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INTRODUCTION 

Eustachian block is a common etiology for otitis media 
with effusion in children. Otitis media with effusion is a 
condition where collection of fluid behind the ear drum 
without any inflammatory signs, also called “glue ear”. 
Approximately 80% of the children have an episode of 
OME by the age of 4 years where most of which resolve 
and only 10% of the episodes lasts for a year or more.

1 

OME affects 50-80% of the children by the age of 5 
years.

2
 Without treatment of OME, it can cause hearing 

loss which result in linguistic, developmental, behavioral, 
motor and social impairment of the child.

3
 Although most 

of OME cases resolve spontaneously, referral rates from 
primary care remain high with around 1 to 5 per 1000 
children in general population undergoing surgery 
(myringotomy plus grommet insertion) each year.

4
 The 

adenoid tissue of Waldeyer’s ring is an important cause 
for obstructing nasopharyngeal opening of the eustachian 
tube. Adenoid hypertrophy is the most frequent cause for 
upper respiratory airway obstruction among pediatric age 
group. The most common symptoms of adenoid 
hypertrophy are mouth breathing, snoring, nasal 
discharge, sleep apnea, hyponasal speech and hearing 
loss.

5
 Traditionally adenoidectomy and grommet 

insertion are considered as treatment of choice in case of 
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OME with adenoid hypertrophy. There are different 
conservative approaches for these clinical conditions are 
under research. Presently role of corticosteroids in such 
context has been explored. Topical intranasal steroids 
may be useful but are under research and require robust 
evidence.

6
 Mometasone furoate when used as intranasal 

spray has extensive first metabolism, lower 
bioavailability and higher binding affinity towards 
glucocorticosteroids receptors than other topical nasal 
steroids.

7
 Mometasone furoate nasal sprays does not 

hamper the function of the hypothalamic-pituitary adrenal 
axis when used at the clinically relevant doses of 100-200 
mcg/day.

7
 This study was done to assess the role of 

intranasal steroid (mometasone furoate) in pediatric 
patients of hearing loss by OME with adenoid 
hypertrophy. 

METHODS 

This study was conducted during the period between 
December 2017 to July 2019 at a tertiary care teaching 
hospital of eastern India. It was approved by the 
Institutional Ethics committee. One hundred and four 
children of the age group 5-10 years enrolled in this 
study. All these cases were diagnosed of otitis media with 
effusion with hearing loss after otoscopic examination, 
doing pure tone audiometry and tympanometry. Other 
than otoscopic examinations, oral cavity, oropharynx, 
nasal cavity and nasopharyngeal examinations were done. 
The exclusion criteria for this study were use of 
intranasal or systemic steroids in last one year, previous 
adenoidectomy, associated with tonsillar hypertrophy, 
nasal polyposis, sinusitis, nasal deformity, inferior 
turbinate hypertrophy, craniofacial anomalies, genetic 
disease like Down syndrome, acute upper respiratory 
tract infections within two weeks for enrolling in this 
study, sensorineural hearing loss and hypersensitivity to 
mometasone furoate. Out of these, 8 children lost to 
follow up and were excluded from this study. The 
exclusion criteria were children with cleft palate and 
syndromic children. All these children those participated 
in this study were divided into two groups by odd and 
even number in equal proportion by a random number 
table. The even numbers in random number table were 
represented as control group whereas odd numbers 
represented as study group. Parents were given steroid 
sprays with instructions for the child to take steroid spray 
into each nostril once a day for three months or 12 weeks. 
The first dose of intranasal steroid was demonstrated by 
treating doctor. One spray was given in each nostril with 
technique of neck flexion and the direction of spray is 
towards posterior nasal cavity. In 48 children of study 
group were treated with topical nasal steroids for period 

of 10 weeks with one puff per day and then gradually 
tapered by next 2 weeks. Mometasone furoate (40 mcg/ 
day per nostril) intranasal spray was given to them for 3 
months. Pure tone audiometry was done at beginning of 
treatment and after 8 weeks of treatment and after 
stopping of the treatment. The symptom questionnaires 
were filled before treatment and 8weeks after treatment. 
The symptom questionnaire included were hearing loss of 
the children, nasal obstruction, nasal discharge, mouth 
breathing and recurrent upper airway infections. The 
scoring of the symptoms was 0 to 10 as per severity of 
each. After adding the scores of the patient, compared at 
the end. Children with control group underwent pure tone 
audiometry at the time presentation, after 8 weeks and 
after 12 weeks. The hearing improvements between two 
groups were compared. 

Statistical analysis 

Statistical analysis was done by using SPSS 20.0 (IBM, 
Chicago, USA). This study was assessed by using 
descriptive statistical methods (frequency) besides using 
χ

2
 tests to compare qualitative data. Results were assessed 

at 95% confidence interval with significance level at 

p<0.05.  

RESULTS 

There are 104 children diagnosed as OME in this study. 
The age range of the children was 5 to 10 years with a 
mean age of 6.43±2.32 years. The clinical examinations 
of the children were done along with flexible endoscopy 
for examining the nose, nasopharynx and oropharynx. 
Adenoid hypertrophy, eustachian opening at the 
nasopharynx, both sides nasal cavity and palatine tonsils 

were examined (Table 1). 

Pure tone audiometry done in all children those 
participated in this study average hearing loss of 32.40 
decibel in audiogram (500-4000Hz) before treatment. All 
the children with OME had type B tympanogram. Eight 
children lost follow up so excluded from the study. Forty-
eight children (odd number/Group A) of the study group 
received topical nasal steroids. Rests of the children 
(even number/Group B) of the control group were 
received normal saline nasal spray. Children with topical 
nasal steroids showed improvement in hearing in pure 
tone audiogram done after three months of treatment. In 
group A, 37 (77.08%) out of the 48 children OME 
resolved over a period of 12 weeks after treatment in 
comparison to 18 (37.50%) in the control group 

(p=0.0004) (Table 2). 

Table 1: Clinical conditions associated with OME patients. 

Patients of OME Study group (n=48) Percentage (%) Control group (n=48) Percentage (%) 

Adenoid hypertrophy 41 85.41 39 81.25 

Chronic tonsillitis 32 66.66 31 64.58 

Tubal tonsillar hypertrophy 37 77.08 35 72.91 

Allergic rhinitis 26 54.16 27 56.25 

Hearing loss 48 100 48 100 
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Table 2: Patient output after 12 weeks of treatment with intranasal steroids. 

Parameters Group-A (Study group) Group-B (Control group) P value 

Decreased adenoid size 38 7 0.0001 

Improved hearing in audiogram 37 5 0.0001 

Improved tympanogram 
37 (Type-A in 21 cases and 

Type-C in 16 cases) 
8 0.0002 

Resolved OME 37 18 0.0004 

 

After 12 weeks of treatment in group A statistically 

significant reduction in symptom score was seen 

(p=0.0001). Pure tone audiogram showed improvement in 

37 cases whereas only 5 cases hearing improvement in 

control group (p=0.0001). When the pure tone audiogram 

of the study group was compared of pre- and post-

treatment, a mean improvement of 10.61 decibel in the 

AB gap was observed (p=0.003). Among 48 children of 

study group, 21 (43.75%) became type-A and 16 

(33.33%) became type-C tympanogram. Tympanic 

membrane appears normal with presence of cone of light 

at antero-inferior quadrant of the tympanic membrane in 

21 children of the study group whereas 8 children in 

control group. After treatment of 12 weeks, adenoid size 

decreased its size to grade-I in 38 cases in study group 

whereas only 7 cases in control group. As size of the 

adenoid is decreased with treatment, obstructive 

symptoms improve in 38 cases of study group whereas 

size of the adenoid reduced only in few cases (n=7) so no 

significant the obstructive symptoms improved in the 

control group (p=0.0001). After 3 months of treatment 

with intranasal mometasone spray, all the children of the 

study group were examined to check crusting in the nasal 

cavity or dryness in the nose and enquired for any nasal 

bleeding. Three children showed dryness in 5 children, 

crusting in the nasal cavity in 3 children in the group A 

(study group). Two children presented minor nasal 

bleeding during treatment in the study group (Table 3). 

There were no such findings like nasal crusts and history 

bleeding during treatment happened in the control group 

those treated with only normal saline nasal spray. The 

children of the study group those developed nasal 

crusting and nasal bleeding were treated with only normal 

saline nasal drops for three weeks.  

Table 3: Complications due to topical intranasal spray 

of Mometasone furoate and normal saline. 

Complications 
Group A 

(Study group) 

Group B 

(Control group) 

Dryness 5 0 

Nasal crusting 2 0 

Epistaxis 2 0 

DISCUSSION 

Otitis media with effusion is an inflammatory response of 

the middle ear cleft which is defined by effusion in the 

middle ear cavity and does not show acute infection 

symptoms.
8
 This is often due to blockage of eustachian 

tube at nasopharynx by adenoid. The adenoids are 

pyramid shaped lymphoid tissue at the nasopharynx 

present since birth. Adenoids are aggregation of 

lymphoid tissue when enlarged block the nasopharyngeal 

airway and cause nasal block, mouth breathing, 

rhinorrhea, snoring and rhinolalia clausa. OME is the 

commonest etiology for hearing loss in pediatric age 

group which can impair cognitive language, speech and 

psychosocial development in affected children. Adenoid 

hypertrophy blocks the nasopharyngeal airway in 

children which leads to several clinical manifestations 

like hearing loss, enuresis, retardation in cognitive 

growth and delayed physical development and cardio-

respiratory diseases.
9
 OME may cause chronic middle ear 

sequel like retraction of the tympanic membrane, 

cholesteatoma formation and permanent hearing loss.
10

 In 

this study, hearing impairment in OME is typically 

conductive type of hearing loss and often mild to 

moderate grade. Pure tone audiogram was done in all 

cases of the study and control group. Intra-nasal 

mometasone spray brought statistically improvement in 

hearing on study group in comparison to control group. 

When the pure tone audiogram of the study group was 

compared of pre- and post-treatment by intranasal 

steroids, a mean improvement of 10.61 decibel in the AB 

gap was observed (p=0.003). In case of adenoid 

hypertrophy with OME, the non-surgical treatment 

options are limited to the treatment of upper respiratory 

infections. The mechanism of actions in adenoid 

hypertrophy with OME is still unclear. Mometasone 

furoate has been shown to help improve the transport 

function of ciliary epithelium which enhances the clinical 

effects.
11

 There is high level of expression of human 

glucocorticoids receptor alpha at the adenoids and tonsils 

of the children who have obstructive sleep apnea versus 

chronic throat infections suggested a possible chance to 

respond to intra-nasal steroid therapy.
12

 Statistically 

significant reduction of adenoid size in nasopharynx was 

found with use of intra-nasal mometasone nasal spray. In 

this study, adenoid size was decreased to grade-I in 38 

patients out of 48 cases whereas it was decreased in 

7cases out of 48 cases of control group. Similar findings 

of objective reduction of size of adenoid hypertrophy 

with pre- and post-treatment was documented.
13-15

 

Mometasone furoate nasal spray was selected because of 

its favorable benefit-risk ratio. Adenoid hypertrophy and 

OME with hearing loss is a common indication for 

surgery in a pediatric patient. The present treatment for 

OME includes eradication of the risk factors, use of 

antibiotics, decongestant and maneuvers for opening of 
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the eustachian tube like nasal balloons. If medical 

treatment fails to resolve, placement of grommet with or 

without adenoidectomy is done.
16

 Recently in few 

centers, use of nasal endoscopy along with eustachian 

tube dilation become a new treatment option in OME. A 

balloon/catheter is inserted into cartilaginous part of the 

esustachian tube through nasopharyngeal opening and 

made dilated the tube. It may be safe, easy and effective 

method for OME but in some cases, it cause injury the 

eustachian tube lumen. It is often not considered as 

physiological for eustachian tube dilation.
17

 It is thought 

that intranasal steroids spray may clear the effusion from 

the middle ear by stabilizing membrane phospholipids 

breakdown so that preventing formation of arachidonic 

acid and related inflammatory mediators.
18

 It also shrinks 

peritubal lymphoid tissue, increase secretion of 

eustachian tube surfactant and decrease middle ear fluid 

viscosity.
18 

As OME fluctuates, initial management is 

audiometric confirmation and quantification of the 

hearing loss, counseling to the parents or care givers and 

watchful waiting with audiometric monitoring. There is 

statistically significant improvement of the relieve of 

OME with intra-nasal mometasone spray in comparison 

to control group. In study group, 37 (77.08%) out of the 

48 children OME resolved over a period of 12 weeks of 

treatment in comparison to 18 (37.50%) in the control 

group. Similar outcomes have been documented by other 

studies.
19,20

 The non-responsive children were treated 

with myringotomy and grommet insertion. One of the 

important problems of nasal steroid therapy is duration 

and doses as there are no consensus in the medical 

literature. The dose used in study for OME and adenoid 

hypertrophy is equal to that used in allergic rhinitis. The 

safety of the intranasal steroid is at least one year long 

use for children with allergic rhinitis described in 

literature. Topical nasal steroids have less side effects in 

comparison to systemic steroids.
21

 Similarly there are 

minor complications in this study such as 3 children 

showed dryness in 5 children, crusting in the nasal cavity 

in 3 children. Two children presented minor nasal 

bleeding during treatment in the study group so we can 

adopt long term nasal steroids in routine dose for adenoid 

hypertrophy and OME. Medical use of intranasal steroids 

such as mometasone furoate in adenoid hypertrophy is 

successful for controlling nasal obstructive symptoms.
22,23

 

The mechanism for reduction of adenoid size by 

mometasone furoate is not yet clear but may occur due to 

lympholytic cause; anti-inflammatory properties of 

corticosteroids.
24,25

 Adenoid tissues have many receptors 

for glucocorticosteroids and messenger RNA which 

strengthens the mechanism for reduction of adenoid 

size.
26

 There is significant reduction of the size of 

adenoid hypertrophy after intranasal mometasone furoate 

in study group in comparison to control group. 

CONCLUSION  

Intranasal steroid sprays are likely to be effective 

treatment for otitis media with effusion and prevent 

hearing loss in pediatric age group. The efficacy of 

mometasone furoate nasal spray for resolution of the 

middle ear fluid in OME in children is observed to be 

significant. There is good improvement of hearing in 

children after use of topical intranasal steroids. So, 

topical nasal steroid can be considered as a viable option 

other than surgery controlling OME. A long term follows 

up is required to evaluate the whether the effects are 

temporary or permanent. Intranasal mometasone furoate 

treatment can be considered as good treatment option in 

OME. Administration of this topical steroid in children is 

safe, reproduced easily and well tolerated among 

pediatric patients with OME. 

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: The study was approved by the 

Institutional Ethics Committee 

REFERENCES 

1. Williamson IG, Dunleavey J, Bain J, Robinson D. 

The natural history of otitis media with effusion - a 

three-year study. J Laryngol Otol. 1994;108:930-4. 

2. Ungkanont K, Boonyabut P, Komoltri C, 

Tanphaichitr A, Vathanophas V. Surveillance of 

otitis media with effusion in Thai children with cleft 

palate: Cumulative incidence and outcome of the 

management. Cleft Palate-Craniofacial J. 

2018;55(4):590-5. 

3. Orlando MP, Bonanno MA, Russo FY, Ralli M, 

Turchetta R, Passali FM, et al. Correlation between 

otitis media with effusion and cranial deformation in 

children. Euro Rev Med Pharmacol Sci. 

2019;23(1):55-9. 

4. Casselbrant ML, Brostoff LM, Flaherty MR, 

Bluestone CD, Cantekin EI, Doyle WJ, et al. Otitis 

media with effusion in preschool children. Laryngo. 

1985;95(4):428-36. 

5. Tankel JW, Cheesman AD. Symptom relief by 

adenoidectomy and relationship to adenoid and 

post-nasal airway size. J Laryngol Otol. 

1986;100(6):637-40. 

6. Cengel S, Akyol MU. The role of topical nasal 

steroids in the treatment of children with otitis 

media with effusion and/or adenoid hypertrophy. 

Inter J Pediatr Otorhinolaryngol. 2006 Apr 

1;70(4):639-45. 

7. Zitt M, Kosoglou T, Hubbell J. Mometasone furoate 

nasal spray. Drug Safety. 2007;30(4):317-26. 

8. Bluestone CD, Gates GA, Klein JO, Lim DJ, Mogi 

G, Ogra PL, et al. Definitions, terminology, and 

classification of otitis media. Annals Otol, Rhinol 

Laryngol. 2002;111(3_suppl):8-18. 

9. Pichichero ME. Helping children with hearing loss 

from otitis media with effusion. Lancet. 

2018;392(10147):533-4. 

10. Lee A. Re: the role of topical nasal steroids in the 

treatment of children with otitis media with effusion 

and/or adenoid hypertrophy. Int J Pediatr 

Otorhinolaryngol. 2007;71(2):358. 



Swain SK et al. Int J Otorhinolaryngol Head Neck Surg. 2020 Jan;6(1):89-93 

            International Journal of Otorhinolaryngology and Head and Neck Surgery | January 2020 | Vol 6 | Issue 1    Page 93 

11. Poliakova SD, Popova EA. Effectiveness criteria for 

the topical application of glucocorticosteroids to the 

treatment of exudative otitis media associated with 

allergic rhinitis. Vestnik otorinolaringologii. 

2010;5:32-4. 

12. Goldbart AD, Veling MC, Goldman JL, Li RC, 

Brittian KR, Gozal D. Glucocorticoid receptor 

subunit expression in adenotonsillar tissue of 

children with obstructive sleep apnoea. Pediatr Res. 

2005;57:232-6. 

13. Wang DE, Lam DJ, Bellmunt AM, Rosenfeld RM, 

Ikeda AK, Shin JJ. Intranasal steroid use for otitis 

media with effusion: ongoing opportunities for 

quality improvement. Otolaryngol Head Neck Surg. 

2017;157(2):289-96. 

14. Ciprandi G, Varricchio A, Capasso M, Varricchio 

AM, De Lucia A, Ascione E, Avvisati F, Capristo 

C, Marseglia GL, Barillari U. Intranasal flunisolide 

treatment in children with adenoidal hypertrophy. 

Int J Immunopathol Pharmacol. 2007;20(4):833-6. 

15. Bitar MA, Mahfoud L, Nasar J, Dana R. Exploring 

the characteristics of children with obstructive 

adenoid responding to mometasone furoate 

monohydrate: preliminary results. Eur Arch 

Otorhinolaryngol. 2013;270:931-7. 

16. Baptista A. Does early identification of children 

with otitis media with effusion can prevent 

difficulties in language development? Euro J Public 

Health. 2019;29(Supplement_1):ckz034-019. 

17. Feng W, Sun R, Guo D, Yuan W. Retrograde 

Catheteration via Eustachian tube and ambroxol 

hydrochloride injection for secretory otitis media. 

Chin Arch Otolaryngol Head Neck Surg. 

2007;14(8): 456-7. 

18. Rosenfeld RM. New concepts for steroid use in 

otitis media with effusion. Clini Pediatr. 

1992;31(10):615-21. 

19. Lepcha A, Kurien M, Job A, Jeyaseelan L, Thomas 

K. Chronic adenoid hypertrophy in children—is 

steroid nasal spray beneficial? Indian J Otolaryngol 

Head  Neck Surg. 2002;54(4):280-4. 

20. Tracy JM, Demain JG, Hoffman KM, Goetz DW. 

Intranasal beclomethasone as an adjunct to 

treatment of chronic middle ear effusion. Annals 

Allergy, Asthma Immunol. 1998;80(2):198-206. 

21. Mohamed MA, Aleabiary HA, Hassan MA, Elsersy 

HA. The role of topical nasal steroid in treatment of 

otitis media with effusion in children: systematic 

review. Egyptian J Hospital Med.     

2018;70(4):559-69. 

22. Berlucchi M, Salsi D, Valetti L, Parrinello G, 

Nicolai P. The role of mometasone furoate aqueous 

nasal spray in the treatment of adenoidal 

hypertrophy in the pediatric age group: preliminary 

results of a prospective, randomized study. Pediatr. 

2007;119(6):e1392-7. 

23. Yildirim YS, Senturk E, Eren SB, Dogan R, Tugrul 

S, Ozturan O. Efficacy of nasal corticosteroid in 

preventing regrowth after adenoidectomy. Auris 

Nasus Larynx. 2016;43(6):637-40. 

24. Demain JG, Goetz DW. Pediatric adenoidal 

hypertrophy and nasal airway obstruction: reduction 

with aqueous nasal beclomethasone. Pediatr. 

1995;95(3):355-64. 

25. Swain SK, Samal R, Pani SK. Effect of smoking on 

outcome of tympanoplasty. Ind J Otol. 

2011;17(3):120. 

26. Alexopoulos EI, Kaditis AG, Kalampouka E, 

Kostadima E, Angelopoulos NV, Mikraki V, 

Skenteris N, Gourgoulianis K. Nasal corticosteroids 

for children with snoring. Pediatric Pulmonol. 

2004;38(2):161-7. 

 

 

 

 

 

 

 

 

Cite this article as: Swain SK, Behera IC, Agrawala 

R, Shajahan N. Role of topical intranasal steroids in 

pediatric hearing loss due to otitis media with 

effusion: the experiences. Int J Otorhinolaryngol Head 

Neck Surg 2020;6:89-93. 


