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Audiological profile in children with chronic adenotonsillitis

Dr.Niveda RamachandranDr Sai Sahiti.N2 Dr.Raadhika Shree?

Department(s) and institution(s)
!Department of Otorhinolaryngology, Saveetha medical college and hospital , Saveetha Nagar, Thandalam, Chennai-602 105,
Tamil nadu

Authors
1.Dr.Niveda Ramachandran M.B.B.S

Postgraduate Resident, Department of otorhinolaryngology,
Saveetha medical college and hospital, Thandalam
Address: Saveetha medical college, saveetha nagar, Thandalam, Chennai-602105.

2.Dr.Sai Sahiti

3YM.B.B.S
Saveetha medical college and hospital, Thandalam
Address: Saveetha medical college, saveetha nagar, Thandalam, Chennai-602105

3. Dr.Raadhika Shree MS ENT

Associate professor, Saveetha medical college and hospital, Thandalam
Address: Saveetha medical college, saveetha nagar, Thandalam, Chennai-602105.

Corresponding author
Dr.Raadhika Shree MS ENT
Associate professor, Saveetha medical college and hospital, Thandalam
Address: Saveetha medical college, saveetha nagar, Thandalam, Chennai-602105.

Source(s) of support: Nil
Presentation at a meeting : Nil
Conflicting Interest (If present, give more details): Nil
Acknowledgement: Nil
Funding: no sources of funding
Author contributions: All authors contributed to the study’s conception and design. Material preparation, data collection and
analysis were performed by the first author.

Abstract

Background

Adenotonsillitis in the hypertrophy of the Tonsil and adenoid tissues in the oropharynx and nasopharynx respectively which
results in obstruction of the eustachian tube (ET) due to edema by mechanical obstruction leading to otitis media with
effusion (OME) which can result in hearing impairment in the child and interferes with the child’s social development,
language and behaviour which can remain unnoticed for a long time. Hence screening of the children should be done
routinely to detect it earlier.

Method

It is a prospective study done in department of ENT, Saveetha medical College and hospital between February 2022 to
september 2022. 30 cases of children with chronic adenotonsilltis were included in the study after meeting the inclusion
criteria their demographic details, examination findings including pure tone audiometry(PTA) and tympanogram were
noted for analysis.

Results

Of the total 30 patients taken, 50% showed bilateral normal hearing , 40% showed bilateral mild hearing loss and a minority
10% showed bilateral moderate hearing loss. The tympanogram results showed the right ear with majority of 70% with B
type curve on both right and left ear.

Conclusion
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Audiological screening for all children diagnosed with chronic adenotonsillitis should be made mandatory to detect the
hearing impairment at an early stage and try to treat accordingly.

Key words: adenoids, adenoid hypertrophy, hearing loss, conductive hearing loss, tonsils, tympanogram, pure tone
audiometry, screening.

INTRODUCTION

The adenoids are a mass of lymphoid tissue behind the nasal cavity in the nasopharynx that is at the junction of roof and posterior
wall of nasopharynx .These adenoids along with other lymphoid tissues like faucial , lingual and tubal tonsils forms the waldeyer’s
ring and results in priming the immunity in infancy. Adenoiditis is the result of inflammation of adenoids tissue resulting from
various factors like chronic infections, laryngopharyngeal reflux and allergies. (1,2)

The grading of the adenoids on x ray neck lateral view or x ray nasopharynx , the adenoid nasopharyngeal ratio range from 0 to 4
grades being according to Clemens and McMurray grading of adenoid hypertrophy(11)

Grade 1 - adenoid tissue filling one third of the vertical portion of choana

Grade 2- adenoid tissue filling from one third to two third of the choana

Grade 3- adenoid tissue filling from two third to nearly complete obstruction of the choana

Grade 4- complete obstruction of choana

The X ray was done in lateral view with the child in head fixed and erect position. The adenoid size is obtained by drawing a
perpendicular line from anterior margin of basiocciput to the maximum concavity of adenoid tissue. The nasopharynx size was
calculated by drawing a line between posterosuperior edge of hard palate and anteroinferior edge of sphenobasiocciputal region.(4)
Adenoid hypertrophy itself can be a predisposing factor for various conditions like obstructive sleep apnoea by causing significant
reeducation in upper airway, otitis media with effusion caused by obstruction of the Eustachian tube opening leading to middle ear
diseases and conductive hearing loss. Long term adenoid hypertrophy in children can lead to adenoid facies like retrognathic
mandible and high arched palate.(5)

Otitis media with effusion is known as one of the most common causes of hearing loss in children. OME which occurs as a result
of ET obstruction or damage can resolve spontaneously within 2-3 days or may result in hearing impairment that can last for about
a year. Pathologically otitis media with effusion occurs from alteration in mucociliary clearance within the middle ear which is
characterised by fluid in the middle ear behind an intact tympanic membrane.(6)

In most of the cases the hearing impaired ENT in the children goes unnoticed and goes undetected as the child is mostly too young
and unable to convey or express the hearing impairment and the parents can also not be attentive in detecting this due to unawareness
about it.(7) Therefore this condition has to be detected as early as possible and appropriate management must be provided to the
child to ensure a better quality of life.

Clinical examination, radiological and audiological assessment should be used as a screening tool for diagnosis to detect the
presence of hearing impairment in the children with chronic adenoid hypertrophy. The gold standard investigation. Is
tympanometry. The treatment can be medical or surgical management. Medical management includes steroid nasal sprays and
surgical management includes adenoidectomy by various techniques using adenoid curette, endoscopic adenoidectomy ,
microdebrider assisted adenoidectomy(8,9,10)

This study is aimed at evaluating the audiological Profile of the children with chronic adenotonsillitis and study the hearing in these
children.

OBJECTIVES
To evaluate the audiological profile in children with chronic adenotonsillitis using pure tone audiometry and impedance audiometry.

METHODOLOGY

This is a prospective study done after obtaining ethical clearance from the institutional ethical committee during the period of
February 2022 to September 2022 in the ENT department of Saveetha medical college and hospital. This study includes 30 patients
with symptoms and findings suggestive of adenoid hypertrophy by convenience sampling. This study was conducted in children
coming to the ENT OP meeting the following inclusion criteria.

Inclusion criteria
-Children aged between 3-18 years with chronic adenostonsillitis.
-The parents/guardians of the children willing to give informed consent were included in this study.

Exclusion criteria
-Children age <3 and >18years.
-Children with congenital ear deformities
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- Children with congenital anomalies

-Children with septal deviation

-H/O previous ear surgeries and adenoidectomy
-H/O allergic rhinitis were excluded from the study
H/O of previous documented hearing loss,

After obtaining approval from the ethics committee and getting the written informed consent from the parents/guardians of the
children, the ones who fulfilled the inclusion criteria were enrolled in the study.

From the enrolled cases their complete history including demographic details, previous history , examination findings of ear, nose
,throat and nasopharynx were noted. Along with that the radiological investigation X- ray nasopharynx and audiometry (including
PTA and tympanogram ) results were noted. The adenoid nasopharyngeal ratio (ANR) was noted based on the x ray. Though x ray
is a convenient procedure it is found to be less accurate and hence endoscopy is found to be more accurate.

RESULTS

A total of 30 patients diagnosed with chronic adenotonsillitis by clinical and radiological methods in saveetha medical college,
department of ENT were considered for the study after obtaining consent from the parent or the guardian. In this study 19 (63.3%)
were male and 11 (36.7%) were female. Male gender were more in the study compared to the females. With the male female ratio
of 1.7:1.

MALE FEMALE RATIO

female

Fig 1: image showing gender distribution

When distribution among the age were analysed the average age was around 9 years. 36.7% of the children fell under the age group
of 3 to 7 years, 46.7% of the children fell under the age group of 8 to 12 years and 16.7% of the children fell under the age group
of 13 to 18 years. The maximum number of children fell under the age group of 8 to 12 years. 11 children under the age group of 3
to 7 years. 14 children under 8 to 12 years and 5 children under the age group of 13 to 18 years.

AGE

131018

81012

Fig 2 : Image showing age distribution

Most of the children Were observed to have adenoid facies. Examination showed features including, majorly open mouth breathing,
high arched palate and crowded teeth.

On radiological examination the AN ratio grading was done and was found that most of the children had grade 2 adenoid
hypertrophy that is adenoid tissue filling from one third to two third of the choana (33.3%) followed by grade 1 that is adenoid
tissue filling one third of the vertical portion of choana(26.7%) followed by grade 3 and 4 (20%) that is adenoid tissue filling from
two third to nearly complete obstruction of the choana And complete obstruction of choana respectively.
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Grade of adenoid hypertrophy

4

~

Fig 3 : image showing x ray grading of adenoid hypertrophy

The pure tone audiometry was done to identify any hearing loss in these children, average of 25.49dB in right ear and 25.12dB in
left ear ,collectively 15 children (50%) of the children had normal hearing , 12 children (40%) showed mild hearing loss and 3
children (10%) showed moderate hearing loss according to the WHO hearing loss criteria. Further 11 children (36.7%) had air bone
gap of 11 to 20 dB, 12 childrens (40%) had ABG of 21 to 30 dB being the highest count of children, 3 children (10%) showed 30
to 40dB of ABG and 4 children (13.3%) had an ABG of > 40dB.

Hearing loss

moderate

Hearing loss in dB

>40

3040

Fig 4 and 5 : image showing hearing loss and Air bone gap on pure tone audiometry

The mean hearing loss in these children in the right ear was 24.91+/- 3.627 (+/- 14.56%) with standard deviation of 10.134 and a

margin of error of 1.8 highest dB loss being 46 and lowest being 11.6dB.
The mean hearing loss in the left ear of these children was 25.12+/- 3.541(+/- 14.10%) and standard deviation of 9.896 with a

margin of error being 1.80 and a highest being 43 dB and lowers being 11 dB hearing loss in the left ear.
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Fig 6: images showing hearing loss on PTA

Tympanogram was done separately for both the ears and and the results of the right ear were 70% of the children had B type
curve, 13.3% had Ad type curve, 10% had C type curve followed by 6.7% with A type. Results of left ear are as follows 70% had
B type, 23.3% had A type and 6.7% showed Ad type.

TYMPANOGRAM OF RIGHT EAR TYMPANOGRAM OF LEFT EAR

Ad type

Atype

Ad type

Fig 7: images showing tympanogram of right and left ear

DISCUSSION

Adenoid hypertrophy can present with either isolated adenoid enlargement or as adenotonsillitis. Adenoid hypertrophy can present
with varying symptoms ranging from snoring, mouth breathing, nasal obstruction, ear symptoms especially impaired hearing,
defective speech( hyponasal speech) and sleep apnoea.(12) In a study by Kindermann et al. found that adenoid hypertrophy as a
common cause (53%) of nasal obstruction in children.(13)

Hearing plays an important role in the speech and language development of children. The adenoid hypertrophy causes obstruction
of the opening of Eustachian tube in the nasopharyngeal end as it is in close proximity to the adenoid tissue causing Eustachian tube
dysfunction leading to otitis media with effusion most commonly in children leading to the hearing impairment.

In a study by Jacob et al results showed 10.9% of the children in the school with conductive hearing loss and 5.3% with chronic
otitis media.(14)

And in a study by Sarafoleanu et al showed that adenoid hypertrophy was an important cause of Eustachian tube dysfunction leading
to OME.(15) In this study with 30 subjects, on pure tone audiometry with tympanogram evaluation , 40% showed mild hearing
loss and 10% showed moderate hearing loss.

In a study by Mori et al. They observed that 50% showed type B tympanogram in children with adenoid hypertrophy (16) In this
study Approximately 70% of the children showed B type curve on tympanogram indication fluid in the middle ear, probably
indicating otitis media with effusion.

Hearing loss during childhood can affect the speech and language perception ability and development to a variable extent. Maw et
al in his study suggested that children with otitis media with effusion there was decrease in the child’s hearing and language
potentials and it interfered with the skills and development.(17) but in a study by Roberts et al found no statistical significance
association between the otitis media with effusion and speech and language development.(18)
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Limitation of the study- the hearing could have been assessed in the children the postoperative period also in order to see the
improvement in the hearing, that is preoperative and postoperative hearing comparisons and assessment could have been done.nd a
larger sample size could have been included as the study population.

CONCLUSION

Thus we can conclude that children with adenoid hypertrophy obstructing the choana or obstructing the Eustachian tube opening
are likely to have hearing loss and hence regular screening of the children has to be done to detect hearing impairment as it may
lead to speech and language development delay.
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