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ABSTRACT

Objective: To compare the outcome of myringotomy with and without grommet insertion in the patients of otitis media with
effusion in terms of improvement of hearing in a one-month follow-up.

Study Design: Quasi experimental study.

Place and Duration of Study: Pakistan Airforce Hospital Jacobabad and Combined Military Hospital Lahore Pakistan, from
Jan to Dec 2020.

Methodology: A total of 28 patients aged 4-12 years diagnosed to have conductive hearing loss due to otitis media with
effusion not responding to medical treatment were included. Non probability convenience sampling was done. Children aged
less than 4 years and above 12 years were not included in the study. They were randomly divided into two groups of 14
patients each using lottery method. Group A underwent myringotomy alone whereas group B underwent myringotomy with
grommet insertion. Patients in both groups also underwent adenoidectomy on case-to-case basis. Both groups were compared
in terms of improvement in hearing post operatively in a one-month follow-up.

Results: There was statistically significant reduction in air bone gap at the end of follow up period as compared to pre-
operative air bone gap in group B (p=0.007). In group A there was statistically significant reduction in air bone gap at one
week (p=0.002) however this improvement was not maintained at 4 weeks (p=0.386).

Conclusion: Myringotomy with grommet insertion had significantly more patients with improved hearing as compared to

myringotomy alone after one month.
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INTRODUCTION

Otitis media with effusion (OME), is defined as
the collection of fluid in the middle ear and sometimes
in the mastoid air cell system. The effusion is pre-
dominantly composed of the glycoprotein mucin. Most
of the times, cultures of fluid show no pathogens.!
Usually there are no features ofacute infection. It is a
long standing otitis media in which there is no perfo-
ration of the tympanic membrane. The nature of the
effusion may be mucous or sero-mucous but it is not
purulent.? The underlying cause is decreased ventila-
tion of the middle ear due to poor eustachiantube
function. There is immaturity of the child’s immune
system as well as anatomy of the eustachian tube as it
is shorter and more horizontally placed as compared to
adults. Other contributory factors include upper respi-
ratory tract infections, adenoid hypertrophy, craniofa-
cial abnormalities, allergies, ciliary dysfunction and
gastroesophageal reflux.?

Most of the times the condition affects both ears.
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The most common symptoms include impaired hea-
ring causing a delayin the development of speech and
language and consequently poor performance in aca-
demics. The condition is diagnosed on history, otosco-
pic examination, tympanogram and pure tone audio-
metry. Patients diagnosed with OME can be managed
medically or surgically. Medical treatment includes
topical and oral steroids, antihistamines like cetirizine
and nasal decongestant drops. Surgical management
options include adenoidectomy alone or combined
with myringotomy with or without grommet inser-
tion.4

Myringotomy is a surgical procedure on the
tympanic membrane in which a small incision is made
through its layers. It allows the drainage of the fluid in
the middle ear which is pathognomonic of otitis media
with effusion. The fluid aspirated from the middle ear
is then sent for bacterial or viral cultures.’

If myringotomy and aspiration combined with
medical measures do not help and the middle ear fluid
reaccumulates, a grommet is inserted and left in place
for weeks and months till it is extruded spontaneous-
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ly.> Grommets cause ventilation of the middle ear and
equalize the air pressure on either side of the tympanic
membrane. Various varieties of grommets are used.
One of the commonly used type is the Shepard tube
which usually extrudes in about 6 months after place-
ment. The grommets are placed under general anaes-
thesia and may lead to complications like ear dis-
charge, expulsion, tube obstruction and migration into
the middle ear cavity. Late complications include a
residual perforation and myringosclerosis.® The history
of myringotomy dates back to 1649. After many deca-
des it was re-introduced in the 19t century by Her-
mann Schwartze. As the tympanic membrane heals
spontaneously efforts were made to keep the perfora-
tion patent. One of the first grommets was made of
gold. Other substances like rubber were also used
however the vinyl tube brought the grommets into the
modern day practice.”

In this study, we have compared myringotomy
alone and myringotomy with grommet insertion in
patients having OME in terms of improvement in
hearing.

METHODOLOGY

This quasi experimental study was conducted
at the department of ENT, Pakistan Airforce Hospital
Jacobabad and Combined Military Hospital Lahore,
from January to December 2020. The study population
included 28 patients aged 4-12 years diagnosed to
have conductive hearing loss due to otitis media with
effusion not improving with medical treatment. Non
probability convenience sampling was done. Sample
size was calculated using WHO sample size calculator
using 95% confidence level and keeping margin of
error at 5%.

Inclusion Criteria: Clinically diagnosedcases of otitis
media with effusion not improving with medical treat-
ment for at least 3 months.

Patients having “B” type curve on tympanometry.
Patients having conductive hearing loss (air bone gap
of >15 dB) on Pure Tone Audiometry.

Exclusion Criteria: Children aged less than 4 years and
above 12 years.

Children not given a medical treatment trial.
Patients having coagulopathies, anemia and other sys-
temic disorders. Patients with craniofacial abnormali-
ties. Patients having preexisting sensorineural hearing
loss.

Patients were randomly divided into two groups
of 14 patients each using lottery method. Group A

was planned to undergo myringotomy alone whereas
group B was to undergo myringotomy with grommet
insertion. Additionally patients in both groups were
also to undergo adenoidectomy on case to case basis.
Both groups were to be compared in terms of improve-
ment in hearingpost operatively in a followup period
of four weeks.

A thorough history from the parents was taken
and a complete ENT examination was performed in
all patients including the tuning fork tests. This was
followed by otoscopy and tympanometry. Audiometry
with bone conduction was done in all patients. Pre-
sence of hypertrophied adenoids was diagnosed on
plain radiograph of neck lateral view. The parents we-
re counselled regarding the procedures in both groups
and a written informed consent was obtained in each
case.

The hospital ethics committee’s approval for the
study was obtained. Preoperative investigations inclu-
ding complete blood picture, coagulation profile, hepa-
titis serology and covid screening were performed.
Each patient was made nil per oral a night prior to the
surgery. All the procedures were done under general
anaesthesia. Peroperatively using the operating micro-
scope, myringotomy with suction of the middle ear
fluid was done in group A where as in group B the
patients underwent myringotomy and grommet inser-
tion. Adenoidectomy was done in children diagnosed
to have its hypertrophy in both groups (13 cases in
group A and 12 in group B). Postoperatively the pati-
ents were given oral amoxicillin, chlorpheneramine,
xylometazoline nasal spray and ibuprofen. The surge-
ries were performed on day care basis and the patients
were discharged once considered stable and fully out
of the effects of general anaesthesia. The patients were
called for follow up on the 1st and 4t week post-ope-
ratively. They were assessed for hearing improvement
on history, examination, audiometry and tympano-
metry on each follow up visit.

Data was entered using SPSS-25 for statistical
analysis. Mean + SD were calculated for quantitative
variables. Qualitative variables were presented in
terms of frequencies and percentages. Non parametric
tests for related samples were used to compare the air
bone gaps within and between the two groups. p-value
of £0.05 was taken to be significant.

RESULTS
Twenty eight patients were enrolled and divided

randomly into two equal groups. Baseline characteris-
tics of the patients are shown in Table-I.
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Group A (n=14) underwent myringotomy alone
whereas group B (n=14) underwent myringotomy with
grommet insertion. Out of 13 patients in group A and

12 patients in group B also underwent adenoidectomy
(p=0.541).

Pure tone audiometry was performed in all the
patients preoperatively and air bone gap was assessed.
This was again done at one week and four weeks post-
operatively as shown in Table-II.

Table-I: Baseline characteristics of patients.

Baseline Group A Group B
Characteristics (n=14) (n=14)
Age

Mean * SD (years) | 74+18 | 7.7+17
Gender

Male 8 (57.1%) 9 (64.2%)

Female 6 (42.8%) 5 (35.7%)

Table-II: Improvement in air bone gap in both groups.

so that at 4 weeks there was statistically significant
difference from the preoperative levels (p=0.007) as
shown in figure 2 and Table-III
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Figure-2: Comparison of air bone gaps in Group B.

Table-III: Pairwise comparison of airbone gap improvement
within both groups.
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Preoperatively there was no significant difference
in the air bone gap between the two groups (p=0.50).
In group A the air bone gap reduced significantly (p=
0.002) at week 1 as compared to the preoperative val-
ues. However at 4 weeks followup the air bone gap in
group A again increased so that the difference between
the preoperative findings and 4 weeks was not statisti-
cally significant (p=0.386) as shown in Figure-1.
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Figure-1: Comparison of air bone gaps in Group A.

In group B there was statistically significant
reduction (p=0.002) in the air bone gap at 1 week. This
improvement was maintained at the 4 weeks follow up

Group A Group B

(p-value) (p-value)
Preoperative versus 1 week 0.002 0.002
One week versus 4 weeks 0.028 1.000
Preoperative versus 4 weeks 0.386 0.007

(Related samples Cochrane Q test used as the test of significance. p-
value <0.05 taken as statistically significant)

DISCUSSION

Otitis media with effusion is acommon condition
in the pediatric age group. It is described as the collec-
tion of middle ear fluid without the clinical features of
an acute infection. It is a disease of childhood and 90%
children suffer from at least one episode before they
are 10 years old. Children with craniofacial abnormali-
ties and adenoid hypertrophy are at a higher risk. Hea-
ring impairment in children with preexisting sensori-
neural hearing loss is augmented due to asuperimpo-
sed conductive hearing loss when they develop otitis
media with effusion. Most episodes of otitis media
with effusion resolve spontaneously in 12-16 weeks but
30-40% recur. Diagnosis is based upon clinical exami-
nation, tympanometry (type B curve) and an air bone
gap of 25 dBor 10 dB above the normal hearing thres-
hold.# Healthy childrenhaving otitis media with effu-
sion shouldinitially be observed for up to 3-6 months
for spontaneous recovery (resolution of the effusion)
before embarking on surgery however children at inc-
reased risk, like those with craniofacial abnormalities
should be offered prompt surgical intervention.’

In the present study only those patients were
included who had persistent Otitis media with effusion
despite observation and medical treatment. Surgical
options were offered on case to case basis and myrin-
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gotomy with and without grommet insertion was per-
formed. It was observed that although myringotomy
and aspiration of middle ear fluid along with adenoi-
dectomy where needed, resulted in improvement in
hearing levels in the 1st week of postoperative follow-
up however there were more cases of recurrence on
the 4th week of follow up in this group as compared
to those who underwent myringotomy along with
grommet insertion. These results are comparable to the
study by Siegel et al, who recommended that though
myringotomy may be useful in certain conditions, it
is not of much benefit alone in children with chronic
otitis media with effusion, in which case a grommet
should be placed.?

As per Scott-Brown’s text book of otolaryngology,
myringotomy with suction of middle ear fluid but
without placement of a ventilation tube is an ineffec-
tive management of otitis media with effusion.’? In a
similar study by Jefferson ef al, it was stated that grom-
met insertion is one of the most commonly performed
surgery worldwide as it facilitates drainage of middle
ear fluid and allows direct administration ofototopic
drugs, however is related to risk of general anaes-
thesia, early or late tube extrusion, perforation, chronic
otorrhea, tympanosclerosis and acquired cholestea-
toma so the decision should be made as per the clini-
calpicture with long term followup and hence its use
remains debatable.? In thepresent study grommets
were only used in patients not responding to medical
treatment and with chronic otitis media with effusion
(persisting for three months or longer) and showed
lower recurrence rates with better hearing over a one
month follow up as compared to those in which they
were not inserted. In a study by Cayé-Thomasen et al,
it was concluded that the insertion of grommets after
myringotomy provides better hearing until extrusion
but is associated with long term complications. The im-
provement in hearing may also positively affectspeech
and language development.1?

In this study the long term effects of grommets
have not been studied however studies by Ragab ef al,
and Browning et al, concluded that grommet insertion
is a temporary procedure until the Eustachian tube
function returns to normal however it has many asso-
ciated problems during and after insertion.’34 In a
study by Chaudhuri et al, medical treatment was com-
pared with adenoidectomy, myringotomy and grom-
met insertion and they concluded that myringotomy
with grommet insertion with or without adenoidecto-
my was a reliable management optionfor otitis media

with effusion as it gave a 92% cure rate as compared to
60% cure rate for the medical treatment.’ This is in
contrast to a study by Lous et al, in which the authors
concluded that as the potential adverse effects of grom-
mets are common, an initial period of observation is
more justified.’® Bandyopadhyay et al, suggested that
despite thecurrent literature favoring tympanostomy
tube insertion in otitis mediawith effusion, this treat-
ment is associated with complications and further re-
search is needed to assess the risk benefit ratio.” Simi-
larly OuthoffKalso pointed out that there is relatively
strong evidence that grommet insertion in children
with chronic otitis media with effusion is associated
with complications and should only be used on case
to case basis.’® As in similarity to the present study
Wallace et al, concluded that Myringotomy with grom-
met insertion and adenoidectomy reduce time with
otitis media with effusion and improve hearing in the
short term.!® Khan et al, in their study mentioned that
patients having otitis media with effusion and those
who do not respond to medical treatment for more
than 3 months should be considered for myringotomy
with grommet insertion at an early stage for impro-
vement in hearing levels and speech development as
it is a superior surgical treatment than myringotomy
alone.?0

In this study also we observed that grommet
insertion in children with chronic otitis media with
effusion with or without adenoidectomy was superior
to myringotomy alone as the number of patients ha-
ving improved hearing after the one month follow up
was significantly higher in the group who had grom-
met insertion in addition to myringotomy.

CONCLUSION

Myringotomy followed by grommet insertion had sig-
nificantly more patients with improved hearing (in patients
of otitis media with effusion) as compared with myringoto-
my alone (with or without adenoidectomy) after one month.
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