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Abstract Otitis media with effusion (OME) is a common
condition affecting children. It is one of the most common
causes for reduced hearing in pediatric age group leading to
various learning disabilities including delayed speech
development. The aim of this study was to find out various
epidemiological characteristics and risk factors for devel-
oping OME and various treatment modalities depending on
the clinical features and their outcomes in urban pediatric
population. A prospective comparative study was done in
100 children taken 50 as cases and 50 as controls for a
period of 2 years. The risk factors, common presenting
features and the examination and investigational findings
(tympanometry) of the study condition were compared
among the cases and controls. Among the 50 cases, 28
children were treated medically and 22 underwent surgical
treatment in the form of Myringotomy and Grommet
insertion. The patients were followed up-to 6 months in
both groups.
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Introduction

Otitis media with effusion is defined as a serous or mucoid
collection of fluid in the middle ear space and sometimes in
the mastoid air cell system. This condition synonymously
referred to as secretory, catarrhal, exudative, seromucinous
or non-suppurative otitis media. The term otitis media with
effusion allows differentiation of the type of effusion and
facilitates distinction between acute and chronic forms.

The causative factors for formation and persistence of
fluid collection include chronic inflammation within the
middle ear and Eustachian tube dysfunction. As Eustachian
tube dysfunction causes inadequate gas exchange into the
middle ear space, increasingly negative middle ear pres-
sures develop, resulting in the formation of a transudate
that fails to clear.

Eustachian tube dysfunction arises from inflammatory
disorders, muscular abnormalities, and anatomic factors. In
children, the Eustachian tube is smaller, more flexible and
has a more horizontal orientation when compared to adults,
which might help explain the relatively greater incidence of
otitis media with effusion in children. Dysfunction can
result from congenital abnormalities, such as cleft palate or
myopathies that affect the palatal musculature and conse-
quently the dynamic excursion of the orifice of the Eus-
tachian tube. Inflammation is probably one of the more
common causes of tubal problems resulting from mucosal
edema with mucous production, and it can arise from any
of a number of etiologies, such as, allergic disease, laryn-
gopharyngeal or gastroesopahgeal reflux, syndromic or
smoking related ciliary dysmotility, and middle ear/na-
sopharyngeal biofilms. Anatomic obstruction of the Eus-
tachian tube can result from prominent adenoid tissue,
synechiae from surgery, or nasopharyngeal masses.
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Aims of the Study

e To find out various epidemiological characteristics and
risk factors of otitis media with effusion (OME) among
urban pediatric population in a tertiary care centre.

e To study the natural history of the disease, therapeutic
interventions based on the clinical features and the
various outcomes.

Materials and Methods

50 consecutive patients (children between ages 1 and 10)
attending Ear Nose Throat (ENT) outpatient department
(OPD) with OME, taken as cases and 50 consecutive
patients presented without OME taken as controls, during
the period of July 2012 to June 2014. Patients were ana-
lyzed for different risk factors, symptoms suggestive of
OME, Otoscopic examination was done to look for the
condition of the tympanic membrane, Tympanometry was
done to assess middle ear function and additional test like
X-ray neck soft tissues lateral view taken for suspected
adenoid hypertrophy.

We included children with (1) recurrent episodes of ear
pain (more than 2 episodes), (2) decreased hearing, (3)
history of ear discharge.

Children excluded from study were children having (1)
otomycosis or otitis externa, (2) perforation of the ear drum,
(3) presence of cholesteatoma, (4) immunodeficiency, (5)
cleft palate and other cranio-facial abnormalities.

A uniform history was recorded for each patient
including recurrent episodes of ear pain, fever, ear dis-
charge or reduced hearing as felt by the parents/care takers.
Parents were asked for relevant risk factors like advanced
maternal age, birth order of the child, prematurity, history
of Neonatal Intensive Care Unit (NICU) admission or
intubation, history of breast or bottle feed during first
6 months, nose block or nasal discharge, allergy symp-
toms, viral infections, passive smoking, day care atten-
dance, and any other sibling having history of OME.

Family structures (nuclear/joint) and type of accom-
modation in the form of apartment or separate house (villa)
are also enquired.

Complete otologic examination by otoscope (WelchAl-
lyn) done in all children.

Audiologic evaluation done by tympanometry/impe-
dence audiometry (I/A) [1].

In children with suggestive history (nose block, mouth
breathing), status of adenoid was checked by doing X-ray
soft tissue neck lateral view.

After diagnosis, appropriate management was offered to
the patients (case group).
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Cases were allocated to two groups as per the treating
consultants’ preference: non-surgical who underwent
watchful wait for 6-12 weeks with symptomatic medical
treatment [2] for cases with fever, rhinitis, nose block with:
Antihistaminic  (levoceterizine), Leukotriene receptor
antagonists (montelukast), Nasal decongestanats (xy-
lometazoline  nasal  drops), Antibiotics (amoxy-
cilline/cephalosporine), and Intranasal steroid spray
(mometasone nasal spray) and surgical group undergone
myringotomy =+ tympanostomy tube [2] (ventilation
tube/grommet) insertion(Shah grommet) with or without
adenoidectomy under general anesthesia. Culture + sensi-
tivity of the middle ear fluid sent in some cases and post op
antibiotic guided accordingly. All surgeries were done under
general anesthesia as day cases using operating microscope
(Leica). Radial incision made over anteroinferior quadrant of
tympanic membrane [3], Shah Grommet inserted after suc-
tioning of middle ear fluid. Post operatively, patients were
put on antibiotics, usually amoxicillin or 2nd generation
cephalosporine, along with analgesic as required.

Routine follow-ups were conducted and treatment
reviewed in view of clinical symptoms, examination and
tympanometry findings. Outcomes at the end of 3 and
6 months were documented.

Improvement was considered with resolution of symp-
toms/type A or As tympanograms for medically treated or
watchful wait group and presence of grommet for surgi-
cally treated group.

All patients are examined and treated (medical/surgical)
as per decisions of the consultants of ENT Department.

Statistical Methods [4, 5]

Descriptive and inferential statistical analysis has been
carried out in the present study. Results on continuous
measurements are presented on Mean £+ SD (Min—Max)
and results on categorical measurements are presented in
Number (%). Significance is assessed at 5% level of sig-
nificance. The following assumption on data is made,
Assumptions: 1. Dependent variables should be normally
distributed, 2. Samples drawn from the population should
be random, and cases of the samples should be indepen-
dent. Chi square/Fisher Exact test has been used to find the
significance of study parameters on categorical scale
between two and more groups.

Statistical Software
The Statistical software namely SAS 9.2, SPSS 15.0, Stata

10.1, MedCalc 9.0.1, Systat 12.0 and R environment
ver.2.11.1 were used for the analysis of the data and
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Microsoft word and Excel have been used to generate
graphs, tables etc.

Results

The study population comprised age range from 1 year to
10 years, among which, most common age group presented
with OME was 3-5 years, (29 out of 50, 58%).

66% was male (33 of 50) and 34% (17 of 50) was female
among cases and 50% in controls each (25 each male and
female). The risk factor analysis revealed history of bottle
feed, history of passive smoking, history of attending day
care have statistical significance among the risk factors
studied (Table 1). Presenting complaint among cases in
descending order were recurrent episodes of ear pain—24
(48%), decreased response—14 (28%) noticed by parents,
blocked sensation in the ears—7 (14%) as described by older
children, nose block—3 (6%), ear discharge—2 (4%).

Presenting complaints among controls were rhinitis and
mouth breathing 10 each (20% each), sore throat 9 (18%),
nose bleed 5 (10%), nose block 4 (8%), ear block 3 (6%),
neck swelling 2 (4%), decreased response, noisy breathing,
tongue tie, foreign body in nose, itching in the ear, ear
bleed, cough: 1 each (2% each).

The tympanic membrane was dull in majority of cases
compared to controls which was statistically significant
followed by congestion and/or retraction (Table 2). The
condition of the ear drum was similar in both sides in 39
(78%) cases, of which, bilateral dull ear drum was seen in
30 cases (60%). 6 cases were bilaterally congested (12%),
2 cases were retracted (4%), bulging in 1 case (2%).

Upon impedence audiometry, B type tympanograms was
a statistically significant finding among cases (Table 3).
X-ray soft tissue neck lateral view showed adenoid
hypertrophy (obstructing 50% of nasopharyngeal airway)
in 30% of cases and 22.5% in controls.

For the study of outcomes of various treatment modal-
ities, cases were divided into surgical (22) and medical/
wait and watch (non surgical) group (28) and outcomes at
the end of 3 and 6 months are calculated in terms of per-
centage who improved as per the criteria mentioned above.
The difference in treatment modalities showed statistical
significance at the end of 3 months but there was no sig-
nificant difference in treatment groups after 6 months.
(Table 4).

Discussion
The epidemiology of OME has been extensively studied in

many countries, mainly in Denmark, Finland, the Nether-
lands, UK and USA.

Studies based on Indian population regarding the
prevalence, clinical features and diagnosis, as well as
outcomes of the various treatment modalities depending on
standard guidelines, are lacking.

Zielhius et al. reviewed a total of 23 studies that all used
tympanometry as one of the diagnostic instruments to give
age-specific prevalence rates up to 10 years of age. The
prevalence is bimodal with the first and largest peak of
approximately 20% at 2 years of age. This is the age at which
many children first attend a playgroup or nursery school.
Thereafter the prevalence declines, but there is a second peak
of approximately 16% at around 5 years of age when most
children start attending a primary school [2].

We found that, 3-5 years of age comprised 58% of our
cases, whereas less than 3 years were 20% and those who
are more than 5 years comprised 22%. Male children were
66% and female were 34% in our cases. Hence in our study
population, the most common age group affected by OME
is 3-5 years of age, boys are more affected than girls, and
82% of our cases had bilateral OME as evidenced by flat
(type B) tympanograms bilaterally.

A study by G Aydemir and FE Ozkurt, involving 423
children of age 7-12, Istanbul, Turkey revealed, number
(no.) of upper respiratory infection and no. of acute otitis
media episodes in the previous year, no. of students in the
class and presence of snoring as risk factors for developing
OME(P < 0.05). Other factors studied like allergic symp-
toms, duration of kindergarten attendance, duration of
breast feeding, smoking by mother/father, no of siblings,
no of family members, parental educational level or
monthly income were not significant risk factors [6].

In our study, advanced maternal age (>30 years),
P 0.073 and history of nose block, P 0.083 have suggestive
significance (P value 0.05 < P < 0.10).

History of NICU admission/intubation, (P 0.038) is
moderately significant, (P value 0.01 < P < 0.05). History
of bottle feed, P < 0.001, history of passive smoking,
P < 0.001, history of attending day care, P < 0.001 are
strongly significant (P value P < 0.01).Birth order, pre-
maturity, perinatal complication, history of major viral
infection, history of allergy, history of sibling having
OME, developmental history, immunization status,
accommodation pattern, family structure have no signifi-
cant association with the study condition.

Secondary acute infections of the middle ear fluid may
lead to otalgia and otorrhoea which coincide with a cold,
upper respiratory tract infection or period of allergic
rhinitis. Otoscopy is required visually to confirm the
presence of an effusion.

Tympanometry provides an objective assessment of the
middle ear status, unreliable in children under 6 months
old. Type B traces are highly sensitive in detecting effu-
sions [7].
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Table 1 Risk factors in cases and controls Table 1
Risk factor Cases (n = 50)  Controls (n = 50) P value Complete 49 (98%) 50 (100%) 0.368
Unknown 1 (2%) 0 (0%)
Birth order Family structure
Ist 41 (82%) 41 (82%) 1.000 NA 1 (2%) 0 (0%) 0.895
e, Gem o uew
NA 1.(2%) 0 (0%) Accommodation pattern
Maternal age >30 Apartment 25 (50%) 34 (68%) 0.133
<30 29 (58%) 43 (86%) 0.073+ Orphanage 1 (2%) 0 (0%)
~30 20 (40%) 7 (14%) Villa 24 (48%) 16 (32%)
NA 1 2%) 0 (0%) P values are computed using Fisher exact test. NA/unknown signifies
) one case from orphanage
Prematurity “4” Suggestive significance (P value 0.05 < P < 0.10)
Term 38 (76%) 46 O2%) 0.129 * Moderately significant, (P value 0.01 < P < 0.05)
Preterm 11 (22%) 4 8% ** Statistically significant P value (P value P < 0.01))
NA 1 %) 0 (0%)
P(;E]atal Comphza;(();z%) 49 (98%) 0115 In (.)ur study we found, most of the childr.en with OME
Yes 3 (6%) 1 %) had history of 'recurrent episodes of ear pain (48%) and
decreased hearing (28%). Nose block and ear block were
NA 1 2%) 0 (%) . .
o ) less common presenting complaints (6 and 14% respec-
H/O NICU admission/intubation tively). The commonest appearance of tympanic membrane
No 39 (78%) 48 (06%) 0.038* was dull in both sides on Otoscopy (60 and 74% in right
Yes 10 (20%) 2 (4%) and left ear respectively). B type tympanograms were
NA 1 2% 0 (0%) obtained in most ears (82 and 88% for right and left ear
H/O breast/bottle feed respectively).
Bottle 15 (30%) 2 (4%) <0.001** Rosenfeld RM and Kay D, in a systemic review and
Breast 34 (68%) 48 (96%) meta-analysis concluded that the natural history of otitis
NA 1 2%) 0 (0%) media is very favourable. OME after untreated AOM had
H/O nose block 59% resolution by 1 month (95% Confidence Interval (CI)
No 26 (52%) 33 (66%) 0083+  50-68%) and 74% resolution by 3 months (95% CI
Yes 24 (48%) 17 (34%) 68-80%). OME of unknown duration had 28% sponta-
H/O major viral infection neous resolution by 3 months (95%, CI 14—41%), rising to
No 49 (98%) 50 (100%) 0.368 42% by 6 months (95% CI 35-49%). In contrast, chronic
Yes 1 (2%) 0 (0%) OME had only 26% resolution by 6 months and 33% res-
H/O passive smoking olution by 1 year [8].
No 29 (58%) 48 (96%) <0.001%* In their article published in The Laryngoscope, 1985,
Yes 21 (42%) 2 (4%) Casselbrant M.L, et al. mentioned that OME has a high
H/O allergy spontaneous recovery in preschool children [9].
No 31 (62%) 39 (78%) 0.190 Tos M recommended that spontaneous improvement of
Yes 19 (38%) 11 (22%) secretory otitis media occurs frequently, and it is recom-
H/O sibling having OME mended to wait 3-6 months before instituting surgical
No 45 (90%) 49 (98%) 0.258 treatment [10].
Yes 4 (8%) 1 (2%) Among 28 children with OME, followed up with
NA 1 2%) 0 (0%) watchful wait and/or symptomatic treatment as mentioned
H/O attending day care earlier in our study, 27 children showed spontaneous
No 21 (42%) 39 (78%) <0.001#*  improvement at the end of 3 and 6 months.
Yes 29 (58%) 11 (22%) In a systemic review of the ventilation tube treatment,
Developmental history Hellstrom S et al. concluded that there is strong scientific
Normal 50 (100%) 50 (100%) 1.000 evidence (grade 1) that ventilation tube (VT) treatment of
Abnormal 0 (0.0%) 0 (0%) SOM improves hearing for at least 9 months and that

Immunization status
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Quality of Life (QoL) is improved for up to 9 months
(grade 2 scientific evidence) [11].
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Table 2 examination of tympanic membrane

Examination Cases (n = 50) Controls (n = 50) P value

Tympanic membrane (right)

Normal 4 (8.0%) 50 (100%) <0.001%**
Bulging 1 2%) 0 (0%)
Congested 13 (26%) 0 (0%)
Dull 30 (60%) 0 (0%)
Retracted 2 (4%) 0 (0%)
Tympanic membrane (left)
Normal 1 2%) 50 (100%) <0.001%**
Bulging 1 2%) 0 (0%)
Congested 8 (16%) 0 (0%)
Dull 37 (74%) 0 (0%)
Retracted 3 (6%) 0 (0%)

P values are computed using Fisher exact test. NA/unknown signifies
one case from orphanage

“+4” Suggestive significance (P value 0.05 < P < 0.10)
* Moderately significant, (P value 0.01 < P < 0.05)
** Statistically significant P value (P value P < 0.01))

Table 3 Impedence audiometry (I/A)/tympanograms

Investigations ~ Cases (n = 50)  Controls (n = 50) P value

I/A right (R)

A 1 %) 50 (100%) <0.001%*
As 2 (4%) 0 (0%) 0.501
B 41 (32%) 0 (0%) <0.001%*
C 3 (6%) 0 (0%) 0.242
Cs 3 (6%) 0 (0%) 0.242
/A left (L)
A 0 (0%) 50 (100%) <0.001%*
As 2 (4%) 0 (0%) 0.501
B 44 (38%) 0 (0%) <0.001%*
C 2 (4%) 0 (0%) 0.501
Cs 2 (4%) 0 (0%) 0.501

P values are computed using Fisher exact test. NA/unknown signifies
one case from orphanage

“+” Suggestive significance (P value 0.05 < P < 0.10)
* Moderately significant, (P value 0.01 < P < 0.05)
** Statistically significant P value (P value P < 0.01))

The Agency for Healthcare Research and Quality
(AHRQ) research review of Otitis Media with Effusion:
comparative effectiveness of treatment, based on studies
examined interventions in otherwise healthy, noninfant
children found that tympanostomy tube (TT) decreased
OME for 2 years compared with watchful waiting (WW) or
myringotomy (myr), and improved hearing for 6 months
compared with WW [12].

Sundberg L. presented a study consisted of 119 children
with SOM lasting 3 months or more. The results suggest

that a ten day course of erythromycin could reduce the need
for surgical treatment in children with long-standing
Secretory Otitis Media (SOM) [13].

Determining the effectiveness of antibiotic therapy for
otitis media with effusion (OME), Cantekin E.I and
McGuire T.W concluded that their meta —analysis fail to
support the continued use of antibiotics in the treatment
of OME. RCTs evaluating the efficacy of antimicrobials
for the treatment of OME with or without placebo con-
trols were selected and using weighted regression analysis
to account for the effects of study quality on efficacy,
they found that antimicrobial efficacy for OME is
insignificant, less than 2% for an ideal clinical trial
(P = 0.660) [14].

In our study, 28 children were followed up with
watchful wait and symptomatic treatment and 27 patients
(96.4%) improved after 3 months. There was resolution of
symptoms like improved hearing response and/or no fur-
ther episode of ear pain. The tympanometry showed A
type. When followed up-to 6 months, the percentage of
improvement was sustained. Children who were treated
with myringotomy and grommet insertion 11 out of 22
children improved at 3 months (50%) indicated by reso-
lution of presenting symptoms with a presence of grommet
in the ear drum. 50% patient had recurrence of symptoms/
otorrhoea/grommet extrusion with flat tympanograms.
When followed up-to 6 months, the percentage of
improvement was increased to 77.3%. When surgical and
non-surgical group were compared, the medical/wait and
watch group has statistically significant improvement
(P value <0.001) at 3 months. But at 6 month, the differ-
ence in improvement was only suggestive, but not very
significant (P value 0.075).

Conclusions

Otitis media with effusion is a bilateral condition, common
in age group of 3-5 years in urban pediatric population.
The diagnosis can be suspected in children presenting with
history of recurrent ear pain and/or a decreased hearing
response.

Significant risk factors for developing the condition
among the study population include: advanced maternal
age (>30 years), history of nose block, history of NICU
admission/intubation, history of bottle feed, history of
passive smoking, history of attending day care.

The Otoscopic finding of OME is dull tympanic mem-
brane, associated with a B trace in Impedence Audiometry.

Spontaneous resolution of the condition occurs in
majority of children with a wait and watch policy for
3—6 months.
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Table 4 Correlation of management with outcome at 3rd months and 6th months in cases

Management Number of patients in cases Percentage of improvement

3rd month 6th month
Medical/wait and watch (non surgical) 28 27 (96.4) 27 (96.4)
Surgical (m £ g) 22 11 (50.0) 17 (77.3)
P value - <0.001** 0.075+

P values are computed using Fisher exact test. NA/unknown signifies one case from orphanage

“+4” Suggestive significance (P value 0.05 < P < 0.10)
* Moderately significant, (P value 0.01 < P < 0.05)
*#* Statistically significant P value (P value P < 0.01))

Recommendations and Future Scope

A diagnosis of OME can be suspected in children aged
3-5 years presenting with recurrent episodes of ear pain or
child/parent reported decreased hearing response.Parents
should be informed about the modifiable risk factors
associated with OME like passive smoking, day care
attendance and bottle feed, and lifestyle modifications that
will affect above factors to be actively encouraged.

Otoscopy is a useful and easy tool of diagnosing OME
in children in OPD settings, along with type B tym-
panograms, hence all children with suspected OME should
have Otoscopic examination and impedence audiometry.

Children with OME beyond 3 months may be watched
for another 3 months or offered the surgical treatment
(myringotomy and grommet insertion).

Since this condition has innocuous symptoms which are
often ignored by the care givers, awareness of the condition
and the consequences of non treatment should be spread
not only amongst caregivers but also family practitioners
and pediatricians.

In spite of the present evidence of TT improving hearing
in OME children, this treatment is not without complica-
tions. Hence large, well-controlled studies would help
resolve the risk—benefit ratio by measuring acute otitis
media recurrence, functional outcomes, quality of life
measures, and long-term outcomes. Moreover, children
with craniofacial abnormalities and other co morbidities
would definitely need further sub-grouping for better
treatment decisions.
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