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ABSTRACT
Background: Otitis Media with Effusion (OME) is frequently caused by adenoiditis in children. OME is arguably one of the most 
common disorders that impairs hearing, speech development, and causes learning issues as a result. However, treatment options 
are debatable.

Aim: This study aims to evaluate if inserting a ventilation tube in conjunction with adenoidectomy is significantly superior to 
adenoidectomy in conjunction with myringotomy alone in terms of hearing outcome in 6-12 years old children with OME. Patients 
and Methods: In this prospective controlled clinical study, 33 children; 66 ears, with ages ranging from 6-12 years (19 males and 
14 females) diagnosed as cases of bilateral OME and varying degrees of adenoid hypertrophy were included. The patients were 
randomized into two groups; group I (17 patients; 34 ears) underwent adenoidectomy and endoscopic myringotomy alone, whereas 
the 16 patients;32 ears, in group II underwent adenoidectomy and endoscopic myringotomy together with ventilation tube insertion. 
Measurement of pure tone hearing threshold was achieved pre-operatively and at the end of 1st and 3rd postoperative months. The 
means of the pure tone hearing threshold averages of the patients in both groups were compared. Independent samples t-test was 
used to define the association between the two means.

Results: Pre-operatively, the means of pure tone hearing threshold averages were 27.3 ± 2.670 dB in group I patients and 29.5 ± 
2.865 dB in group II patients. At the end of 1st and 3rd post-operative months, the pure tone hearing threshold average means in 
group I patients were 18.2 ± 2.689dB and 14.8 ± 2.735 dB respectively, while the means in group II patients were 10.6 ± 1.742 dB 
and 3.5 ± 1.158 dB respectively. Independent samples t-test revealed a statistically significant difference between group I and group 
II patients regarding the means of pure tone hearing threshold averages at the end of the 1st and the 3rd post-operative months (P 
value=0.015 and 0.003 respectively).

Conclusion: In terms of hearing level, ventilation tube insertion in conjunction with adenoidectomy is statistically superior to 
adenoidectomy with myringotomy alone in the treatment of OME.
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INTRODUCTION

 Otitis media with effusion (OME) is a condition in which 
there is accumulation of fluid in the middle ear without 
any acute infection-related signs and symptoms. As 
the fluid builds up in the middle ear, it causes pressure 
on the tympanic membrane. The pressure affects the 
normal tympanic membrane vibration, decreases sound 
conduction, and therefore causes decreased hearing1. 
OME is one of the most common childhood infectious 
diseases and is the most frequent cause of acquired 
hearing loss in childhood2. Between the ages of 3 and 
10 years, about 20%-50% of children will experience an 
OME episode3. OME in children, especially recurrent and 
chronic OME, can have an impact on their hearing and 
language leading to verbal disabilities and also behavioral 
disorders4. Risk factors for OME include passive smoking, 
bottle feeding, daycare nursery, and atopy5. The most 
important etiologic factor in the development of OME is 
eustachian tube dysfunction; the second etiologic theory 
postulates that otitis media is caused by inflammation3. 

Watchful waiting for three months is a first-line measure 
in the treatment of OME. Surgical treatment options are 
considered in persistent cases6. A variety of drugs have 
been attempted for the treatment of OME including 
antibiotics and steroids. Oral antibiotics are useful in 
treating OME in the short-term but there is no evidence of 
long-term usefulness. The use of oral steroids has shown 
some benefits, but it is unknown whether these benefits 
are significant clinically7,8. Inserting a ventilation tube can 
be a successful procedure to improve hearing9. Some 
Complications may occur as a result of ventilation tube 
insertion.

The current study aims to evaluate if inserting a 
ventilation tube in conjunction with adenoidectomy is 
significantly superior to adenoidectomy in conjunction 
with myringotomy alone in terms of hearing outcome in 
6-12 years old children with OME. 

METHODOLOGY

Ethical considerations were obtained according to 
Helsinki Declaration. Informed written consent was 
obtained from the parents after explaining the nature 
of the study. The approval of the ethics committee was 
obtained from the Health Ethics Committee in the college 
of medicine, university of Baghdad.

This is a prospective controlled clinical study was enrolled 
on 33 children (66 ears); 19 males and 14 females, 
diagnosed as cases of bilateral OME and varying degrees 
of adenoid hypertrophy attending the department of 
otolaryngology at Al-jerahat Teaching Hospital in Medical 
City, Baghdad, Iraq, during the period from November 
2019 to October 2022.

A full history and otorhinological examination including 
otoscopy and fiberoptic nasal endoscopy were performed. 
All patients were sent to audiometry, tympanometry, and 
post-nasal space x-ray (Figures 1 and Figure 2). The 
tympanometry results were classified into types A, B, and 
C according to Modified Jerger Classification.

The patients included in the current study were those 
with ages ranging from 6-12 years diagnosed as cases 
of bilateral OME (pure tone hearing threshold average 
more than 20 dB HL within frequencies 0.5, 1, 2, and 
4 KHz with type B tympanogram) and varying degrees 
of adenoid hypertrophy. Patients excluded from the 
study were those with current upper respiratory tract 
infection or ear infection, bleeding tendency diseases, 
immunocompromised diseases e.g, diabetes mellitus, 
and congenital diseases e.g Cleft palate, Down syndrome, 
Kartagener syndrome, or Young syndrome.

Each patient who met the inclusion criteria was given a 
code number. Odd numbers were given to the 17 patients 
in group I, while the 16 patients in group II were given double 
numbers. The 17 patients; 34 ears, in group I were treated 
with adenoidectomy and endoscopic myringotomy alone, 
while the 16 patients; 32 ears, in group II were subjected 
to adenoidectomy and endoscopic myringotomy with 
ventilation tube insertion (Figure 3). 

Figure 1: 7 years male with bilateral OME and adenoid hypertrophy. A: Endoscopic examination of the tympanic membrane (OME). 
B: Plain x-ray of post-nasal space (adenoid hypertrophy).
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Figure 2: 8 years female with bilateral OME and adenoid hypertrophy. A: Pure tone audiogram (mixed hearing loss). B: Flat 
tympanogram.

Figure 3: Ventilation tube insertion in the right ear of 10 years male with bilateral OME (suction shows sticky fluid in the middle ear).

The patients were followed-up by otoscopic examination 
for 3 months. At the end of the 1st and 3rd postoperative 
months, the pure tone audiometry was repeated. The 
means of the pure tone hearing threshold averages 
of the patients in both groups were compared using 
Independent samples t-test to define the association 
between the two means.

Surgical Procedures: General anesthesia was 
administered via an oral endotracheal tube. Using an 
otoscope with a camera and display system, a radial 
incision; myringotimy, was made in the anteroinferior 
portion of the tympanic membrane using Agnes 
Myringotom and middle ear fluid was suctioned. Shepard 
ventilation tube was placed in group II patients only. 

Adenoidectomy was done by using St. Clair-Thomsen 
curate while the patient was in the neutral position, and 
packing was used to ensure hemostasis. In patients who 
underwent tonsillectomy, a sandbag was placed under 
the shoulders; so extending the neck, tonsillectomy was 
done by dissection method and hemostasis was secured 
by packing and ligations. 

Statistical Analysis: Statistical analysis was done by 
using the statistical package for social sciences version 
23. Independent samples t-test was used to define the 
association between the two means. The Chi-square 
test was used to define the association between the 
categorical variables. The confidence level of 95% was 
set and a P-value <0.05 was considered significant.
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RESULTS

The patients included in this study were 33 patients; 66 
ears, with ages ranging from 6-12 years (mean= 8.48 
years ± SD 2.07). 19 patients (57.6%) were males and 
14 patients (42.4%) were females, with a male: female 
ratio =1.4:1. There was no significant difference between 
both groups regarding age and gender(P-value > 0.05) 
as shown in tables 1 and 2 respectively.

Hearing impairment was the chief complaint in the 33 
patients included in this study (100%), other symptoms 
were nasal obstruction, snoring, and impaired speech 
as shown in table 3. Table 4 shows the pre-operative 
otoscopic examination signs. 

There was no significant difference between group I 
and group II patients regarding the pre-operative means 
of pure tone hearing threshold averages within 0.5, 1, 
2, and 4 KHz as shown in table 5. Preoperatively, the 
tympanogram in all patients included in this study were 
type B; flat tympanogram.       

12 patients in group I were subjected to myringotomy and 
adenoidectomy and 5 patients underwent myringotomy 
and adenotonsillectomy. In group II, 13 patients were 

subjected to myringotomy with ventilation tube insertion and 
adenoidectomy, and 3 patients underwent myringotomy 
with ventilation tube insertion and adenotonsillectomy. 
Statistically, there was no significant difference between 
group I and group II regarding tonsillectomy performance 
(Chi-square test=0.510; P-value=0.475. Table 6 shows 
the distribution of the patients according to the surgical 
procedures performed.

Regarding the otoscopic findings, statistical analysis 
showed a significant difference between both groups 
in 2 otoscopic signs only; red tympanic membrane and 
foreshortened handle of malleus, as shown in tables 7 
and 8.

 At the end of the 1st and 3rd post-operative months, there 
was a significant difference between group I and group II 
patients in terms of improvement of the means of the pure 
tone hearing threshold averages within 0.5, 1, 2, and 4 
KHz, the improvement was greater in group II patients. 
The difference in the improvement was more significant at 
the end of the 3rd post-operative month (P-value<0.005) 
than the improvement at the end of the 1st post-operative 
month (P-value< 0.05) as shown in table 9. 

Group Number & % Minimum Maximum Mean ± SD P-value

Age (years)
Group I 17 (60.6%) 6 12 8.11 ± 1.93

0.412
Group II 16 (39.4%) 6 12 8.87 ± 2.21

Total 33 (100%)

Table 1: Distribution of patients according to age (number=33).

Group Males Females Chi-square test value P-value

Gender
Group I 10 7

0.022 0.881
Group II 9 7

Total 19 14

Table 2: Distribution of patients according to gender (number=33).

Symptoms Group I Group II Chi-square test value P-value
Hearing impairment 17 (100%) 16 (100%) 0.000 1

Nasal obstruction/snoring 14 (82.4%) 11 (68.8%) 0.830 0.362
Impaired speech 2 (11.8%) 4 (25%) 2.254 0.324

Table 3: Patient symptoms (number=33).

Otoscopic signs Group A (34 ears) Group B (32 ears) Chi-square test value P-value
Red 28 (82.4%) 24 (75%) 0.533 0.465

Tympanic membrane color
Yellow 6 (17.6%) 8 (25%) 1.348 0.246

Foreshortened handle of 
malleus

26 (76.5%) 28 (87.5%) 0.626 0.429

Air bubbles 4 (11.8%) 6 (18.8%) 0.607 0.436
Hair sign 4 (11.8%) 2 (6.3%) 0.607 0.436

Table 4: Pre-operative otoscopic examination (number=64 ears).

Pre-operative Pure tone hearing threshold means ± Std. Deviation (dB) Independent samples t-test P value
Group I 

(34 ears)
Group II 
 (32 ear)

27.3 ± 2.670 29.5 ± 2.865 0.055 0.816

Table 5: Pre-operative means of pure tone hearing threshold averages whithin 0.5, 1, 2, and 4 KHz. (number=66).
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Surgical procedures Group I Group II
Myringotomy and adenoidectomy 12 (70.6%) -

Myringotomy and adenotonsillectomy 5 (29.4%) -
Myringotomy with ventilation tube and adenoid-

ectomy
- 13 (81.25%)

Myringotomy with ventilation tube and adeno-
tonsillectomy

- 3 (18.75%)

Total 17 (100%) 16 (100%)

Table 6: Types of surgical procedures (number=33).

Chi-square test=0.510; P-value=0.475

Post-operative month
Pure tone hearing threshold means ± Std.

Deviation (dB)
Independent samples t- test

P
value

Group I (34 ears) Group II (32 ears)
1st 18.2 ± 2.689 10.6 ± 1.742 9.74 0.015
3rd 14.8 ± 2.735 3.5 ± 1.158 9.227 0.003

Table 9: Post-operative means of pure tone hearing thresholds averages within 0.5, 1, 2, and 4 KHz at the end of 1st and 3rd post-
operative month (number=66 ear).

 DISCUSSION

 OME one is of the most frequent diseases causing 
hearing impairment in children. However, still there is 
controversy regarding the treatment of OME. In this study, 
adenoidectomy was performed in all patients. Perhaps, 
adenoidectomy can open up the nasopharyngeal 
airway and relieves pressure on the eustachian tube’s 
nasopharyngeal orifices which allow for better middle ear 
cleft ventilation. Furthermore, adenoidectomy can remove 
the possible reservoir of pathogenic bacteria which can 
play an important role in the development of chronic 
OME. Emaneini et al. mentioned that adenoid hypertrophy 
may play an important role in the pathogenesis of OME, 
it may cause mechanical obstruction of the eustachian 
tube and can act as a reservoir of pathogenic bacteria10. 
Several studies have demonstrated the role of biofilms in 
the pathogenesis of OME11-13. It was shown that children 
with OME who were scheduled for adenoidectomy 
and myringotomy with or without the insertion of a 

tympanostomy tube had significantly less post-operative 
time with middle ear effusion than those who were treated 
with myringotomy or tympanostomy tube alone without 
an adenoidectomy14, 15.

Since some adverse effects may result from ventilation 
tube insertion, it is important to know whether 
myringotomy is equally as effective as ventilation tube 
insertion in the treatment of children with OME16. In the 
present study, two surgical approaches for the treatment 
of children with bilateral OME and adenoid hypertrophy 
were compared. The current study showed that there was 
a statistically significant difference in the improvement 
of hearing thresholds between children treated with 
adenoidectomy and myringotomy with ventilation tube 
insertion and those who were treated with adenoidectomy 
and myringotomy alone, the improvement in pure 
tone hearing threshold average was greater in patients 
who subjected to adenoidectomy and myringotomy 
with ventilation tube insertion. The early closure of 

Otoscopic signs
Group A
 (34 ears)

Group B
 (32 ears)

Chi-square test value P-value

Tympanic membrane color
Red 22 (64.7%) 12 (65.6%) 4.885 0.027

Yellow 3 (8.8%) 2(6.3%) 0.156 0.693

Foreshortened handle of malleus 20 (58.8%) 11 (34.4%) 3.956 0.047

Air bubbles 1(2.9%) 0.00 (0.00%) 0.956 0.328

Hair sign 0.00 (0%) 0.00 (0.00%) 0 1

Table 7: Otoscopic examination at the end of the 1st post-operative month (number=66 ears).

Otoscopic signs
Group A
 (34 ears)

Group B
 (32 ears)

Chi-square test value P-value

Tympanic membrane color
Red 17 (50%) 5 (15.6%) 8.766 0.003

Yellow 2 (5.9%) 1(3.1%) 0.289 0.693

Foreshortened handle of malleus 12 (32.4%) 4 (15.6%) 4.664 0.031

Air bubbles 1(2.9%) 0.00 (0.00%) 0.956 0.328

Hair sign 0.00 (0%) 0.00 (0.00%) 0 1

Table 8: Otoscopic examination at the end of the 3rd post-operative month (number=66 ears).
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myringotomy in group I patients in comparison to group 
II patients who were treated with ventilation tube insertion 
which kept the middle ear ventilated for a longer period 
may explain the result. In the current study, the difference 
in the improvement of the pure tone hearing threshold 
averages between both groups was more significant at 
the end of the 3rd post-operative month (P value>0.005) 
than the difference in the improvement at the end of the 
1st post-operative month (P value>0.05). Mandel et al., 
demonstrated that ventilation tubes ventilate the middle 
ear for a few months, but myringotomy alone is useless for 
treating chronic OME since the incision closes within a few 
days17, 18. However, progressive spontaneous resolution 
might also play a role. When the resolution is indicated by 
a change from type B to type A/C1 in the tympanogram, 
25% of newly discovered OME of unknown prior duration 
in children resolves by 3 months (peak pressure more 
than 200 dapa)19, 20.

According to Technology Assessment in Health Care, 
there is convincing evidence that ventilation tubes 
temporarily improve hearing (up to 9 months) 21. According 
to Vlastos et al., in children older than 3 years with OME, 
tympanostomy tube insertion leads to a short-term 
improvement in hearing threshold compared to simple 
myringotomy22. Rosenfeld et al., advised ventilation tube 
insertion as an initial surgery because randomized trials 
had revealed a mean 62% relative decline in effusion 
prevalence23 Grommet insertion, according to Rovers 
et al., improves hearing levels by a mean of 12 dB24. 
Adenoidectomy and ventilation tube insertion, in children 
with adenoid hypertrophy and recurrent OME, can 
significantly reduce the recurrent rate and shorten the 
time of middle ear effusion25.

Many studies have shown that the improvement in hearing 
thresholds in children with OME treated with grommet 
insertion is temporary. According to the study done by 
Khodaverd et al. myringotomy with or without ventilation 
tube insertion does not affect the long-term hearing 
level in the treatment of children with chronic OME26, 27. 

However, restoration of normal hearing in patients with 
OME can be achieved by insertion of ventilation tubes 
that are correctly placed and remain patent, but in the 
long-term, they do not affect the hearing threshold after 
they fall or are removed21, 28.

On the other hand, some studies had shown different 
results. Lous et al., mentioned that the benefits of 
ventilation tube insertion in children with OME on 
hearing is small and diminished during the first year29. In 
a study conducted by Gates et al., they concluded that 
adenoidectomy in conjunction with myringotomy and 
tympanostomy tube insertion has equivalent efficacy 
to adenoidectomy plus myringotomy alone in the 
treatment of OME in 4 years children or older14. Tao et al., 
recommended adenoidectomy plus myringotomy as the 
first choice surgical treatment of 4-12 years children with 
adenoid hypertrophy and OME to avoid complications 
after ventilation tube insertion without increasing the risk 
of long-term recurrence30. 

In a study conducted by Zhang and Fu on 312 children 
(556 ears) with OME, they allocated the children in 
3 groups, drug treatment group: mild hearing loss; 
myringotomy group: mild, moderate or severe hearing 
impairment and rarefied fluid in the tympanic cavity; 
ventilation tube insertion group: mild, moderate or severe 
hearing impairment and sticky or jelly fluid in the tympanic 
cavity. They found that the effective rates were 95.6% in 
the drug treatment group, 89.6% in the myringotomy 
group, and 90.9% in the ventilation tube insertion group. 
Statistical analysis showed no significant difference 
among the 3 groups, they concluded that the treatment 
of OME in children should not only be combined with 
disease course but also combined with different hearing 
loss and the characteristics of effusion in the tympanic 
cavity31.

CONCLUSION

In this study, we concluded that insertion of a ventilation 
tube in conjunction with adenoidectomy is statistically 
significantly superior to adenoidectomy with myringotomy 
alone in terms of hearing improvement in short-term 
follow-up in the surgical treatment of OME in 6-12-year-
old children.
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