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Abstract 
 

    The aim of the study was to assess the effectiveness of surgical treatment for otitis media with 

effusion (OME). It was designed as retrospective study and conducted in Aden during a period of 

six years. 132 children were diagnosed with otitis media with effusion. Males were 59.8% and 

females 40.2% and the mean age was  9.9±2.8 years. Most of the patients were from rural areas 

(78.8%). The mean duration from starting symptoms was 11.3±4.2 months. The most common 

cause was adenoids (45.5%). All preoperative tympanograms for both ears were type B.  

    The postoperative tympanogram was in the right ear 88.7% type A, 3.0% type B and 8.3% type 

C. In the left ear were 87.9% type A, 1.5% type B and 10.6% type C. The surgical procedures were 

adenoidtectomy with tympanostomy tube, adeno-tonsillectomy with tympanostomy tube, and 

myringotomy with tympanostomy tube. The most frequent, complication was myringosclerosis 

12(9.1%). The mean of preoperative hearing threshold of the right ear was 33.7 dB ± standard 

deviation (SD) 16 dB, also for the left ear was 33 dB ± SD 15.7 dB (p<0.05).      

     The mean of postoperative hearing threshold of the right ear was 22.5 dB ± SD 11.2 dB, and for 

the left ear was 21.8 dB ± SD 10.8 dB (p<0.05). The hearing gain was 11.2 dB, and was equal in 

both ears.   

    We concluded that surgical treatment of OME in the form of myringotomy and tympanostomy 

tubes with adenoidectomy is effective, safe and rapid, helping to restore the hearing of child 

immediately after operation.   
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Introduction:  
    Otitis media with effusion (OME) is an inflammatory disorder of the middle ear that is 

characterized by the presence of endotympanic fluid without any sign or symptom of acute ear 

infection (2,5,13,28). Symptoms usually involve hearing loss or aural fullness but typically do not 

involve pain or fever. In children, hearing loss is generally mild and is often detected only with an 

audiogram (24).  

    OME is the leading cause of hearing loss in children. This condition is associated with delayed 

language development in children younger than 10 years, and the loss is usually conductive, with 

an average air conduction threshold of 27.5 decibels (dB), but otitis media with effusion has also 

been associated with sensorineural hearing loss (5,15,31).  

    Surgical intervention significantly improves the clearance of the middle ear effusion in this 

population, but the benefits for speech and language development as well as quality of life remain 

controversial (8,31). 

 

Objective:  
- To assess the effectiveness of surgical treatment   

 

Materials and method:  
    This study was designed as a retrospective study. It was conducted in the ENT wards of 

Algamhoria Teaching Hospital and 2 private hospitals in Aden, during a period of six years, from 

January 2011 to December 2016.   
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    A focused history and physical examination of each child with OME was done. This includes 

age, sex, residence, duration of hearing, loss and symptoms of nasal obstruction, discharge and 

snoring during sleep. We used otoscopy for diagnosis of the middle ear effusion or to detect signs 

of acute inflammation. Audiogram was done for all children above the age of seven years and 

hearing was calculated from speech frequencies (500,1000,2000HZ). All surgical procedures were 

done under general anesthesia; site of myringotomy incision was in anteroinferior quadrant of 

tympanic membrane and was radial. We used short term tympanostomy tube (Grommet tube) for 

all patients except two patients with cleft palate who were treated by using long term tube (T-tube). 

Follow up of patients was done for one to two years postoperative with regular visits for most of 

the patients. Audiogram and tympanogram were done one year postoperative.  

     Data were processed and analyzed by computer using SPSS program version 17. Percentage 

was calculated as summary measure for the qualitative variables. Mean and standard deviation 

were calculated for quantitative ones to identify any significant relationship between the study 

variables. A p-value of <0.05 was considered statistically significant.   

 

Results:  
     In the study years 2011 to 2016, a total of 132 patients were diagnosed with otitis media with 

effusion according to their medical records. Table 1 revealed that male patients were 79(59.8%) 

and females 53(40.2%) with the ratio of male to female of 1.5:1.  

     The age of patients ranged from 2.5to 16 years. The mean age of the patients is 9.9±2.8 years. 

The age group 10 to 12 years represents the high percent   patients 70(53.0%) and the lowest 

percent is the age group 6 to 7 years with 9(6.8%). Children aged between 8 to 12 years represent 

93(70.4%). Most of the patients were from rural areas 104(78.8%). The mean duration from 

starting symptoms was 11.3±4.2 months. The most common cause of otitis media with effusion 

were adenoids 60(45.5%), followed by adeno-tonsillitis 49(37.1%), and allergic rhinitis 20(15.2%).  

 

Table 1: Distribution of means and variables frequency of study patients (no=132) 
Items Mean No % 

Sex: 
Males  
Females 

 
 
 

 
79 
53 

 
59.8 
40.2 

Age (Range 2.6-16 years): 
Mean age of patients (years)  

 
9.9±2.8 

  

Age groups (years):  
< 5 
6-7 
8-9  
10-12  
> 13   

 
 
 
 
 
 

 
15 
9 
23 
70 
15 

 
11.4 
6.8 
17.4 
53.0 
11.4 

Residency:  
Urban  
Rural 

  
28 
104 

 
21.2 
78.8 

Duration from starting symptoms:  
Mean (months)   

 
11.3±4.2 

  
 

Causes:  
Adenoids 
Adeno-tonsillitis  
Allergic rhinitis  
Cleft  
Sinusitis 

 
 
 
 
 
 

 
60 
49 
20 
2 
1 

 
45.5 
37.1 
15.2 
1.5 
0.7 
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     In Table 2, all preoperative tympanogram results for both ears were with type B tympanograms. 

On the other hand, the results of postoperative tympanogram were distributed between types A, B 

and C.  

      Table 2 and Figure 1 exhibited in the right ear 117(88.7%) postoperative tympanogram type A, 

4(3.0%) type B and 11(8.3%) type C, while in the left ear the postoperativetympanogram were 

116(87.9%) type A, 2(1.5%) type B and 14(10.6%) type C.  

 

Table 2: Characteristics of tympanogram for both ears of the study patients (n=132) 

Variables No % 

Tympanogram:  

Preoperativetympanogram right ear  

B  

Preoperativetympanogram left ear  

B   

Posttympanogram right ear  

A 

B 

C 

Posttympanogram left ear  

A 

B 

C  

 

 

132 

 

132 

 

117 

4 

11 

 

116 

2 

14 

 

 

100 

 

100 

 

88.7 

3.0 

8.3 

 

87.9 

1.5 

10.6 

 

 
Figure 1: Proportions of postoperative tympanogram for both ears of the study patients 

 

    Tables 3 reveals that during the study period we performed the following surgical procedures 

adenoidtectomy with tympanostomy tube 59(44.7%), adeno-tonsillectomy with tympanostomy tube  

50(37.9%) and myringotomy with tympanostomy tube 23(17.4%). 

    The table also, reveals that 19(14.7%) of the cases were associated with complications. The most 

frequent, complication of otitis media with effusion was myringosclerosis 12(9.1%), post 

ventilation otorrhea both ears 4(3.2%), persistent tympanic membrane perforation 2(1.6%) and 

blocked tube with 1(0.8%).  
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Table 3: Distribution of types of surgical treatment and complications (n=132) 

 No % 

Type of surgical treatment:  

Adenoidtectomy with tympanostomy tube  

Adeno-tonsillectomy with tympanostomy tube 

Myringotomy with tympanostomy tube  

Complications:  

No complications  

Myringosclerosis  

Post ventilation otorrhea both ears  

Persistent tympanic membrane perforation  

Blocked tube 

 

59 

50 

23 

 

113 

12 

4 

2 

1 

 

44.7 

37.9 

17.4 

 

85.3 

9.1 

3.2 

1.6 

0.8 

   

     Table 4 shows the means distribution of preoperative and postoperative threshold of hearing. 

The preoperative hearing threshold of the right ear varied from 30 dB to 55 dB with a mean of 33.7 

dB ± standard deviation (SD) 16 dB, also the preoperative hearing threshold of left ear was 

between 30 dB to 50 dB with a mean of 33 dB ± SD 15.7 dB. The difference between values is 

statistically significant (p<0.05).      

    The postoperative hearing threshold of the right ear ranged from 20 dB to 45 dB, with a mean of 

22.5 dB ± SD 11.2 dB. Also, for the left ear the hearing threshold ranged from 20 dB to 40 dB with 

a mean 21.8 dB ± SD 10.8 dB. There is association between values, (p<0.05).      

 

Table 4: Distribution of pre- and postoperative hearing threshold in both ears 

Variables  Mean ± SD (dB) p-value 

Preoperative threshold of hearing:  

Right ear  

Left ear  

 

33.7 ± 16 

33 ± 15.7 

 

P < 0.05  

 

Postoperative threshold of hearing:  

Right ear  

Left ear   

 

22.5 ± 11.2  

21.8 ± 10.8 

 

P < 0.05  

 

     Table 5 describes the hearing gain in the right ear by subtracting the mean of postoperative 

hearing threshold from preoperative hearing threshold, and the result is 11.2 dB. Also, in the left 

ear the mean of preoperative hearing threshold was subtracted of postoperative hearing threshold 

and the result is 11.2 dB. The result was equal in both ears.   

 

Table 5: Mean of hearing gain in the right and left ear of the study patients 

Ear  Hearing threshold Mean Hearing Gain (dB) 

Right ear PreHRT* – postHRT*** 33.7 – 22.5 11.2 

Left ear  PreHLT** - postHLT**** 33 – 21.8 11.2 

* PreHRT = preoperative hearing threshold right ear; ** PreHLT = preoperative hearing threshold 

left ear; *** postHRT = postoperative hearing threshold right ear; postHLT = **** post operative 

hearing threshold left ear    

 

Discussion:  
    OME is an important and common condition in pediatric age group. Other terms commonly used 

to refer to the same process include secretory otitis media, non suppurative otitis media, serous 

otitis media and glue ear. Following a discussion at an international symposium the terms OME 

and middle ear effusion (MEE) were adopted by consensus (22). 

    OME is the most common cause of hearing loss in childhood; it occurs more often during the 

period of language development and can affect it (14). 
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     OME is defined as fluid in the middle ear without signs or symptoms of acute ear infection (28).  

Two thirds of children have had at least one episode of OME by the age of 3 years and in one third 

of them it is asymptomatic and the incidence varies according to geographical and race variation 

(7).  

     In the present study, we found a total of 132 patients were diagnosed with otitis media with 

effusion according to their medical records.  

     Males were significantly more affected than females; they were 79(59.8%) males and 

53(40.2%) females with the ratio of males to females 1.5:1.  

    However, in studies that were conducted in Croatia (15), in India (29) and in Saudi Arabia (1) 

reported that males were more affected with OME.   

    In our study, the age of patients ranged from 2.6 years to 16 years and the mean age of the 

patients is 9.9±2.8 years.  

     The age group 10 to 12 years represents the high percent of patients 70(53.0%) and the lowest 

percent is the age group 6 to 7 years, with 9(6.8%). Children aged between 8 to 12 years represent 

93(70.4%). 

    Our results are inconsistent to those reported by Al-Humaid et al (1) from Saudi Arabia. They 

found that the mean age of children with OME was 8.1+ 3.8 year and OME is significantly higher 

in 6-7years old children, compared to older (8-12 years) children. Our children were relatively 

older than the Saudi children.      

    Also, our results were not in agreement with the fact which Zielhuis et al (34) reported about it. 

They concluded that there are two peaks for the disease OME: one around 2 years and the other 

around 5 years, while OME generally decreases after the age of five, it continues to be seen in a 

significant proportion of school age children.  

     These differences of patients’ ages could be related to the fact that most of our study patients 

were from rural areas. Also, it is related to the long period of the mean duration from starting 

symptoms was 11.3±4.2 months. 

     In the current study, we found that most of the patients are from rural areas 104(78.8%).  

Similarly, Al-Humaid et al (1) found OME was more prevalent in rural district schools than in 

urban district schools. This can be explained by low socioeconomic status and less access to 

healthcare facilities.  

     Socio-economic factors that cause crowding, poor hygiene, poor education, inadequate 

nutrition, poor medical services and poor accommodation seem to increase the incidence and 

severity of the disease (3). 

    In the current study, the most common causes of otitis media with effusion were adenoids 

60(45.5%) followed by adeno-tonsillitis 49(37.1%), and allergic rhinitis 20(15.2%).  

    Capaccio et al (6) reported in their published study that adenoidal hypertrophy and the closeness 

of the adenoids to the ostium of the Eustachian tube seem to be the most important factors in the 

pathogenesis of OME: they have recently found that adenoidal bacterial biofilms (recognized 

causes of OME) are significantly more prevalent near the ostium, thus suggesting that the adenoids 

are a reservoir for biofilm-producing bacteria that can spread through the Eustachian tube to 

colonise the middle ear (32). 

    Jeans et al (17) showed the growth of the adenoids outstrips that of the nasopharynx between the 

age of 3 and 5 years of life with a reduction in the nasopharyngeal airway. The nasopharynx 

beyond 5 years starts to grow faster, while the adenoid size remains relatively unchanged. 

     Mucocilliary dysfunction can occur due to infection (nose, sinus, postnasal space, tonsils, 

andpharynx), allergy, immunological factors, surfactant deficiency, ultrastructural changes in cilia, 

fibrocystic disease, and hormonal factors among other factors (25).  

    Data from the literature show that allergy is a risk factor for OME (12) and those atopic children 

are more prone to OME recurrence after medical therapy (19).  
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   In a published study by Passali et al (27) it was reported that children with persistent OME and 

nasal allergy were found to have tympanograms positive for Eustachian tube dysfunction, and there 

is a significant association between OME and persistent allergic rhinitis.  

     In our results, we found that all preoperative tympanogram for the right and left ear were with 

type B tympanograms. On the other hand, the results of postoperative  tympanogram were 

distributed between types A, B and C.  

     As it appeared in Table 2 and Figure 1, that in the right ear 117 (88.7%) postoperative 

tympanogram were type A, 4(3.0%) were type B and 11(8.3%) were type C, while in the left ear 

the postoperative tympanogram 116(87.9%) were type A, 2(1.5%) were type B and 14(10.6%) 

were type C. Our explanation to the occurrence of type B is due to the finding of 2 patients with 

persistent tympanic membrane perforation and 2 patients (4 ears) were with patent T-tube of cleft 

palate patients, also for the type C it can be due to retracted tympanic membrane or Eustachain tube 

dysfunction and mostly were with allergic children.     

     When otoscopy suggests otitis media with effusion and is associated with a type B 

tympanogram, the combined sensitivity is 98 percent and when otoscopy suggests no otitis media 

with effusion and is associated with a type A tympanogram, the combined sensitivity is 98 percent 

(10).  

    During the study period, we performed the following surgical procedures: adenoidtectomy with 

tympanostomy tube 59(44.7%), adeno-tonsillectomy with tympanostomy tube 50(37.9%) and 

myringotomy with tympanostomy tube 23(17.4%). 

     Surgical treatment in the form of myringotomy, adenoidectomy and ventilation tubes insertion 

are the commonest surgical procedures performed during childhood (30). Adenoidectomy is being 

increasingly used for the treatment of otitis media with effusion because many studies confirmed its 

effectiveness (26).  

    Tympanostomy is performed in case of highly viscous fluid in the middle ear that is difficult to 

aspirate to facilitate fluid elimination and improve hearing. At present, tympanostomy is rarely 

performed alone but is often followed by insertion of tympanostomy tubes (20).  

     Mandel et al (21) showed that myringotomy alone offered no advantage over, no surgery in 

terms of duration of middle-ear effusion, number of acute otitis media episodes, and number of 

subsequent surgical procedures. Tympanostomy tube insertion is the most frequently performed 

operation in children with OME all over the world.  

    The present study found the most frequent complication of otitis media with effusion is 

myringosclerosis 12(9.1%), post ventilation otorrhea both ears 4(3.2%), persistent tympanic 

membrane perforation 2(1.6%) and blocked tube with 1(0.8%). 

    The most frequent long term complication of grommet insertion is tympanosclerosis. A study by 

Tos et al (33) demonstrated tympanosclerosis in 59% on the side of grommet insertion compared to 

13% on only myringotomy side. But hearing was not significantly deteriorated by 

tympanosclerosis. So, it should not be a strong argument against the insertion of grommet in OME 

patients. Myringosclerosis signifies an increase in collagen fibrils in the lamina propria, with 

hyaline degeneration and calcification and is a frequent complication of tympanostomy tube 

insertion (18).  

    Otorrhea usualy has a trivial health impact and is easy treat. In our study, postventilation tube 

otorrhea was 3.2 percent and was early and is treated by local antibiotic-steroid drops, although 

Herzon (16) reported a 3.5 percent of persistent otorrhea. The frequency of persistent tympanic 

membrane perforation varies with the type of tube, and duration in situ is low with grommet tube 

and high with T-tube. Curley (9) reported the rate of 1-3 percent, in our study, the rate was 2 

percent (two cases) one case heal spontaneously and the other case was treated with fat 

myringoplasty.  

     In our study, we found the preoperative hearing threshold of the right ear varies from 30 dB to 

55 dB with a mean of 33.7 dB ± standard deviation (SD) 16 dB, also the preoperative hearing 

threshold of the left ear was between 30 dB to 50 dB with a mean of 33 dB ± SD 15.7 dB. The 
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difference between values is statistically significant (p<0.05). So, there was mild hearing loss in 

both ears among our patients.   

     Our study is similar to Fria et al (11) that reported the mean threshold for children with otitis 

media with effusion in the poorer hearing ears was 31dB.   

     The postoperative hearing threshold of the right ear ranged between 20 dB to 45 dB with a mean 

of 22.5 dB ± SD 11.2 dB. Also, for the left ear the hearing threshold it ranged from 20 dB to 40 dB 

with a mean 21.8 dB ± SD 10.8 dB. There is association between values (p<0.05). So, the mean 

hearing gain was 11.2dB in both ears. Black et al (4) reported that ventilation tube alone will 

improve the hearing level by 9dB at six months and adenoidectomy has an additional effect of 3-4 

dB. Other study (23) mentioned that children randomized to have ventilation tubes had a marked 

improvement three months following surgery of 12 dB, compared with non-surgical group.     

 

Conclusion: 
1. Surgical treatment of otitis media with effusion  in form of myringotomy and tympanostomy 

tubes with adenoidectomy is effective ,safe and rapid ,helping to restore the hearing of child  

immediately after operation without significant complications. 

2. The postoperative complications are rare and can be controlled, especially when the parent of the 

child applies the instructions and advices carefully.  

3. Otitis media with effusion is a very common condition in our country specially in rural areas, 

and high altitudes due to cold climate and recurrent upper respiratory tract infection. 

4. Otitis media with effusion is a painless condition that kills the hearing of the child in silent 

manner without alarming symptoms for parents to bring the child to ENT doctor.  

5. Adenoid hypertrophy is the most common etiology that obstructs the Eustachian tube and leads 

to otitis media with effusion. 

6. Due to the lack of education and bad traditional, especially in the rural areas, and fear of 

anesthesia many parents refuse the operation of myringotomy and came too late with adhesive 

otitis media difficult to treat surgically. 

7. Many doctors ignore this medical condition, specially the general practitioner and pediatric 

specialist, this lead to late diagnosis of this medical problem. 

8. When the child start to complain of diminution of hearing, many parents, specially non educated, 

consider that part of psychological behavior changes and not due to underline ear problem, this 

lead to late presentation of child to ENT specialist.  
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 الملخص
 

الدراسة  هدفت       الجراحي  إهذه  العلاج  فعالية  تقييم  الصيب.    لالتهابلى  مع  الوسطى  تصالأذن  ميمها وتم 

فترة    استرجاعيةكدراسة   في عدن خلال  وقد    6أجريت  تشخيص  سنوات.  التهاب    132تم  من  يعانون  طفلا 

  2.8±    9.9%( ومتوسط العمر هو  40.2%( والإناث )59.8نسبة الذكور ) الأذن الوسطى مع الصيب. وكان

الريفية ) المناطق  المرضى من  ا %(.78.8سنة. معظم  بداية  المدة من    4.2±    11.3لأعراض  وكان متوسط 

المخطط الطبلي قبل الجراحة للأذنين كان    %(. كما أن  45.5ما السبب الأكثر شيوعا فكانت الغدانية )أ.  ا  شهر

و    B%( نوع  3.0و )  A%( نوع  88.7أما المخطط الطبلي بعد الجراحة فكان في الأذن اليمنى ) .  Bمن نوع  

 .  C%( نوع  10.6و )   B%( نوع 1.5و )  A%( نوع 87.9. وفي الأذن اليسرى )C%( نوع 8.3)

الجراحية        الطبلي،  أالغدانيات مع    استئصالكانت العمليات  الثقب  اللوزتين والغدانيات مع   استئصالنبوب 

هو تصلب    ا  كثر انتشارالأ  المضاعقتأنبوب الثقب الطبلي، وشق طبلة الأذن مع أنبوب الثقب الطبلي. وكانت  

أن   %(.  9.1)  12غشاءْ طبلة الأذن   اليمنى  وجد  الجراحة في الأذن  قبل  السمع  ديسبل ±    33.7متوسط عتبة 

(. P<0.05ديسبل )    15.7± الإنحراف المعياري    33ديسبل، كما كان للأذن اليسرى    16الانحراف المعياري  

أن    اليمنى  وجد  الجراحية للأذن  العملية  السمع بعد  المعياري     22.5متوسط عتبة  الإنحراف    11.2ديسبل ± 

ديسبل ومتساويا في   11.2كان كسب السمع    .  P<0.05)دسبل )  10.8ديسبل ±    21.8اليسرى  للأذن  ديسيبل، و 

 كلا الأذنين.  

الأذن الوسطى مع الصيب في شكل شق الطبلة مع انبوب الثقب الطبلي    لالتهابالعلاج الجراحي    أن  نستنتج      

 اعد على استعادة السمع للطفل مباشرة بعد العملية.  واستئصال الغدانيات فعالة وآمنة وسريعة، مما يس
  
 . الفعالية، عدنالتهاب الأذن الوسطى مع الصيب، العلاج الجراحي،   كلمات المفتاحية:ال
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