
Introduction
Perforated tympanic membrane and middle ear infection are 
among common complications treated by tympanoplasty. Up to 
80% of these perforations heal spontaneously [1]. For the 
remaining, Surgical repair, known as Myringoplasty, is usually 
proposed. Myringoplasty is a surgical technique used to restore the 
integrity of tympanic membrane and to improve hearing [2]. It was 
introduced by Berthold [3]. Repair of eardrum by doing 
myringoplasty may confer considerable bene�ts to patients by 
preventing the ossicular pathology and preventing the migration of 
squamous epithelium around the margins of perforation with 
possible consequent Cholesteatoma formation [4].

Chronic Otitis Media is an in�ammatory process in the middle-ear  
that results in permanent perforation of tympanic membrane. This 
is classi�ed as Active, Inactive and Inactive with frequent 
reactivation [5].

Myringoplasty was introduced long back in 1878 by Berthold [3]. 
and included the surgical closure of tympanic membrane 
perforation.In 1950s Zollner [6] and Wullstein [7] reintroduced 
myringoplasty. This period witnessed an improvement in surgical 
techniques with improved optics and emergence of microsurgery, thus 
making the myringoplasty safer and lowered rate of graft rejection 
Techniques of myringoplasty include Underlay [8], Overlay [9] and 
Interlay. Interlay technique is obsolete now a days as being difficult to 
master. As far as graft materials are concerned different types of grafts 
such as autogenous, homologous and allografts have been attempted 
for performing myringoplasty but temporalis fascia graft remains the 
mainstay of almost all the procedures of myringoplasty. Different 
advantages for the use of temporalis fascia graft include its 
physiological similarity with tympanic membrane [10].

Each technique has its advantage as well as disadvantage. Some of 
the workers are of the view that Overlay technique is more useful in 
repairing large and anterior perforation while Underlay technique is 
ideal for posterior perforation [11], Underlay technique is 
considered technically easier, less time-consuming and has shown 
to be having higher success rate [12]. The Interlay approach also has 
shown promising results with success rates higher than 90% 
[13,14,15,16] but technically difficult to perform.

The present study is an attempt to compare the two commonly used 

myringoplasty procedures – Overlay and Underlay.

II. Aim of the Study
To compare the two surgical modalities of Myringoplasty in cases of 
CSOM with Inactive mucosal disease in large central perforation in 
terms of graft take up and improvement in hearing.

III. Material and Methods
3.1. Study Design and Setting
This Randomized prospective crossover study was carried in the 
Department of E.N.T, Hind Institute of Medical Sciences, Barabanki 
in 80 patients of Chronic Suppurative Otitis Media with conductive 
hearing loss. 

3.2. Study Period
The duration of the study was 18 Months with 4 months follow-up 
period for every case.

3.3 Procedure
Cases of CSOM with large central perforation and conductive 
hearing loss were selected. Pre-operatively all patients had a Pure 
Tone Audiogram with an average of four frequency (0.5/1/2/4 Khz) 
calculated for both air conduction and bone conduction. Post 
auricular approach and temporalis fascia was used as a graft 
material in both techniques of Myringoplasty.
Overlay technique was done in 40 patients having dry ear  and 
temporalis fascia graft was placed lateral to the annulus [17]. Fig.i
Underlay technique was done in 40 patients having dry ear and 
temporalis fascia graft was placed under the membrane remnant 
including the �ap after elevating the tympanomeatal �ap elevated 
along with annulus [18]. Fig.ii
Follow up of the patients done weekly in �rst operative month, 
Biweekly for next two month followed by �nal visit after four 
months. At every follow-up, patients were examined under ear 
microscopy to check the graft uptake and complication (If any). 
Post-operatively a Pure Tone Audiogram Using (0.5/1/2/4 Khz) was 
performed at 16 week (Last) follow-up. Hearing results were 
assessed by comparing pre-operative and post-operative pure tone 
averages as well as closure of the air-bone gap.  

3.4.1. Inclusion Criteria
Ÿ Cases  of CSOM with pure conductive hearing loss.
Ÿ Both males and females in the age group of 15-50 years.
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3.4.2. Exclusion Criteria
Ÿ Patient with Sensorineural hearing loss and Mixed hearing loss.
Ÿ  Squamosal disease with or without complications.
Ÿ  Patients below 15 years and above 50 years.
Ÿ  Discharging ear, previous history of ear surgery, Ossicular chain 

necrosis, Otitis externa.
Ÿ Systemic diseases like Hypertension, Diabetes or any chronic 

infections.

IV. Statistical Tools Employed
The following statistical formulas were used

4.1. Mean
4.2. Standard Deviation
4.3. Chi Square Test 
4.4. Analysis Of Variance (ANOVA)
4.5. Paired "T" Test

V. Results
Out of 80 cases enrolled in the study, a total of 40 (50%) each were 
managed using Overlay and Underlay methods and comprised 
groups I and II respectively. Age of patients ranged from 15 to 47 
years. Majority of patients in both the groups were aged between 21 
and 40 years. Mean age of patients in groups I and II  was 29.43±7.00, 
28.67±9.72  years respectively. 

5.1  Mean hearing gain (Closure in air-bone gap) 
Air bone gap ranged from 15 to 35 db in different groups. 
Preoperative mean air bone gap in groups I and II was 24.50±6.07 
and 25.33±4.90  and postoperative mean air bone gap was 
16.50±6.04 and  14.67±4.54 respectively shown in (Table I).

Table I : Change in air bone gap in  two groups at last follow up (16 
Weeks)

Among two groups a signi�cant mean reduction in air bone gap was 
observed. Mean reduction was more in group II than group I. 
Statistically, intergroup difference in reduction in air bone gap was 
signi�cant (p<0.001)

5.2  Graft status (Accepted or Rejected) 
Out Of 80 Cases, Graft failure was observed in only 12 cases (12.22%),  
success rate of 85% was observed in the present study. Success rate 
was 82.5% and 87.5% in group I and II respectively.

Discussion
Chronic suppurative otitis media is characterized by a persistent 
discharge from  middle ear through a tympanic membrane 
perforation. According to a WHO report, India is amongst the 
nations with highest burden of CSOM [19].

Myringoplasty is the procedure to repair perforated tympanic 
membrane. It is performed when only except for ear drum, the 
entire ossicular chain is intact [7]. Myringoplasty is  bene�cial 
procedure to protect the middle ear and inner ear from future 
deterioration [20]. There are at least a dozen approaches to perform 
myringoplasty among these the Underlay and Overlay is quite 
common and are widely used. The reported differences in 
immediate success rates are very nominal and hence each of these 
techniques is claimed to be having an equal if not better efficacy 

than the other [21].

In Overlay technique graft rejected in 7 patients. Preoperative mean 
air bone gap was 24.50 db which comes to be 16.50 db. 
Postoperative there was change in 8.00 db mean hearing gain after 
16 weeks.

In Underlay technique graft rejected in 5 patients. Preoperative 
mean air bone gap was 25.33 db which comes to be 14.67 db. 
Postoperative there was change in 10.83 db mean hearing gain after 
16 weeks.

No complication noticed in any of the two procedures. Eventually 
the success rate was 82.5% in Overlay and 87.5% in Underlay. 

Thus in present study as far as resolution of air bone gap is 
concerned, underlay technique showed a statistically signi�cant 
better outcome as compared to Overlay. The �ndings in present 
study showed an almost similar graft take rate in both these 
techniques.                           

VII. Conclusion
Myringoplasty is a bene�cial procedure to protect the middle ear 
and inner ear from future deterioration. The optimal results 
achieved with the underlay technique (better hearing gain, no 
complications) suggest that this technique should be more widely 
used, although it is possible that in cases of larger and anterior 
perforations the overlay technique, ensures a higher degree of 
uptake. 

Fig. i Graft placed by Overlay technique

Fig. ii Graft placed by Underlay technique
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