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ABSTRACT: 

Objective: This study aimed to evaluate the outcome of myringoplasty using the Kerr flap technique in all cases of 

tympanic membrane (TM) perforations involving the anterior region as well as noting the concern of hearing gain, Air-

Bone gap (AB gap) closure and incidence of complications. Methods: This prospective study recruited 118 patients who 

underwent myringoplasty using the Kerr flap technique between 2021 and 2024. The effects of the surgical treatment were 

assessed by changes in pre- and postoperative Pure tone Audiogram (PTA) and AB gap data as well as complication rates. 

Results: The patients included in the study had chronic TM perforations, and significant surgical improvements in PTA 

and AB gap outcomes were observed. The technique of the Kerr flap was effective in achieving success for graft fixation 

as well as maintaining tension in the anterior segment to effectively close the AB gap with a median of 9.7 decibels (dB). 

This study showed a high success rate using the method showing only one patient with complication (ear discharge) that 

was managed conservatively. Conclusion: The Kerr flap technique in myringoplasty is efficient in terms of hearing gains 

and a relatively low complication rate mainly in anterior region TM perforations. Based on the capacity to offer sufficient 

fixation and tension toward the anterior segment of the graft, it is considered as beneficial and adjustable in otologic 

surgery for addressing different TM repair concerns. 
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INTRODUCTION: 

Myringoplasty is a surgical procedure whose main 

purpose is to repair perforations in the TM with the 

objectives of improving hearing capacity and preventing 

reinfections. The most common causes of chronic 

perforations of the TM include chronic otitis media, 

trauma, as well as previous surgery.
1
 If these 

perforations are not treated, then it can result in severe 

ear problems such as complete hearing loss, continuous 

ear discharge and even more dangerous extra and 

intracranial consequences. 
1-4 

Several surgical techniques have been developed for 

reconstructing the TM, but many are turning to the Kerr 

flap technique given the outcome.
5 

This technique 

involves developing a tunnel flap of skin in the anterior 

canal wall, through which an anterior tab of temporalis 

fascia graft is pulled through.
6 

There is optimism about 

the success of the graft and changes in hearing quality 

from the application of the Kerr flap technique, making 

it a suitable option for repair of the tympanic 

membrane.
7
 

The purpose of this work is to evaluate the outcomes of 

myringoplasty with the use of the Kerr flap method. The 

outcomes include assessing graft success rate, measuring 

hearing gain using pure-tone audiometry, and reporting 

any adverse event during the follow-up period. By 

exploring these outcomes, this study expects to 

contribute to the understanding of the effectiveness of 

the technique called the Kerr flap in patients presenting 

with perforations in their tympanic membrane and 

possible ways of promoting better surgical outcomes 

among the patient population.
8
 The findings will be able 

to provide clinicians with fundamental pieces of 

information that they can utilize to determine which 

surgical approaches seem most appropriate in otologic 

practice. 
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METHODS: 

Study Design:  

This prospective study was conducted at Bheri Hospital 

from April 2021 till March 2024. Informed written 

consent was obtained from all the participants before 

participating in the research activity. 

Participants:  

The patients included in the research were 118 in 

number, of both sexes, ranging from 9-60 years old, 

diagnosed with chronic tympanic membrane perforation 

using an Otoscope. Patients with TM perforation only in 

the posterior region of the TM, infected ears or tubes 

who had previously undergone surgery or had other 

comorbidities were excluded from the study. Patients 

were selected from the outpatient clinic, and the medical 

records were carefully screened to identify patients who 

met with the inclusion criteria. 

Surgical Technique:  

All myringoplasty surgeries were executed utilizing the 

Kerr flap technique by the Author, which included the 

following steps:  

 An elevation of the anterior canal wall and 

mobilization of the canal skin flap.  

 Harvesting a temporalis fascia graft and 

fashioning it in a rectangular shape with an 

anterior tab still attached to it. 

 Placing the temporalis fascia graft under the 

perforated tympanic membrane and under the 

handle of the malleus.  

 Carefully pulling the anterior tab of graft from 

the middle ear through the anteriorly created 

tunnel. 

 Stabilizing the graft with Gel foam both 

medially and laterally. 

Postoperative Assessment:  
Patients were followed up at 1 month, 3 months and 6 

months after the surgery. The Graft uptake rate (the rate 

at which the graft incorporates in the patient) at the 6-

months’ follow-up, was the main study endpoint. Other 

objectives were hearing improvement, tested with air 

conduction (AC) thresholds and AB gap closure using a 

pure-tone audiometer. Complications such as infections, 

residual perforation, or hearing loss were also inquired 

about. 

Statistical Analysis:  

Data analysis was conducted by the use of the GraphPad 

program. Descriptive statistics such as median, range 

and standard deviation were computed. Pre and 

postoperative hearing thresholds were compared using 

Wilcoxon matched-pairs signed rank test. 

 

 

 

 

RESULTS: 

Patient Demographics: A total of 118 individuals 

underwent myringoplasty utilizing the Kerr flap 

technique, with each case classified according to the age, 

gender distribution and the operated ear: 

Age Distribution: The age of the patients ranged from 

9 to 60 years, with the largest proportion (36%) falling in 

the 21–30-year age group, as shown in Figure 1. 

 

 

Figure 1: Age distribution of patients 

 

Gender Distribution: In the present study, 70.3% of 

the population were female, as depicted in Figure 2 

below. 

 

Figure 2: Gender distribution of patients 

 

Operated Ear: Distribution showed 52.54% of the total 

patients underwent Myringoplasty in their Left ear and 

the remaining in their Right ear as can be seen in Figure 

3.  
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Figure 3: Distribution of Laterality of Surgery 

 

No statistically significant difference was found while 

comparing the groups in age, gender and site of the 

disease. 

Preoperative and Postoperative Surgical 

Outcomes: 

Assessment of the hearing status was done using pure 

tone audiometry and AB gap was calculated before as 

well as after the surgery. The key findings regarding 

improvements are as follows: 

 

Graft Uptake: At the 6 months’ postoperative follow-

up, successful graft uptake was seen in 112 patients 

(94.91%) with Intact TM, whereas 6 patients (5.09%) 

had a residual perforation. 

 
Figure 4: Graft uptake after surgery. 

 

PTA Enhancements and AB gap: A marked 

improvement in PTA was observed postoperatively, as 

indicated in Figure 5 when compared to the preoperative 

values. A significant difference in both PTA and AB gap 

values before and after the surgery was observed as 

shown in the figures (p<0.0001). 

A strong relation between PTA values before and after 

surgery was observed (r=0.76, p<0.05) and a positive 

relation was also observed between pre and post AB gap 

(r=0.67, p<0.05). 

These strong distributions of data co-relations proved 

that the patients who already had major initial hearing 

loss demonstrated greater improvement after undergoing 

operation with the Kerr flap technique; thus, the Kerr 

flap method effectively enhanced the auditory 

restoration depending on the severity of the perforation. 

 

Figure 5: Distribution of Pre op and Post op PTA 

values of patients 

 

Figure 6: Distribution of Pre op and Post op AB gap 

values of patients 

 

AB Gap closure: The median closure of the AB gap 

was at 9.7 dB.  

 

Surgical Success and Complications: 

It is worth noting that postoperative complications arise 

very rarely, and in the present study, there was 1 infected 

case during the analyzed period, which was treated 
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conservatively. Residual perforation was noted in 5.09% 

of the population where one patient had performed 

forceful valsalva while blowing his nose. There were no 

occurrences of graft rejection or other significant adverse 

events documented. The technique is safe and reliable 

for TM repair based on the high success rate as well as 

the rarity of complications in TM repair, thus warranting 

its use, especially when dealing with anterior region 

perforations. There seems to be no significant lateral 

predilection of chronic TM perforations in the 

population. Thus, the present investigation supports the 

application of the Kerr flap technique in myringoplasty 

with expectations of excellent outcomes. New drastic 

improvements in PTA and AB gap values are indicative 

of the method's effectiveness in repairing related 

audiological dysfunction as well as the advantage of 

minimizing complications. These results support the use 

of the Kerr flap as a useful technique for treating TM 

perforations of anterior region that offers a stable fix 

point and the appropriate anterior segment tension for 

graft incorporation. 

 

DISCUSSION: 

This study was conducted to evaluate the performance of 

the Kerr flap in a tertiary care hospital, where we 

encounter a variety of complex cases that necessitate 

advanced surgical interventions. 

In regions like western Nepal, where healthcare 

resources may be limited and access to advanced 

surgical techniques can vary, it is crucial to identify 

reliable reconstructive options. The Kerr flap, known for 

its stability and favorable outcomes, was chosen for this 

study to provide a viable solution for TM reconstruction 

that can be performed effectively in our setting. 

This study confirms the success of the technique used in 

the case of myringoplasty, as demonstrated by improved 

auditory gains for TM perforations involving the anterior 

region. The technique has attracted low rates of 

complications, which is an added advantage in securing 

grafts for anterior region perforations. Interestingly, the 

utility of the Kerr flap, namely, was convenient in 

creating a stable fixation point and requisite tension to 

the anterior part of the graft—two potential drawbacks 

of anterior perforations were thereby resolved, namely, 

the graft's inability to adhere well enough and poor 

vascular support.
7,16

 

The results of this work show that the Kerr flap 

technique is effective in anterior region perforation and 

can provide a significant increase in the indicators of the 

PTA and effective closing of the AB gap. The ability to 

secure fixation and sufficient tension in the anterior 

segment translates into remarkable value in terms of 

graft stability, especially in anterior perforation scenarios 

where support is usually wanted.
9-11 

Additionally, in 

posterior perforations where stability is generally not a 

significant issue, the use of the Kerr flap method had 

favorable graft incorporation and auditory rehabilitation 

outcomes. Regarding the results of this study, the median 

AB gap closure of 9.7 dB supports earlier data and 

testifies to the efficiency of the Kerr flap in enhancing 

conductive hearing, thus making the Kerr flap a 

dependable tool to rehabilitate hearing consistently after 

surgery. 
8,12

 

The present technique of Kerr flap operation in 

comparison with standard underlay and overlay 

procedures in myringoplasty offers numerous 

advantages. Stated anterior perforations imply fewer 

guarantees of a stable graft, and, more often than not, the 

underlay does not hold up as much.
13

 Despite its 

suitability for the treatment of large perforations, the 

overlay technique can cause outcomes like the 

development of epithelial pearls and retained 

perforations.
14

 On the other hand, there is meticulous 

placement and tension of the Kerr flap to force the graft 

to set properly, and the overall graft incorporation is 

enhanced by a snapshot of the vascular checkup.
15,16

 The 

consistent positioning combined with the applicability of 

the technique for a wide range of perforations makes the 

Kerr flap a stable and versatile way to treat the ruptured 

tympanic membrane. 
17,18

 

 

From the literature on the Kerr flap technique, the 

current low rates of complications are in concordance 

with those indicated in this study. Six residual 

perforations were reported, one out of which was due to 

the patient blowing his nose and performing Valsalva 

forcefully. One minor infection was reported in the study 

who was treated conservatively without the requisite for 

any further surgical interventions. No complications of 

graft failure or other severe consequences were cited in 

any of the reported cases. This low complication rate 

supports the use of the Kerr flap for tympanic membrane 

repairs, particularly for large anterior perforations where 

stability of graft attachment is crucial.
16, 19

 

In the prospective study carried out in a tertiary care 

center in western part of Nepal, the Kerr flap technique 

demonstrated effective outcomes in repairing anterior 

tympanic membrane (TM) perforations, achieving a 

median AB gap closure of 9.7 dB with only one case of 

complication managed conservatively. When compared 

to other similar techniques, Li et al. (2018) employed 

anterosuperior anchoring with cyanoacrylate glue and 

the technique did not require the use of gelfoam packing 

in the middle ear while achieving satisfactory AB gap 

closure and a low rate of complications, which is in 

concordance with our findings. 
20 

On the other hand, 

Sakalli et al. (2017) have used another graft from the 

scutum to support anterosuperior perforations, which 

enhanced stability and reduced postoperative retraction. 
21

Although, they reached similar hearing improvement 
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and low complication incidence, our study of the Kerr 

flap technique revealed similar stability and comparable 

functional results without the need for additional 

adhesives or grafts. These findings present the Kerr flap 

as a simplified, effective alternative with minimal 

complications, especially valuable in the tertiary care 

setting where streamlined yet efficient surgical options 

are often needed. 

Our study reported a notably high graft uptake rate of 

94.9% in Kerr flap technique for myringoplasty and it 

surpassed earlier reported uptake rates. The conventional 

myringoplasty outcomes typically range between 70-

80% for graft uptake, showing the increased efficacy 

observed in our findngs.
22

 Moreover, previous research 

on myringoplasty reported an 83.1% graft uptake rate 

over one year in 219 patients, with an even higher rate of 

88.2% in patients with a normal opposite ear and a lower 

rate of 75% in patients with tubotympanic Chronic Otitis 

Media.
23 

In comparison, our findings suggest that the 

Kerr flap technique provides superior graft adherence, 

which may be particularly beneficial for patients 

potentially minimizing complications and increasing 

surgical success rates in diverse patient populations. 

 

We should also note certain limitations of the study. 

Despite these shortcomings, readers can regard the 

results of the present study as encouraging. The present 

study was conducted at a single center, and its subjects 

were followed up for a relatively short time, which made 

it impossible to determine how general the results were. 

Further studies ought to include multi-center and 

extended observation period studies to understand the 

specificity of the Kerr flap technique to specific TM 

perforation types in the long run. Further, in comparisons 

between the Kerr flap and other surgical techniques as 

overlay techniques, more light could be shed on the best 

approaches to managing different types of TM 

perforations.
12,24

 

 

CONCLUSION: 

It can be stated that the technique of the Kerr flap has a 

high stability (94.91%) of graft uptake as shown by this 

study having significant positive shifts in hearing 

outcomes regardless of the type of perforation. It can be 

utilized as a stiff and controllable procedure for 

myringoplasty, which at the same time provides a 

fixation point and needed tension to the anterior portion 

of the graft. 
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