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Abstract 
Introduction: Fat plug myringoplasty is an under-used technique to repair a small central tympanic 

membrane perforation. It is easy, quick and cost effective way with minimal morbidity. It can be done as an 

OPD procedure. The fat is readily available from ear lobe, abdomen and buttocks. Fat graft myringoplasty 

(FGM) is a noninvasive, but underused surgery for perforations of the tympanic membrane. It is also 

preferable for use in children. Fat tissue has been used as an autogenous material for different surgeries and 

is known to have a high capacity for resistance. Our study is conducted to evaluate the effectiveness of 

using fat plug in small central tympanic membrane perforation. 

Aim: To evaluate the effectiveness of using fat plug in small central tympanic membrane perforation. 

Materials and Methods: This study was conducted in the ENT department of Sree Mookambika Institute 

of Medical Sciences, Kulasekharam, Kanyakumari district in a time period from JUNE 2020 to November 

2020. 

The sample size was taken as 30 patients who had presented with complaints of ear discharge, and hearing 

loss, surgical procedure was done where a fat graft was inserted through the perforation for those patients 

who fulfilled the inclusion criteria. The study was conducted after obtaining the clearance from 

Institutional Human Ethical Committee. 

Study Design: Prospective descriptive study. 

Results and analysis: 30 patients were included in the study. Age range, 20 to 80 years with a tympanic 

perforation (size, up to one-quarter of the pars tensa). Out of which 24 % had graft failure due to variety of 

causes. Success rate was 76% in our study, where as the study conducted by Ringenberg et al. The success 

rate was 86.5%. Posterior perforations had an overall closure rate of 63%, and in anterior perforations, the 

overall closure rate was 36%. 

Conclusion: In conclusion it is simple, safe, quick, economical procedure done under local anesthesia with 

as success rate as temporalis fascia and minimal or no morbidity and complications. The failure rate in our 

study was 24% due to infection, detached fat graft and dehiscence due to undersized grafts. Posterior 

perforations had an overall closure rate of 63%, and in anterior perforations, the overall closure rate was 

36%. Pure tone audiometry was used to assess average AB gap pre- and post-operatively. Postoperatively 

there was an improvement in hearing compared to preoperative hearing. 

 

Keywords: Fat plug myringoplasty, tympanic membrane, minimal morbidity 

 

Introduction  

Myringoplasty is a well-known operation to all ENT surgeons. The first recorded attempt at 

myringoplasty was by Marcus Banzer in 1640. The first surgical closure using autograft (a full 

thickness free skin graft) was performed by Berthold in 1878 and he introduced the word 

‘Myringoplasty’. Wulstein and Zoellner popularised myringoplasty technique in 1951 and with 

improved optics and microsurgery it is still practiced in modern days. Various graft material has 

been used since this time are skin, amniotic membrane, mucous membrane, dura mater, cornea, 

periosteum, perichondrium, vein, adipose tissue and temporalis fascia. of these, temporalis 

fascia has become the most popular grafting material. 

In 1962 [3], Ringenberg successfully used adipose tissue - fat to repair a small tympanic 

membrane perforation. Mitchell et al., 1997 [12] used fat in 342 children to close small tympanic 

membrane perforation achieving 92% success rate. 

Fat plug myringoplasty is an under-used technique to repair a small central tympanic membrane 

perforation. It is easy, quick and cost effective way with minimal morbidity. 
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It can be done as an OPD procedure. The fat is readily available 
from ear lobe, abdomen and buttocks. Fat graft myringoplasty 
(FGM) is a noninvasive, but underused surgery for perforations 
of the tympanic membrane. It is also preferable for use in 
children. Fat tissue has been used as an autogenous material for 
different surgeries and is known to have a high capacity for 
resistance. 
Other authors confirmed the technique and it has been used with 
good closure results to the present day. However, FGM is still an 
underused procedure among otosurgeons, especially for large 
perforations, despite its success in repairing TM perforations. 
 
Aim of the study 
To evaluate the effectiveness of using fat plug in small central 
tympanic membrane perforation. 
 
Materials and Methods 
Study Place: Sree Mookambika Institute of Medical Sciences, 
Kulasekharam, Kanyakumari district 
 
Study Design: Prospective Descriptive Study 
 
Study Period: June 2020 to November 2020 
 
Inclusion criteria 
All the patients were included in the study after careful selection 
as follows.  
1. A small central perforation the size being no more than 25 

% of tympanic membrane by visual assessment. 
2. At least 6 months old perforation and dry for 6-8 weeks pre-

operatively. 
3. No hyperplastic mucosa of the middle ear and no discharge 

from the ear. 
4. Airbone gap less than 30 db 
 
Exclusion criteria  
1. A small central perforation of size more than 25% of 

tympanic membrane by visual assessment.  
2. Patients with major Eustachian tube dysfunction problems. 
3. Airbone gap more than 30 db 
 
Procedure 
Each patient underwent a careful preoperative otomicroscopic 
examination. The subjects were then assigned (according to the 
site of the perforation) to 1 of 4 groups: anterosuperior, 
anteroinferior, posterosuperior, or posteroinferior.  
The surgical procedure in each patient was performed. Atropine 
sulfate 0.5 mg and promethazine chlorhydrate 50 mg were 
administrated intramuscularly 30 minutes before surgery. The 

patient was then placed in the standard otosurgical position and 
was draped via sterile technique. The osteocartilaginous junction 
of the external ear canal was infiltrated with 2 mL of 2% 
lidocaine with 1:100 000 epinephrine. The edges of the 
perforation were excised with a sickle knife and a Rosen needle 
and were removed with a microforceps. After that surgical 
phase, the dimensions of the perforation were reevaluated. The 
skin of the posterior surface of the ear lobule was infiltrated with 
0.5 mL of the same solution without inducing swelling inside the 
fat tissue. A 5mm incision was performed, and a skinless fat 
graft that was 2 to 3 times larger than the perforation and that 
had been shaped like an hourglass for better stabilization was 
selected. The fat graft was inserted through the perforation and 
was covered with a small piece of absorbable gelatin sponge 
(Gelfoam). Neither packing nor dressing was used. After 
surgery, the patient was instructed to instill 3 drops of neomycin 
into the ear canal daily for 1 week and to take oral antibiotics, 
the selection of which was based on each patient’s sensitivity to 
specific allergens, for 6 days. All patients were discharged 
within 1 hour after surgery. The duration of surgery (the interval 
from the disinfection of the patient to the instillation of the 
postsurgically applied ear drops) was noted, and all patients 
were reexamined 1 week, 1 to 6 months, and 1 year after 
surgery. 
 
Results and Analysis  
Demographic details 
Thirty patients were included in the study. Age range, 20 to 80 
years with a tympanic perforation (size, up to one-quarter of the 
pars tensa) that resulted from any of a variety of causes (trauma, 
otitis media, prior tympanic surgery, grommet removal). 
 
Pathology 
Perforations of the tympanic membranes are caused by 
infections or trauma. Regeneration of intact tympanic membrane 
following either of the causes is common. The actual cause of 
the persistent perforation is not clearly understood. Duhlap and 
Schuknecht have noted that in permanent perforations, the outer 
squamous epithelium grows medially around the edge of the 
perforation to contact the inner mucosal layer. This acts as a 
limiting healing barrier on the middle connective tissue layer 
preventing closure in a small percentage of perforated ears. 
 

Table 1: Graft Failure 
 

distribution of graft failure 

Age in years No of patients Graft failure 

20-40 
 

10 
 

2 
 

41-60 
 

10 
 

2 
 

61-80 
 

10 
 

3 
 

 

 
 

Fig 1: Shows distribution graft failure no of patients and graft failure
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Table 2: Site of Closure 
 

Perforation site closure percentage 

anterosuperior 6 20 

anteroinferior 5 16 

posterosuperior 10 33 

posteroinferior 9 30 

 

 
 

Fig 2: Shows closure and percentage 

 
Table 3: PRE and Postop AB Gap on Pure Tone Audiogram 

 

hearing loss in dB Preop (%) Postop (%) 

<=10dB 5(16) 3(10) 

11 to 20dB 5(16) 4(13) 

21 to 20dB 10(33) 6(20) 

>30dB 10(33) 8(26) 

 

 
 

Fig 3: Shows preop(%) and postop(%) 
 

Discussion 

Ringenberg first described FM, with a success rate of 87% for 

small perforations. Since then, studies have shown success rates 

ranging from 76% to 92% in cases of small perforations. 

Deddens et al. had reported that size of TM perforation was a 

crucial factor. Perforations, in their series, were 5-30% of the 

drum surface, which was a good prognostic factor for an FM as 

compared to larger perforations for fat graft alone as was also 

observed by us. The fat graft can be harvested from the 

abdomen, buttock and ear lobule. The ear lobule fat harvesting is 

much simpler as it is done from the same sterile area of the 

surgical field prepared for the fat tympanoplasy and its scar is 

almost invisible. The fat of ear lobule is denser with big 

revascularization activity and acts as a good template for 

mucosal and epithelial growth. There is significant bulging 

postoperatively on the TM till the end of the 3rd month and after 

that it progressively disappears and gets converted into a smooth 

sclerotic area on the TM at the 5th month. This phenomenon 

was also observed by us in patients where graft uptake was 

there. There are two histological theories of fat grafts “The host 

cell replacement theory” of Neuhof and “The cell survival 

theory” of Peer. The host cell replacement theory states that all 

the original cells die and are totally replaced by new wondering 

adipocytes or by fibroblasts. The cell survival theory states that 

not all the original adipose cells die. Those fat cells which 

receive adequate blood supply survive whereas remaining 

degenerate, thus explaining loss of volume. The transplanted fat 

cells are not replaced by scar tissue, instead a connective tissue 

capsule outside the fat graft begins 3 weeks after transplantation, 

which becomes progressively thinner over the course of a year. 
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Fat tissue provides the basic requirement for the grafting of the 

TM with its own favorable characteristics. 

 
Authors No. of Patients Closure (%) 

Ringenberg 65 86.5 

Terry and colleagues 50 76 

Gross and colleagues 62 79.2 

Deddens and colleagues 28 89 

Kaddour 11 80 

Mitchell and colleagues 342 92 

Liew and colleagues 13 100 

Ayache and colleagues 45 91.1 

Hagemann and Hausler 44 91 

Ozgursoy and Yorulmaz 30 82.4 

Landsberg and colleagues 38 81.6 

Our study 30 76 

 

The failure rate in our study was 7% due to infection, detached 

fat graft and dehiscence due to undersized grafts. Fiorino and 

Barbieri described various causes of failure. Immediate failures 

due to technical difficulties such as anterior perforations, 

inadequate graft support, poor vascular supply or infection and 

delayed failures due to atrophic TM, infections or Eustachian 

tube dysfunction with change in the TM structure. Hegazy et al. 

described technical operative points during fat grafting that is, 

graft size in relation with the perforation, degree of lateral bulge 

in the fat plug and moistening of the lateral side of the graft are 

important factors for success in the fat grafting procedure. 

 

Summary 

Thirty patients were included in the study. Age range, 20 to 80 

years with a tympanic perforation (size, up to one-quarter of the 

pars tensa) that resulted from any of a variety of causes (trauma, 

otitis media, prior tympanic surgery, grommet removal). Patients 

coming to ENT opd are screened by questionnaire and direct 

history taking. Each patient underwent a careful preoperative 

otomicroscopic examination. The surgical procedure in each 

patient was performed. After surgery, the patient was instructed 

to instill 3 drops of neomycin into the ear canal daily for 1 week 

and to take oral antibiotics. All patients were discharged within 

1 hour after surgery. The duration of was noted, and all patients 

were reexamined 1 week, 1 to 6 months, and 1 year after 

surgery. 

 

Conclusion 

In conclusion it is simple, safe, quick, economical procedure 

done under local anesthesia with as success rate as temporalis 

fascia and minimal or no morbidity and complications. The 

failure rate in our study was 24% due to infection, detached fat 

graft and dehiscence due to undersized grafts. Posterior 

perforations had an overall closure rate of 63%, and in anterior 

perforations, the overall closure rate was 36%. Pure tone 

audiometry was used to assess average AB gap pre- and 

post-operatively. Postoperatively there was an improvement in 

hearing compared to preoperative hearing. 
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