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Abstract

Background: Fat graft myringoplasty has gained prominence as a minimally invasive alternative for repairing
small tympanic membrane perforations. Its simplicity, shorter operative time, and minimal donor site morbidity
make it especially suitable for outpatient or day-care procedures.

Objectives: To evaluate the clinical efficacy of fat graft myringoplasty in terms of graft uptake, hearing
improvement, and complication rates, and to compare outcomes between grafts harvested from the ear lobule
and abdominal fat.

Materials and Methods: A prospective cohort study was conducted at a tertiary care institute in India,
including 50 patients with small, dry central tympanic membrane perforations. Patients were grouped based on
donor site (ear lobule vs. abdominal fat) and site of perforation (anterior, posterior, and central). Pre- and post-
operative assessments included otoendoscopy and pure tone audiometry. Graft uptake and postoperative
outcomes were evaluated over a 6-month follow-up period.

Results: The overall graft uptake success rate was 92%, with slightly higher success observed in ear lobule fat
grafts. Central perforations demonstrated the highest closure rate. Mean hearing gain was approximately 2.8-3
dB. Operation times were significantly shorter for ear lobule grafts. Minor complications occurred in 4 cases
(8%), including residual perforation and infection.

Conclusion: Fat graft myringoplasty is a dependable, low-risk technique for the repair of small tympanic
membrane perforations. With high success rates, improved hearing outcomes, and reduced surgical morbidity, it
represents an ideal approach for selected patients, especially in outpatient and resource-constrained settings.
Keywords: Fat graft, Myringoplasty, Tympanic membrane perforation.
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Introduction

Tympanic membrane (TM) perforation is a dry central perforations [4]. It is often used in day-

frequently encountered otologic condition resulting
from chronic suppurative otitis media (CSOM),
trauma, or iatrogenic causes such as tympanostomy
tube insertion. These perforations often result in
conductive hearing loss and recurrent infections if
not appropriately treated [1]. Myringoplasty, which
involves surgical repair of the TM, is widely
practiced to re-establish the integrity of the
membrane, improve hearing, and reduce the risk of
middle ear infections [2].

Various graft materials have been employed in
myringoplasty, such as temporalis fascia, cartilage,
perichondrium, and fat [3]. Fat grafting, initially
described by Ringerberg in 1962, is now
recognized for its simplicity, minimal invasiveness,
and effectiveness, particularly in repairing small
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care settings due to shorter surgical duration and
faster recovery [5]. Fat can be harvested from
different donor sites such as the ear lobule or
abdominal wall. The ear lobule is commonly
preferred due to its ease of access and minimal
cosmetic implications [6].

In a prospective cohort study by Ganesh et al., fat
graft myringoplasty demonstrated a graft uptake
success rate of 95%, with excellent outcomes when
ear lobule fat was used [7]. Similarly, Patel et al.
reported an 80% success rate in a cohort of 25
patients, indicating fat grafting as a safe and
promising alternative to conventional techniques
[8]. Moreover, studies have highlighted that fat
grafts offer high vascularity and minimal donor site
morbidity. In particular, ear lobule fat is denser and
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more compact, which may promote better
integration and stability at the graft site [9]. The
technique is also associated with fewer
postoperative complications, reduced hospital
stays, and no external scarring when performed via
a transcanal approach [10].

Fat graft myringoplasty also avoids the morbidity
associated with temporalis fascia harvesting and
tympanoplasty, making it a cost-effective, patient-
friendly option in both pediatric and adult
populations [11].

Encouraging results across multiple centers further
validate its effectiveness, particularly for small
perforations [12].

This study aims to evaluate the outcome of fat
grafting in myringoplasty, comparing different
donor sites, surgical success rates, postoperative
complications, and its suitability as a day-care
procedure in a tertiary care setting in India.

Materials and Methods

A prospective cohort clinical study was conducted
in the Department of Otorhinolaryngology at a
tertiary care institute in India over a duration of 12
months.

A total of 50 patients presenting to the ENT
outpatient department with symptoms suggestive of
chronic suppurative otitis media (CSOM) and
central tympanic membrane (TM) perforation were
enrolled after fulfilling the eligibility criteria.

Inclusion Criteria

o Age group: 18 to 50 years

o Diagnosed with CSOM with small, dry central
perforation involving less than 25% of the pars
tensa

e Dry ear for a minimum period of 6 weeks

e Duration of perforation persisting for at least 6
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o Conductive hearing loss with air-bone gap <
30 dB as confirmed by pure tone audiometry

Exclusion Criteria

e Active ear discharge at the time of evaluation

e History of previous ear surgeries

e Presence of cholesteatoma, tympanosclerosis,
ossicular abnormalities, marginal perforations,
or pars flaccida retractions

o Associated sinusitis, allergic rhinitis, or any
uncontrolled systemic illness

Preoperative Assessment

Each patient underwent a comprehensive otologic
evaluation including:

1. Otoendoscopic  examination to  assess
perforation site, margin, shape, and middle ear
mucosal status

2. Classification of perforation as
posterior, or central

3. Pure tone audiometry to confirm the type and
degree of hearing loss

4. High-resolution CT scan of temporal bone to
rule out coexisting middle ear or mastoid
pathology

anterior,

5. Diagnostic nasal endoscopy to exclude
concurrent rhinosinusitis
6. Routine hematological and serological

investigations (Hb%, TLC, DLC, BT, CT,
HIV, HBsAg) for surgical clearance

Study Grouping
Patients were categorized based on:
1. Site of perforation:

e Group A: Anterior
e Group B: Posterior
e Group C: Central

2. Donor site of fat graft:

months
o Intact ossicular chain and normal middle ear * GroupL Ear lobu.Ie
mucosa e  Group II: Abdominal fat
Donor Site vs Perforation Site Anterior Posterior Central
Ear lobule fat 1A 1B 1C
Abdominal fat 11A 1IB 1IC

Surgical Procedure

All patients who provided written informed consent
underwent fat graft myringoplasty under local
anesthesia. Fat grafts were harvested either from
the ear lobule or abdominal wall based on clinical
suitability. Standard sterile technique was followed,
and prophylactic oral antibiotics were administered
preoperatively. The harvested fat was fashioned
and placed using a transcanal approach under
otoendoscopic visualization.

Postoperative Management
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Patients were discharged on the same day. A 6-day
course of oral antibiotics and antihistamines was
prescribed. Ear precautions and post-operative
instructions were emphasized.

Follow-up Protocol
Patients were followed regularly for 6 months:

e Weekly in the first month
e Biweekly in the second month
e Monthly thereafter

Outcome Measures
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Postoperative outcomes were evaluated based on:

1. Graft uptake as confirmed by otoendoscopic
examination at the 8th postoperative week

2. Hearing improvement assessed via pure tone
audiometry at 8 weeks

3. Duration of surgery and intraoperative time
comparisons

4. Occurrence of postoperative complications
such as graft rejection, infection, or residual
perforation

Ethical Approval: The study was conducted
following the ethical principles outlined in the
Declaration of Helsinki. Prior approval was
obtained from the Institutional Ethics Committee of
the tertiary care institute. Informed written consent
was secured from all participants after explaining
the nature, purpose, and potential risks of the
procedure in their local language.

Results

Table 1 shows the age and sex-wise distribution of
the 50 patients included in the study. The majority
of patients (n = 21, 42%) belonged to the 26-35
years age group, followed by 16 patients (32%) in
the 3650 years age range. The youngest age group
(15-25 years) accounted for 13 cases (26%). There
was a slight male predominance overall, with 29
males (58%) and 21 females (42%).

Table 2 presents the distribution of the etiology
behind tympanic membrane perforation across
different age groups. Infection emerged as the
leading cause with 23 cases (46%), followed by
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post-traumatic causes in 16 cases (32%) and
perforations  following tympanostomy  tube
insertion in 4 cases (8%). The 26-35 years group
showed the highest number of infection-related
perforations (n = 10), while trauma-related causes
were more prevalent in the older age groups.

Table 3 illustrates the anatomical site of perforation
across different age brackets. Central perforations
were the most frequently encountered overall,
accounting for 23 cases (46%), followed by
posterior perforations in 18 patients (36%) and
anterior in 9 patients (18%). The central site was
consistently predominant across all age groups,
especially in the 36-50 years group, where it
occurred in 8 out of 16 cases (50%).

Table 4 summarizes the correlation between fat
donor site and the success of graft uptake. Of the
46 successful cases, 32 (69.6%) were from the ear
lobule fat group and 14 (30.4%) from the
abdominal fat group. Failed graft uptake occurred
equally in both donor site categories, with 2 failed
cases each, resulting in an overall success rate of
92% (46 out of 50).

Table 5 compares the mean operation times based
on donor site. The mean total operation time for ear
lobule fat cases was 35.60 = 4.21 minutes, while
for abdominal fat it was significantly higher at
47.85 + 3.87 minutes. Similarly, the mean surgical
operation time was shorter for ear lobule fat (18.20
+ 2.45 minutes) compared to abdominal fat (27.50
+ 3.10 minutes), indicating a greater time efficiency
when using ear lobule fat for grafting.

Table 1: Age and Sex-wise Distribution of Cases (n = 50)

Age Group (years) Male Female Total
15-25 9 4 13
2635 13 8 21
36 -50 7 9 16
Total 29 21 50

Table 2: Distribution of Aetiology of Tympanic Membrane Perforation by Age Group

Age Group (years) | Infection Post Trauma Post Tympanostomy Tube Insertion
15-25 7 3 3
26 -35 10 7 0
36 —50 6 6 1
Total 23 16 4

Table 3: Distribution of Tympanic Membrane Perforation Site According to Age Group

Age Group (years) Anterior Posterior Central
15-25 4 3 6

26 -35 3 9 9

36 -50 2 6 8

Total 9 18 23
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Table 4: Distribution of Graft Uptake Based on Donor Site

Donor Site Successful Uptake Failed Cases
Ear Lobule Fat 32 2
Abdominal Fat 14 2
Total 46 4

Table 5: Comparison of Mean Total and Surgical Operation Time According to Donor Site

Donor Site Mean Total Operation Time (+ SD) Mean Surgical Operation Time (= SD)
Ear Lobule Fat 35.60 £4.21 18.20 £2.45

Abdominal Fat 47.85+3.87 27.50+3.10

Discussion a day-care procedure due to its brief surgical span

Fat graft myringoplasty has emerged as a
minimally invasive and effective surgical technique
for repairing small dry central perforations of the
tympanic membrane (TM), especially in settings
with limited resources. This study aimed to assess
its efficacy, graft uptake success, and the influence
of different donor sites and perforation locations on
surgical outcomes in a cohort of 50 patients.

The overall success rate of graft uptake in the
present study was 92%, comparable to earlier
findings by Ganesh et al., who reported a 95%
closure rate using fat harvested from the ear lobule
[7]. Similarly, Patel et al. documented an 80%
success rate, reinforcing the viability of fat as a
graft material [8]. In our series, both ear lobule and
abdominal fat grafts demonstrated similar uptake
rates, with only a slightly higher success observed
in the ear lobule group, aligning with earlier reports
that describe both as effective grafting options with
minimal donor site morbidity [7,8].

The site of perforation played a role in surgical
outcome. Central perforations, which were the most
common in our study (46%), also had the highest
uptake success. This observation aligns with the
literature stating that central perforations provide
better visibility and easier surgical access,
increasing the probability of graft retention [5,10].
Conversely, anterior perforations tend to pose
challenges due to limited exposure and anatomical
barriers, which can hinder margin refreshing and
graft placement [6].

Fat harvested from the ear lobule demonstrated
advantages such as quicker access, shared surgical
field, and reduced need for separate draping and
postoperative wound care. However, abdominal fat
was preferred in patients with insufficient lobular
volume or prior ear piercings—observations
consistent with those made by Bertoli et al. [5] and
Kwong et al. [9].

The operation time was significantly lower in
patients who underwent ear lobule grafting, both in
terms of total and surgical duration. This mirrors
findings by Fiorino et al., who emphasized the
feasibility of performing fat graft myringoplasty as
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and reduced morbidity [11].

One important consideration discussed in recent
literature is the biological integration of fat grafts.
Fat exhibits notable revascularization activity
within weeks after grafting, leading to a firm,
smooth integration with the tympanic membrane
[7]. However, Nishimura et al. cautioned about
potential long-term resorption of fat, advocating for
oversizing the graft to ensure sustained structural
support during epithelialization [13].

In terms of hearing outcomes, patients in our study
showed a mean postoperative gain of
approximately 2.8-3 dB, consistent with prior
research, such as Caye-Thomasen et al., who
reported an average hearing improvement of 8.6 dB
[7]. While the gain may vary depending on
preoperative hearing levels and middle ear status,
our results validate fat grafting as a beneficial
technique for restoring conductive hearing loss.
Brown et al. also reported a similar improvement in
postoperative air conduction levels in a study
comparing fat grafts and fascia [16].

Complication rates were minimal. Two patients
developed residual perforation, and another
experienced graft failure due to presumed poor
adherence and postoperative infection. These
outcomes are in line with other series reporting
failure rates between 5-20% depending on surgical
technique and  patient compliance  with
postoperative care [9,14].

This study adds to the growing body of literature
supporting fat graft myringoplasty as a safe,
efficient, and cosmetically favorable technique for
the closure of small TM perforations. It is
particularly valuable in outpatient settings and for
patients desiring faster recovery without the
morbidity of temporalis fascia harvesting [2,15].

Future directions should include randomized
controlled trials comparing fat grafts to cartilage or
fascia in various perforation sizes, as well as long-
term follow-up studies evaluating graft stability and
audiometric performance over time.

International Journal of Current Pharmaceutical Review and Research

1383




International Journal of Current Pharmaceutical Review and Research

Conclusion

This prospective cohort study demonstrates that fat
graft myringoplasty is a safe, effective, and
minimally invasive surgical technique for repairing
small dry central tympanic membrane perforations.
With a high overall success rate of 92% and a
favorable postoperative hearing gain, the procedure
proves to be both functionally and cosmetically
advantageous. Among the donor sites evaluated,
ear lobule fat offered slightly superior outcomes in
terms of surgical ease, shorter operative times, and
comparable graft uptake success to abdominal fat.
The central site of perforation was most commonly
associated with successful graft integration,
reinforcing the importance of perforation location
in surgical planning.

Given its simplicity, minimal morbidity, and
feasibility as a day-care procedure, fat graft
myringoplasty represents a valuable alternative to
traditional tympanoplasty techniques, especially in
resource-limited and outpatient settings. Future
randomized studies with larger cohorts and longer
follow-up periods are recommended to validate
these findings and to assess long-term graft
integrity and hearing outcomes.
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