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Prospective Comparison of Hearing Outcomes Using Three Grafts in Type 1
Tympanoplasty: Temporalis Fascia, Fascia Lata, and Tragal Perichondrium

Shukla Anuja Bharatkumar’, Sudhakar Vadiya, Sumeer Verma

Background: Type 1 tympanoplasty is the standard treatment for chronic suppurative otitis media
(CSOM) with conductive hearing loss. Graft material choice plays a critical role in surgical outcomes,
yet comparative data are limited.

Objective: To compare hearing improvement and graft uptake rates using temporalis fascia, fascia lata,
and tragal perichondrium in Type 1 tympanoplasty.

Methods: A prospective study was conducted on 105 CSOM (tubotympanic type) patients undergoing
Type 1 tympanoplasty at R.D. Gardi Medical College, Ujjain, from August 2023 to February 2025.
Patients were randomly assigned to three graft groups (n=35 each). Outcomes assessed at 3 months
included graft uptake and hearing improvement via pure-tone audiometry and air-bone gap closure.
Results: Graft uptake was successful in 91.4% of patients. Temporalis fascia showed the highest uptake
(94.3%), followed by fascia lata (91.4%) and tragal perichondrium (88.6%). Fascia lata demonstrated the
greatest hearing gain (mean PTA improvement: 18.72 + 10.01 dB), followed by tragal perichondrium
(19.58 + 4.17 dB) and temporalis fascia (15.80 + 5.49 dB). All groups showed statistically significant
hearing improvement (p <0.001) with minimal complications.

Conclusion: All grafts are safe and effective for Type 1 tympanoplasty. Temporalis fascia ensures better
graft uptake, while fascia lata offers superior hearing outcomes, especially when mastoidectomy is

performed. Graft choice should be tailored to individual cases.
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Introduction

Chronic suppurative otitis media (CSOM) represents
a significant global health burden, characterized by
persistent inflammation of the middle ear and mastoid
cavity, resulting in recurrent otorrhea through a
perforated tympanic membrane for more than three
months.? The condition affects approximately 65 to
330 million people worldwide, with higher prevalence
in developing countries, and can lead to significant
morbidity, including hearing loss, social isolation, and
reduced quality of life.** The pathophysiology of CSOM
involves complex interactions between bacterial biofilms,
inflammatory mediators, and anatomical factors,
ultimately resulting in progressive destruction of middle
ear structures and conductive hearing loss.’
Tympanoplasty, first described by Wullstein in 1956,
remains the definitive surgical treatment for CSOM
with the primary goals of achieving a dry ear, restoring
tympanic membrane integrity, and improving hearing
function.® Type 1 tympanoplasty, specifically designed
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for patients with intact ossicular chain, focuses on
reconstruction of the tympanic membrane using various
graft materials.” The procedure has evolved significantly
since its inception, with numerous modifications in
surgical technique, graft materials, and patient selection
criteria contributing to improved outcomes.®

The selection of appropriate graft material represents
a critical decision in tympanoplasty surgery, as it directly
influences both anatomical and functional outcomes.
Historically, temporalis fascia has been considered the
gold standard graft material due to its accessibility,
adequate size, and favorable healing characteristics.’
However, alternative materials such as fascia lata
and tragal perichondrium have gained popularity,
each offering distinct advantages in specific clinical
scenarios.'*!!

Temporalis fascia, harvested from the temporalis
muscle, provides excellent biocompatibility and has
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been extensively studied with consistently good
results. The material’s fibrous structure promotes rapid
vascularization and integration with surrounding
tissues, making it particularly suitable for larger
perforations. Fascia lata, obtained from the thigh, offers
similar characteristics but with potentially greater
thickness and strength, which may be advantageous in
cases with extensive disease or revision surgery.'? Tragal
perichondrium, harvested from the tragal cartilage,
provides a composite graft with both fibrous and
cartilaginous components, potentially offering enhanced
structural support and reduced risk of retraction.'

Despite decades of clinical experience with these
materials, comparative studies examining their relative
effectiveness in Type 1 tympanoplasty remain limited.
Most existing literature consists of retrospective case
series or small prospective studies focusing on individual
graft materials rather than direct comparisons.*!
Furthermore, the majority of studies have focused
primarily on anatomical outcomes, with limited emphasis
on functional hearing improvement, which represents the
ultimate goal of surgical intervention from the patient’s
perspective.

The current study addresses this knowledge gap by
conducting a comprehensive prospective comparison
of the three most commonly used graft materials in
Type 1 tympanoplasty. By examining both anatomical
and functional outcomes in a standardized patient
population, this research aims to provide evidence-based
guidance for surgical decision-making and optimize
patient outcomes in the management of CSOM.

Materials and Methods

Study Design and Setting

This prospective observational comparative study was
conducted in the Department of Otorhinolaryngology
at C.R. Gardi Hospital, Ujjain, affiliated with R.D. Gardi
Medical College, Madhya Pradesh, India. The study
was approved by the Institutional Ethics Committee
and conducted in accordance with the Declaration of
Helsinki. All participants provided written informed
consent before enrolment.

Study Population and Sampling

The study was conducted over 18 months (August
2023 to February 2025) with an additional 3 months for
data analysis. Patients with CSOM tubotympanic type
presenting to the ENT outpatient department were
screened for eligibility. Sample size calculation was based

on the difference in proportion of patients achieving air-
bone gap closure to <10 dB, with 85% expected success
in group 1 and 55% in group 2, using 95% confidence
interval and 80% power. This yielded a minimum
required sample size of 35 patients per group.

Inclusion and Exclusion Criteria

Inclusion Criteria

¢ Patients aged 10 to 70 years of both genders

* Diagnosed CSOM tubotympanic type with intact
ossicular chain

e Suitable candidates for Type 1 tympanoplasty

* Conductive hearing loss confirmed by audiometry

* Exclusion Criteria:

e Patients below 10 years or above 70 years

® Acute suppurative otitis media

* (CSOM with sensorineural hearing loss

¢ (CSOM with atticoantral disease

e Immunocompromised patients with opportunistic
infections (HbsAg, HIV, Syphilis)

Randomization and Intervention

Patients were randomized into three groups (n=35 each)
using a surgical team-based allocation system. Group 1
received temporalis fascia grafts, Group 2 received fascia
lata grafts, and Group 3 received tragal perichondrium
grafts. Each surgical team specialized in its assigned graft
material to ensure technical consistency.

All patients underwent comprehensive preoperative
evaluation, including otological examination, pure tone
audiometry, and necessary laboratory investigations.
Type 1 tympanoplasty was performed using standard
microsurgical techniques, with cortical mastoidectomy
added when indicated based on disease extent and
surgical findings.

Outcome Measures

¢ Primary Outcomes

* Graft uptake success rate - defined as intact graft
at 3 months post-operatively, assessed by clinical
examination and oto-endoscopy

* Hearing improvement - measured by pure tone
audiometry (PTA) and air-bone gap (ABG) closure
at 3 months

Secondary Outcomes

¢ Residual tympanic membrane perforation rate
* Neo-tympanum retraction or reperforation

¢ Disease recurrence rate

® Post-operative complications
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Table 1: Age distribution of the cases

Table 3: Pre-operative pure tone average (PTA)

Age groups No. of patients (n) % Preop PTA (db) No. of patient (n) Y%
<=20 years 12 114 0-10 0 0.0
21-30 years 37 35.2 11-20 0 0.0
3140 years 34 32.4 21-30 4 11.4
41-50 years 12 11.4 3140 16 45.7
>50 years 10 9.5 41-50 8 22.9
Total 105 100.0 51-60 5 14.3
61-70 1 29
Table 2: Presenting complaints of the patients 70 1 29
Complaints No. of patients (n) % Total 105 100.0
Otorrhoea 105 100.0%
Reduced Hearing 23 21.9%
Otalgia 8 7.6% 60 dB loss. The preoperative air-bone gap distribution
Itching in affected ear 1 1.0% showed 1% with <10 dB, 21.9% with 11 to 20 dB, 45.7%
Vertigo . 1.0% with 21 to 30 dB, 27.6% with 31 to 40 dB, and 3.8% with
41 to 50 dB gaps.
Tinnitus 2 1.9%
Others 0 0.0% Surgical Outcomes
Graft Uptake Success
Statistical Analysis Overall graft uptake success was achieved in 96 of 105

Data were compiled using Microsoft Excel and analysed
using IBM SPSS version 21.0. Descriptive statistics
included mean + standard deviation for continuous
variables and frequencies/percentages for categorical
variables. Paired t-tests were used for comparison of
numerical variables within pre- and post-operative
groups. Wilcoxon signed-rank test was employed for
paired non-parametric samples, and Mann-Whitney
U test for between-group comparisons. Statistical
significance was set at p <0.05.

Results

Demographic Characteristics

A total of 105 patients were enrolled in the study, with
35 patients in each group. The age distribution showed
predominance in the 21-40 years age group, with females
comprising 59% of the study population. The mean age
was 32.4 years (range: 10-70 years). Otorrhea was the
most common presenting symptom (89.5%), followed by
hearing loss (76.2%), otalgia (34.3%), tinnitus (23.8%), and
vertigo (12.4%).

Preoperative Audiological Assessment

Preoperative pure tone audiometry revealed that no
patients had normal hearing (0—20 dB), with 11.4% having
21 to 30 dB hearing loss, 45.7% having 31 to 40 dB loss,
22.9% having 41 to 50 dB loss, and 14.3% having 51 to

patients (91.4%), with residual perforation observed in 9
patients (8.6%). The success rates by graft material were:
* Temporalis fascia

33/35 (94.3%) success, 2/35 (5.7%) residual perforation

* Fascia lata
32/35 (91.4%) success, 3/35 (8.6%) residual perforation

* Tragal perichondrium

® 31/35 (88.6%) success, 4/35 (11.4%) residual perforation

¢ The difference in success rates between groups was
not statistically significant (p >0.05).

Hearing improvement

All three graft materials demonstrated statistically
significant hearing improvement (p<0.001). The mean
hearing improvement varied based on surgical approach:

Table 4: Pre operative Air Bone Gap (ABG)

Preop ABG (db) No. of patient (n) Yo
<=10 1 1.0
11-20 23 219
21-30 48 45.7
31-40 29 27.6
41-50 4 3.8
Total 105 100.0
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Table 5: Graft uptake with post- operative oto-endoscopic findings in various graft materials (after 3 months)
Type of graft material
Graft uptake ype of 874 p-value
Temporalis fascia Fascia lata Tragal perichondrium
Graft in-situ 33 94.3% 32 91.4% 31 88.6% 0.624
Residual perforation 2 5.7% 3 8.6% 4 11.4%

Type 1 Tympanoplasty Alone

Temporalis fascia

PTA improvement 12.85 + 8.52 dB, ABG improvement
11.85 + 8.98 dB

Fascia lata
PTA improvement 15.20 + 590 dB, ABG improvement
13.45+5.87 dB

Tragal perichondrium

PTA improvement 14.54 + 719 dB, ABG improvement
13.40 +5.35 dB

Type 1 tympanoplasty with cortical mastoidectomy

Temporalis fascia

PTA improvement 15.80 + 549 dB, ABG improvement
13.70 + 6.66 dB

Fascia lata

PTA improvement 18.72 + 10.01 dB, ABG improvement
18.32 +717 dB

Tragal perichondrium

PTA improvement 19.58 + 4.17 dB, ABG improvement
15.10 £ 5.66 dB

Fascia lata demonstrated superior hearing improvement,
particularly when combined with cortical mastoidectomy.

Post-operative Air-Bone Gap Closure

At 3 months post-operatively, successful ABG closure (<20
dB) was achieved in

o Temporalis fascia

60% of patients

e Fascia lata
77.1% of patients

e Tragal perichondrium

65.7% of patients

The majority of patients achieved post-operative PTA in
the 21 to 30 dB range across all groups (temporalis fascia:
62.9%, fascia lata: 65.7%, tragal perichondrium: 60.0%).

Complications

Post-operative complications were minimal and similar
across all groups:

Discharge

* Temporalis fascia: 2/35 (5.7%)

e TFascia lata: 2/35 (5.7%)

¢ Tragal perichondrium: 3/35 (8.6%)
e Granulation tissue formation:

* Temporalis fascia: 1/35 (2.8%)

e TFascia lata: 2/35 (5.7%)

* Tragal perichondrium: 2/35 (5.7%)

Table 6: Mean pre, post-operative PTA and PTA improvement in decibel (db) with respect to graft used and type of surgery

performed
Mean SD Preop PTA (dB) Postop PTA (dB) PTA improvement (dB)
Mean SD Mean SD
Type I tympanoplasty  Type Temporalis fascia 37.92 9.63 25.08 6.01 12.85 8.52
ofgraft = pascialata 4255 1078 2735 694 1520 590
material
Tragal perichondrium 40.33 9.59 25.79 6.15 14.54 7.19
Type I tympanoplasty  Type Temporalis fascia 45.58 1426 29.79 1154  15.80 5.49
with cortical ofgraft = pascia lata 4970 1560 3098 965 1872 1001
mastoidectomy material
Tragal perichondrium 51.63 7.18 32.05 9.55 19.58 417
p-value 0.000 0.000 0.000
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Table 7: Mean pre and post-operative ABG and ABG improvement in decibel (db) with respect to graft used and type of surgery

performed
Mean SD Preop ABG (dB) Postop ABG (dB) ABG Improvement (dB)
Mean SD Mean SD

Type I Type of graft ~ Temporalis fascia 23.43 10.38 11.58 6.33 11.85 8.98
tympanoplasty  material Fascia lata 27.65  7.16 1420 366 1345 587

Tragal perichondrium 26.01 5.67 12.61 3.75 13.40 5.35
Typel Type of graft  Temporalis fascia 28.05 7.54 14.36 7.04 13.70 6.66
tympanoplasty  material Fascia lata 3303 647 1471 456 1832  7.17
with cortical
mastoidectomy Tragal perichondrium 34.98 7.95 19.88 7.77 15.10 5.66
p-value 0.000 0.000 0.000

e Wound dehiscence

Occurred only in the fascia lata group (1/35, 2.8%)

e Perichondritis

Occurred only in the tragal perichondrium group (1/35,
2.8%)

* Facial palsy

* No cases reported in any group

® The overall complication rate was low and statistically
non-significant between groups (p >0.05).

Discussion

Principal Findings

This prospective comparative study of 105 patients
undergoing Type 1 tympanoplasty demonstrates that
all three graft materials - temporalis fascia, fascia lata,
and tragal perichondrium - provide effective and safe
treatment options for CSOM. While temporalis fascia
achieved the highest graft uptake rate (94.3%), fascia lata
demonstrated superior functional hearing improvement,
particularly when combined with cortical mastoidectomy.
The study’s findings contribute valuable evidence to the
ongoing debate regarding optimal graft material selection
in tympanoplasty surgery.

Graft Material Performance

The superior graft uptake rate with temporalis fascia
supports its long-standing status as the preferred material
in tympanoplasty. Its optimal thickness, rich vascularity,
and biocompatibility contribute to consistent anatomical
success.' reflected in the 94.3% uptake rate observed in
this study—comparable to reported outcomes of 85-95%
in previous literature.!”

Fascia lata, while demonstrating a marginally lower
uptake rate (91.4%), offered the most significant hearing

improvement, particularly in patients undergoing
mastoidectomy.'® Its greater thickness and tensile
strength likely enhance graft stability and resistance to
retraction, making it advantageous in cases involving
larger perforations or prior surgical interventions.

Tragal perichondrium showed moderate results
in both graft uptake and hearing gain. Its structural
composition, integrating fibrous and cartilaginous layers,
may offer mechanical support and reduce the likelihood
of graft retraction. However, the slightly elevated residual
perforation rate (11.4%) may indicate handling complexity
or individual variations in post-operative healing.”

Functional Hearing Outcomes

The significant hearing improvement observed across
all groups (p <0.001) confirms the effectiveness of
Type 1 tympanoplasty in restoring auditory function.
The superior hearing gains achieved with fascia lata,
particularly when combined with cortical mastoidectomy
(18.72 £ 10.01 dB PTA improvement), suggest that this
material may be particularly beneficial in cases with
extensive disease or mastoid involvement.

The enhanced outcomes with mastoidectomy reflect
the importance of addressing concurrent mastoid
pathology in achieving optimal functional results. The
combination of Type 1 tympanoplasty with cortical
mastoidectomy effectively addresses both tympanic
membrane perforation and mastoid disease, resulting
in improved hearing outcomes and reduced risk of

recurrence.zo

Clinical Implications

The study’s findings have several important clinical
implications for surgical decision-making in
tympanoplasty:
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Individualized Graft Selection

The choice of graft material should be tailored to patient-
specific factors, including perforation size, disease extent,
and functional expectations. Temporalis fascia remains
optimal for standard cases prioritizing high anatomical
success rates.

Complex Cases

Fascia lata may be preferred in complex cases requiring
mastoidectomy, revision surgery, or cases with extensive
disease, where superior functional outcomes are
prioritized.

Composite Grafts

Tragal perichondrium offers a viable alternative,
particularly in cases where structural support is needed
to prevent retraction, although technical expertise in
handling composite grafts is required.

Combined Procedures

The study reinforces the importance of addressing
concurrent mastoid pathology through combined
tympanoplasty and mastoidectomy to optimize
functional outcomes.

Comparison with Literature

Our findings are consistent with several recent studies
comparing different graft materials in tympanoplasty.
Patil et al. (2014) reported similar success rates for
temporalis fascia and tragal perichondrium, with
temporalis fascia showing marginally superior
outcomes.?! Landge et al. (2019) found comparable results
between temporalis fascia, tragal cartilage, and fascia lata,
with slight advantages for temporalis fascia in anatomical
outcomes.??
The superior hearing improvement with fascia lata
observed in our study aligns with findings from Abdel
Fattah et al. (2020), who reported better audiological
outcomes with fascia lata compared to temporalis fascia,
particularly in cases with larger perforations.”> The
enhanced outcomes with mastoidectomy are consistent
with multiple studies demonstrating improved results
when addressing concurrent mastoid pathology.*

Limitations

Several limitations of this study warrant consideration:

Sample Size

The relatively small sample size (n=35 per group) may
limit the statistical power to detect smaller differences
between groups.

Follow-up Duration

The 3-month follow-up period, while adequate for
assessing immediate outcomes, may not capture long-
term complications or late failures.

Surgeon Variables

Although surgical teams were specialized for each graft
material, inter-surgeon variability in technique and
experience may have influenced outcomes.

Patient Selection

The study population was drawn from a single tertiary
care center, potentially limiting generalizability to other
populations or healthcare settings.

Subjective Outcomes

The study focused primarily on objective measures and
did not assess patient-reported outcomes or quality of
life measures.

Future Directions

Future research should address several areas to advance
our understanding of optimal graft material selection:

Long-term Follow-up

Studies with extended follow-up periods (=1 year) are
needed to assess the durability of different graft materials
and long-term functional outcomes.

Larger Sample Sizes

Multicenter studies with larger sample sizes would
provide greater statistical power and improved
generalizability.

Quality of Life Assessment

Incorporation of patient-reported outcome measures
would provide valuable insight into the impact of
different graft materials on quality of life and patient
satisfaction.

Economic Analysis

Cost-effectiveness studies comparing different graft
materials would inform healthcare policy and resource
allocation decisions.

Nowvel Materials

Investigation of newer graft materials, including allografts
and synthetic materials, may provide additional options
for challenging cases.

Conclusion

This prospective comparative study demonstrates that
temporalis fascia, fascia lata, and tragal perichondrium



Graft Comparison In Type 1 Tympanoplasty 39

are all effective and safe options for Type 1 tympanoplasty
in patients with CSOM. While temporalis fascia offers
the highest anatomical success rate (94.3%), fascia lata
provides superior functional hearing improvement,
particularly in complex cases requiring mastoidectomy.
The choice of graft material should be individualized
based on patient-specific factors, disease complexity, and
surgical objectives.

For standard cases prioritizing high anatomical
success rates, temporalis fascia remains the preferred
choice. However, in complex cases with extensive disease
or when maximum functional improvement is desired,
fascia lata may offer advantages. Tragal perichondrium
provides a viable alternative, particularly when structural
support is needed to prevent retraction.

The study reinforces the importance of addressing
concurrent mastoid pathology through combined
procedures to optimize functional outcomes. All three
graft materials demonstrated low complication rates
and significant hearing improvement, confirming the
effectiveness of Type 1 tympanoplasty in restoring both
anatomical and functional integrity of the middle ear.

Future research should focus on long-term outcomes,
larger multicenter studies, and patient-reported outcome
measures to further refine our understanding of optimal
graft material selection in tympanoplasty surgery.

Ethical Approval

Ethical approval was taken from the institutional ethical
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References

1. Goycoolea MV, Hueb MM, Ruah C. Otitis media: the pathogenesis
approach. Definitions and terminology. Otolaryngol Clin North
Am. 1991;24(4):757-61.

2. Bhutta MF, Leach AJ, Brennan-Jones CG. Chronic suppurative
otitis media. Lancet. 2024;403(10433):2339-48. doi:10.1016/S0140-
6736(24)00568-7

3. Mittal R, Lisi CV, Gerring R, Mittal ], Mathee K, Narasimhan G, et
al. Current concepts in the pathogenesis and treatment of chronic
suppurative otitis media. ] Med Microbiol. 2015;64(10):1103-16.
doi:10.1099/jmm.0.000155

4. Morris P. Chronic suppurative otitis media. BM]J Clin Evid.
2012;2012:0507.

5. Lee MR, Pawlowski KS, Luong A, Furze AD, Roland PS. Biofilm
presence in humans with chronic suppurative otitis media.
Otolaryngol Head Neck Surg. 2009;141(5):567-71. doi:10.1016/j.
otohns.2009.08.021

6.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Waullstein H. Theory and practice of tympanoplasty. Laryngoscope.
1956;66(11):1076-93.

House WFE. Myringoplasty. Arch Otolaryngol. 1960;71(4):399-404.
Sarkar S. A review on the history of tympanoplasty. Indian
J Otolaryngol Head Neck Surg. 2013;65(4):455-60. doi:10.1007/
s12070-011-0433-8

Patterson ME, Lockwood RW, Sheehy JL. Temporalis fascia in
tympanic membrane grafting: tissue culture and animal studies.
Arch Otolaryngol. 1967;85(3):287-91.

Wahid FI, Nagra SR. Tympanoplasty type-I using tragal
perichondrium graft: our experience. Pak ] Med Sci. 2019;35(4):1076-
80. doi:10.12669/pjms.35.4.1081

Abdel Fattah AA, Elasy AHR, Hoseini AH, Abdel Hafez TAR.
Comparative study between fascia lata and temporalis fascia
in myringoplasty. Egypt ] Otolaryngol. 2020;36:48. doi:10.1186/
543163-020-00096-4

Mudry A. Fasciatemporalisas tympanicgraft:aSwedishand German
story. Surg Innov. 2022;29(3):295-8. doi:10.1177/15533506211056789
Maheshwari A, Panigrahi R, Mahajan S. Comparison of temporalis
fascia with tragal cartilage-perichondrium (composite graft)
as a grafting material in type I tympanoplasty: a prospective
randomized study. Int J Sci Study. 2015;3(4):1-6.

Patil K, Baisakhiya N, Deshmukh P. Evaluation of different graft
material in type 1 tympanoplasty. Indian ] Otol. 2014;20(3):106-10.
IndorewalaS, Adedeji TO, Indorewala A, Nemade G. Tympanoplasty
outcomes: a review of 789 cases. Iran ] Otorhinolaryngol.
2015;27(79):101-8.

Glasscock ME, Jackson CG, Nissen AJ, Schwaber MK. Postauricular
fascia graft for tympanoplasty. Otolaryngol Head Neck Surg.
1982;90(4):486-91.

Sheahan P, O'Dwyer T, Blayney A. Results of type 1 tympanoplasty
in children and parental perceptions of outcome of surgery. J
Laryngol Otol. 2002;116(6):430-4.

Smith BD, Martin HL, Francis HW, Cunningham CD. Vein graft
tympanoplasty: how a transiently used graft material transformed
middle ear surgery. Otolaryngol Head Neck Surg. 2022;166(2):334-
6. doi:10.1177/01945998211026789

Ko CA, Yang CH, Wu CN, Huang P, Hwang CF. Comparison of
the functional success of fat myringoplasty and perifascial areolar
tympanoplasty in transcanal endoscopic ear surgery. Ear Nose
Throat J. 2022;101(5):314-8. doi:10.1177/0145561320958473

Yoon TH, Park SK, Kim JY, Pae KH, Ahn JH. Tympanoplasty, with
or without mastoidectomy, is highly effective for treatment of
chronic otitis media in children. Acta Otolaryngol. 2007;127(1):44-8.
doi:10.1080/00016480600701971

Patil K, Baisakhiya N, Deshmukh P. Evaluation of different graft
material in type 1 tympanoplasty. Indian ] Otol. 2014;20(3):106-10.
Landge SU, Jatale PV, Kirdak V, Chintale S, Shaikh K. Comparative
study of temporalis fascia graft, tragal cartilage graft and fascia
lata in tubotympanic type of CSOM. MedPulse Int J ENT.
2019;9(2):37-40.

Abdel Fattah AA, Elasy AHR, Hoseini AH, Abdel Hafez TAR.
Comparative study between fascia lata and temporalis fascia in
myringoplasty. Egypt ] Otolaryngol. 2020;36(1):48. doi:10.1186/
543163-020-00096-4

Kennedy KL, Lin JW. Mastoidectomy. In: StatPearls [Internet].
Treasure Island (FL): StatPearls Publishing; 2023. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK557854/



