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ABSTRACT 

Introduction: Tympanoplasty has been recognized as the surgical management of choice for patient with chronic suppurative otitis 

media. The outcome of this surgery has been influenced by many factors such as size and site of tympanic membrane perforation, 

associated middle ear disease, type of graft materials used, pre and post-operative audiometric results. Objectives: To assess the 
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hearing outcome of tympanoplasty by using temporalis fascia versus conchal cartilage. Methods: This is a descriptive chart review 

study. A total of 50 patients with CSOM in Ohud Hospital at AL-Madinah AL-Munawarah were included in the study, during the 

period from 29 of December 2018 to 21 January 2019. Data were collected using the patient clinical data, in addition to basic 

demographic information and assessing patient satisfaction after surgery, those who treated by one physician (senior co-author). 

Results: This study showed that conchal cartilage is the preferred graft material as the mean post operative hearing gain was 26.6 dB 

compared to temporalis fascia that was 17.6 dB. Further analysis showed no significant difference in the outcome of surgery among 

males and females as well as the age differences. Conclusion: As our results are not significant, we cannot conclude which graft 

material is preferred. 

 

Keywords: Tympanoplasty, Temporalis fascia, choncal cartilage 

 

 

1. INTRODUCTION 

Chronic suppurative otitis media (CSOM) is defined as a chronic infection of the middle ear characterized by tympanic membrane 

perforation and persistent or recurrent ear discharge for more than 2 months (Levinson, 1987). Generally, CSOM can be classified 

into two types: Tubotympanic (safe or mucosal) and Atticoantral (unsafe or squamosal). The most common type of ear infection is 

the mucosal type (Wullstein, 1952; Zöllner, 1955). The prevalence of CSOM was ranging from 4%-33.3% in developing countries 

(Sade, 1982). It was estimated that about 60% of patients with CSOM suffering from some degree of hearing loss which represents 

the main concern of patients (Kiakujori et al., 2010; Kolo et al., 2012). There are two options for treatment of CSOM: conservative and 

surgical management. The aim of conservative treatment is to control the infection by using a topical or systemic antibiotic, steroids 

drops or aural toilet (Browning, 1984; Fairbranks, 1981). Regarding the surgical management, tympanoplasty had been recognized 

as the surgery of choice for CSOM. There are five types of tympanoplasty. Type-1 tympanoplasty is a simple repair of the tympanic 

membrane without reconstruction of the middle ear ossicles (Glasscock et al., 1990). The aim of this operation is to eliminate the 

inflammatory process and to reestablish the sound conducting mechanism (Chhabra et al., 2018).The success rate of tympanoplasty 

among adults is variable in literature with a rate of 60 – 99% (Inwood et al., 2003). Many studies revealed that the outcome of this 

procedure are influenced by many factors including: the size and site of tympanic membrane perforation, etiology, dryness of the 

ear, associated middle ear disease, condition of the contralateral ear, type of graft material used, the surgeon’s experience, pre-

operative and post-operative audiometric results (Wasson et al., 2009; Becvarovski et al., 2001; De Zinis LO et al., 2010; Vartiainen et 

al., 1993; Sergi et al., 2011).  

Different graft materials can be used like temporal fascia, cartilage, tensor fascia Lata, perichondrium and periosteum. The most 

common used graft material is temporal fascia because it can be harvested at the same time of the operation, light, moldable 

structure which mimic the tympanic membrane with high success rate range up to 90%. The success rate may be decreased 

markedly in patient with Eustachian tube dysfunction or adhesive process (Chhabra et al., 2018). However, the cartilage has constant 

shape and firmer than fascia. Therefore, it is used in patient with Eustachian tube dysfunctions, tympanosclerosis, large perforations 

and revision surgery (Chhabra et al., 2018). 

The aim of this study is to assess the hearing outcome of tympanoplasty by using temporalis fascia versus conchal cartilage. 

 

2. METHODOLOGY 

This is a descriptive chart review study, which describes the air conduction level pre and post operative among CSOM patients who 

were recruited in the study. Medical records including preoperative, intra-operative and postoperative observations have been 

collected from Ohud’s Hospital, department of Otology between 29 December 2018 to 21 January 2019.  

 

Inclusion and exclusion criteria 

A total of 50 patients who underwent tympanoplasty and implanted either temporalis fascia or cartilage, as grafts were included in 

the study, aged between 9 and 75 years. Excluded patients were all those who had cholesteatoma in addition to the patients who 

performed mastoidectomy as well as the patients who were treated by another physician; all the surgeries have been performed by 

one physician (senior co-author).  

 

Surgical approach 

For all the patients of temporalis fascia group, the surgical technique was harvesting the temporalis muscle fascia  as shown in 

(Annexure Figure 1) and was grafted over the malleus under the annulus, where as the cartilage group the surgical technique was 
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harvesting the chonchal cartilage as shown in (Annexure Figure 2) and placed medial to the graft which was used simultaneously, all 

of the patient was operated through the post auricle approach and anterior bases periosteum flap was elevated and window created 

in the external auditory canal skin, to refresh the margin and grafting the perforation.  

After grafting the whole middle ear is filled with gel form and the external auditory canal is packed with non absorbable ear wick 

which was removed one week after the surgery, no silatic sheet was inserted in any case of these groups.  

 

Ethical consideration 

Ethical approval has been obtained from Ohud Hospital Ethical Research Committee, with following project number ERC-03012019-

286. Informed consent was obtained verbally from the patients with full explanation of the study aim and methodology, and as 

regard to the patient’s personal data, all will be de-identified and MRNs will be kept securely at the senior co-author office. All 

research procedures will be following the ethical guidelines of the 1975 Declaration of Helsinki. 

 

Data collection method 

The data collection tool consists of 2 parts 

1. Basic demographic information (gender and age). 

2. Clinical data of every participant including pre-operative notes (history complaints, otoscopic examination and pure tone 

audiometry measurements). Postoperative observations have included pure tone audiometry results and other findings in 

regard to patients’ satisfaction, tympanic membrane status and comparative measurements of pre and post operatives’ 

parameters.  

 

Data management and analysis plan 

Data collected from the participants have been entered in Microsoft office excel sheet and analyzed by the Statistical Package for 

Social Scientists (SPSS) version 22. Statistical significance was considered at p <0.05. The results of audiogram preoperative were 

compared to postoperative findings and (ABG≥10 dB) were considered as an improvement. Air conduction included frequencies 

were at 250 Hz, 500 Hz, 1000 Hz, 2000 Hz, 4000 Hz and 8000 Hz and bone conduction included frequencies were at 500 Hz, 1000 

Hz, 2000 Hz and 4000 Hz.  

 

3. RESULTS 

This part of the study addresses the results of the descriptive statistical analysis represented in the description of the study sample, 

as well as the results of inferential statistical analysis, as well as displaying the most important statistical results that have been 

reached about the problem of the study, which aims To assess the hearing outcome of tympanoplastyby using temporalis fascia 

versus conchal cartilage (table 1 & figure 3-7). 

 

 

 

Figure 3 showedPre-operative data for both groups. 

0

20

40

60

80

100

loss Discharge Both CentralMarginal Small Large Dry Wet

Hearing TM SIZE CONDITION OF
TM

COMPLAINS EXAMINATION PRE OP

P
er

ce
n

t

HISTORY AND EXAMINATION

Group A: Temporalis fascia Group B: Cartilage used



                             

© 2020 Discovery Publication. All Rights Reserved. www.discoveryjournals.org     OPEN ACCESS 

 
 

P
ag

e1
5

3
1
 

ARTICLE ANALYSIS 

 

Table 1 The distribution of patients by gender and age. 

 Group A 

Temporalis fascia 

Group B 

Cartilage used 

Frequency Percent Frequency Percent 

Gender Male 17 37.0 2 50.0 

Female 29 63.0 2 50.0 

Total 46 100.0 4 100.0 

Age Mean ± Std. D 32.61 ± 14.939 36.00 ± 14.166 

 

 

 

 

Figure 4 showed Pre-operative pure tone audiometry finding for each group. 

 

 

 

Figure 5 showed Post-operative pure tone audiometry finding for each group. 
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Figure 6 showed the outcome of surgery regarding hearing and healing. 

 

 

 

Figure 7 showed the success of surgery. 

 

4. DISCUSSION 

Based on several studies it has been reported that surgery success rate may influence by multiple factors including: age, size and 

location of perforation, type of graft used and surgeon experience (Bhat et al., 2000). We found that the mean age of all cases was 

32.9 which were constant with the study conducted by Booth et al with the average age being 33.7 years (Booth, 1973). Some 

studies considered age as a prognostic factor and that was based on the fact that children have recurrent respiratory tract infections 

and otorrhea, persistent Eustachian tube dysfunction and the immune system is not fully developed, thus the success of the graft 

integration in children tend to be less than adults (Agrawal et al., 2017). Out of 50 cases, 19 patients (38%) were males and 31 (62%) 

were females which differ from the findings of other studies that showed a male predominance (Dornhoffer, 1997; Strahan et al., 

1971). Emir et al. showed that being male was a good prognostic factor according to statistical evaluation (Emir et al., 2007). 

In our study, the age and sex distribution have no statistical significance in relation to  outcome of  surgery that was consistent 

with the  results found in the studies of (Sharma et al., 2009; Aich et al., 2009; Shaikh et al., 2009). In the present study of 50 cases, 47 

(94%) were of Tubotympanic type and 3 (6%) were of Atticoantral type of CSOM. The findings were comparable to other studies, 

where in those studies the majority of cases were central (Tubotympanic) perforations (Shrestha and Sinha, 2006; Bhusal, 2009). 
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Regarding the size of perforations, it was observed that the greatest hearing loss was found in the large perforation, whereas least in 

those of the small perforation, which is corresponding with other, studies (Shetty, 2011). As we divided the cases into two groups, 

we found that the average of pre-operative air conduction level in temporalis fascia group was 43.24 ± 14.53 and the post-operative 

air conduction level was 25.62 ± 9.46. While the average of pre-operative air conduction level in cartilage group was 51.88 ± 19.48 

and the post-operative air conduction level was 25.28 ± 8.91. All of patients in both groups showed improvement in hearing 

(ABG≥10 dB), the mean post operative hearing gain in the temporalis fascia group was 17.6 dB, in contrast with the cartilage group 

in which it was found to be 26.6 dB. 

According to these findings, conchal cartilage considered the preferred graft material due to it is stability, good sound 

conduction and resistance to negative middle ear pressure. Furthermore, it is easily accessible, resistant to resorption, well tolerated, 

postoperative dimensions are predictable as it does not contain fibrous tissue, inflammatory reactions or rejections are rare. These 

findings were matched with other study results (Singh et al., 2009; Indorewala, 2005; Gupta and Mishra, 2002). However, this study 

has potential limitations. It was conducted on relatively small sample population and in a single center that could possibly have 

introduced bias in our findings and affect the external validity of the study. 

 

5. CONCLUSION 

According to our results which found statistically non-significant, we cannot choose a preference modality for better outcome in 

tympanoplasty. Therefore, a multicenter study with a large sample size and under standardized settings may yield more valid results.  
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Annexure 

 

Figure 1 photograph of temporalis muscle fascia graft.   
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Figure 2 intra-operative photographs showing conchal cartilage harvest via post auricular approach.  
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