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ABSTRACT 

Objective: To compare the results of tragal cartilage with perichondrium versus temporalis fascia graft in endoscopic 
tympanoplasty using underlay technique. 
Study Design: Comparative prospective study. 
Place and Duration of Study: Study conducted in Tertiary Care Hospital, Karachi, from Jul 2018 to Feb 2020. 
Methodology: Overall, 34 patients having permanent unilateral tympanic membrane perforations were included in this study, 
in whom underlay endoscopic tympanoplasty was performed. Group A patients underwent temporalis fascia graft while 
group B received a tragal cartilage with perichondrium graft. The success rate between groups was compared in respect of 
reduction in postoperative air-bone gap and healing of perforation. 
Results: The success rate of graft was 88% (30/34) in group A and 94% (32/34) in group B after 6 months follow-up, the 
difference was not found to be statistically significant (p=0.368). 
Hearing improvement in the form of closure of air bone gap in group A was from 24.52 ± 1.73 dB (decibel) to 13.56 ± 5.67s dB 
and in group B it was from 19.76 ± 3.47dB to 11.94 ± 3.9dB, the difference was not significant statistically (p=0.333). 
Conclusion: Keeping in view the results of our study, we conclude that both tragal cartilage with perichondrium and 
temporalis fascia graft are considered equally successful in endoscopic tympanoplasty. 
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INTRODUCTION 

Tympanic membrane (TM) perforations are 
serious health hazard. These, mostly result from acute 
otitis media which is second most commonly encoun-
tered infection in Pediatrics. Secondly, these are seen in 
chronic otitis media which may or may not be associa-
ted with cholesteatoma. About 3-5% cases of grommet 
insertion also result in permanent TM perforations. 
Other main cause is barotrauma to ears.1 

Chronic tympanic membrane perforations adver-
sely affect patient’s hearing mostly conductive but can 
also affect sensorineural in some cases. It increases 
their probability of developing acute as well as chronic 
otitis media and tympanosclerosis. Patient can have 
potential complications like balance disorders, mening-
itis, thrombosis in sigmoid sinus and brain abscesses. 
Current managements of chronic tympanic membrane 
perforations are either observation with precautions of 
water entry into ear or repair by surgery.2 

Tympanoplasty is an operation carried out for 
repairing the eardrum perforation and the hearing 

mechanism can also be reconstructed.3 Successful re-
pair of these perforations is satisfying for both the ope-
rating surgeon as well as the patient. Hearing can im-
prove up to 25dB. In most of cases, ear discharge as 
well as tinnitus is also improved.4 Conventional tymp-
anoplasty, done with postauricular incision under mic-
roscope is very effective technique for patients having 
permanent TM perforation. This is especially useful in 
cases of anterior or large eardrum perforations or those 
having anterior bony overhang. This technique causes 
a surgical scar and substantial ache to the patient. In 
order to reduce operation time and pain levels, endo-
scopic tympanoplasty has gained more popularity as 
compared to microscopic tympanoplasty.5 Endoscopic 
tympanoplasty offers excellent middle ear structures 
visibility and has been found very useful for repairing 
large tympanic membrane perforations with fewer 
complications and less invasiveness.6 

 Since start of tympanoplasty, several different 
graft materials have been tried for closure of TM 
perforation e.g. conchal cartilage, temporalis fascia and 
veins. Other less popular choices include skin, dura 
mater, fascia lata, xenograft and pericardium.7 
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Modern Otologists prefer temporalis fascia and 
tragal cartilage with perichondrium because they are 
translucent, supple and also, they are located anatomi-
cally close to surgical site.8 Our purpose of study is to 
check which method has better success rate in form of 
healing and hearing gain in ears operated for perma-
nent tympanic membranes perforation by using cartil-
age with perichondrium from tragus or temporalis fas-
cia by endoscopic underlay technique. Our hypothesis 
was that tragal perichondrium cartilage is easily avail-
able graft, with better results in terms of healing of 
perforation and improved hearing. 

A lot of previous researches have compared both 
anatomical as well as functional results of different 
graft types. Healed perforation with discharge free ear 
is taken as anatomical success. A reduction in air bone 
gap to ≤20 dB is regarded as functional success. Tem-
poralis fascia is the most popular graft material these 
days.9 However, in recent past, cartilage with perich-
ondrium has also gained popularity in different oto-
logy setups for repair of tympanic membrane perfora-
tions. There are fewer chances of retraction and infec-
tion in cartilage graft, as it preserves its shape, and 
remains viable for a longer time. 

METHODOLOGY 

The Ethical Review Board (23/2018/Trg/Adm) of 
the KIMS affiliated tertiary care hospital (Combined 
Military Hospital (CMH), Malir) reviewed and appro-
ved the research protocol. After getting informed con-
sent from all patients, a prospective interventional ran-
domized case series study was carried out from July 
2018 to February 2020 in department of otolaryngo-
logy, CMH Malir.  

Patient’s aging 12 years and more, having perma-
nent central TM perforation, no cholesteatoma and ha-
ving intact middle ear ossicles, were included in study. 
Patients having ossicular chain disruption and actively 
inflamed middle ear were disqualified for the study. 
Pure-tone audiogram (PTA) was recorded before and 
6-months after operation. PTA was carried out for the 
frequencies of 500, 1000, 2000 and 4000Hz. The air-
bone gap (ABG) was calculated as the average differe-
nce between the air and bone conduction at 500, 1000, 
2000 and 4000Hz. The patients with preoperative ABG 
>40 dB were assumed to have ossicular chain disconti-
nuity, so were not included in study. Age, gender, size, 
location of perforation, and pre/post-operative hearing 
standards were documented for all the subjects. The 
marginal perforation was labeled when it involved the 
annulus; otherwise, it was termed as central. The TM 

perforation was categorized as per size. It was defined 
as subtotal if it involved >75% tympanic membrane, 
large >50% and medium 25–50%. The small perfora-
tions were excluded from study because fat plug from 
ear lobule was usually utilized for their closure in our 
department. The sample was raised using convenience 
non-probability sampling technique. Informed consent 
was obtained from all the patients then they were 
divided into two equal groups. Temporalis fascia graft 
group taken as group-A and tragal cartilage with peri-
chondrium group was taken as group B, using syste-
mic random sampling method. 

Endoscopic tympanoplasty was done using          
0-degree angle, 18 cm long and 4 mm wide rigid endo-
scope (Richard Wolf Germany) with high definition 
monitor system (Richard Wolf GmbH). Edges of the 
perforation were freshened first and then graft was 
taken. Tympanic cavity was entered after elevating the 
tympano-meatal, flap 5 mm lateral to the annulus. The 
ossicles were examined and their intactness confirmed 
in middle ear. In group A the temporalis fascia grafts 
were attained by supra-aural, 2-3 cm wide incision. 
The obtained grafts were placed properly using the un-
derlay technique to repair the perforation. The tympa-
no-meatal flap was placed back to its position. The 
supra aural incision was closed. In group B the tragal 
cartilage was taken along with perichondrium and was 
preserved. The obtained grafts were positioned as per 
underlay technique after being trimmed properly, acc-
ording to the size of tympanic membrane perforation. 
The tympano-meatal flap was then placed back. The 
gelatin sponge was placed medial and lateral to graft 
for support. The sutures were removed after 7 days. 
The cases in which, the gelatin sponge particles did not 
dissolve 3 weeks after surgery were aspirated. The pat-
ients were followed up after 1st week, 3rd week and    
at 6th months, post-surgery and status of the tympanic 
membrane was checked. The pure tone audiometry 
results at the 6th month post-surgery was recorded. 
The data of pre and postoperative ABG and the tym-
panic membrane healing status was compared bet-
ween both the groups. The intact tympanic membrane 
without retraction or lateralization, and the Air-Bone 
Gap (ABG) below 15 dB were valued as criteria of 
success. 

SPSS version 22 was used for statistical analysis. 
The data are expressed as means (standard deviation) 
and percentages (%). The chi-squared test was used to 
compare the categorical data. For parametric variables 
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independent and paired-samples t-tests were applied. 
p-value ≤0.05 was accepted as statistically significant. 

 RESULTS 

A total of 34 patients, having 34 affected ears     
(24 males 70.58%, 10 females 29.41%) who met the 
above-mentioned inclusion criteria were included in 
this research. The mean age was found to be 31.4 ± 10.9 
years. In 17 cases (50%) the left ear was affected, whe-
reas in 17 (50%) patients, the right ear was involved. 
Out of 34 patients, 17 were placed in temporalis fascia 
graft group (group A) and 17 to the tragal perichon-
drium graft (group B), after randomization. Characte-
ristics of patients are shown in Table-I. Age, gender, 
side, size and location of perforation were matched 
between the two groups (Table-I). In both groups no 
ossicular chain disruption was found during surgery. 
The tympano-meatal flap was elevated in all 34 pati-
ents in the both groups. All tragal as well as temporalis 
fascia incisions healed within 2 weeks postoperatively 
in both group. All patients were followed up for at 
least 6 months. 

Hearing improvement: The pre/post-operative 
ABG are shown in Table-II. In group A, mean pre-
surgery ABG was 24.52 ± 1.73 dB, and post-surgery at 
6 months was 13.59 ± 5.67 dB; this difference was sig-
nificant statistically (p-value <0.001). The mean pre-
surgery ABG in Group B was found to be 19.76 ± 3.47 
dB, and post-surgery at 6 months was 11.94 ± 3.96 dB; 
again, the difference was significant statistically (p-
value <0.001). At 6 months after surgery there was no 
statistically significant difference in ABG values (p-
value = 0.333) between group A and group B. At the 
same time, no significant difference in healing of TM 
perforation was seen at 6 months post operatively (p-
value = 0.368) between the groups. ABG less than 15    
is taken as success is 13 (76.4%) in group A and 15 
(88.23%) group B (p-value = 0.368) Table-III. 

 
Table-I: Demographic characteristics of the groups. 

 
Temporalis 

Fascia 
(Group A) 

Tragal 
Cartilage 
(Group B) 

p-
value 

No. of Cases 17 17  

Gender (F:M) 
6 (35.29%): 
11 (64.70%) 

4 (23.5%): 
13 (76.4%) 

0.452* 

Age (years) 32 ± 10.81 30.82 ± 9.6 0.740** 

Side of Ear 
(L:R) 

8 (47.05%): 
9 (52.94%) 

9 (52.94%): 
8 (47.05%) 

0.732* 

Perforation 
size (medium, 
large, subtotal) 

8 (47.04%): 
7 (41.17%): 
2 (11.76%) 

8 (47.04%): 
6 (35.29%): 
3 (17.64%) 

0.871* 

*Chi squares, **Independent samples t-test 

Table-II: Hearing improvement (comparison of reduction in 
air-bone gap (dB) Mean ± SD). 

Group 
Preoperative 
Air Bone Gap 

Mean 

Postoperative 
Air Bone Gap 

Mean 

p-
value 

Temporalis 
Fascia Group A 

24.52 ± 1.73 
dB 

13.59 ± 5.67dB <0.001* 

Tragal cartilage 
Group B 

19.76 ± 3.47 
dB 

11.94 ± 3.96 
dB 

<0.001* 

*p-value after paired t-test 
 

Table-III: Efficacy of surgery and healing of perforation. 

 
Temporalis 

Fascia 
Group A 

Tragal 
Cartilage 
Group B 

p-
value 

Healing of 
Perforation 
(Yes: No) 

13 (76.47%): 
4 (23.53%) 

15 (88.23%):  
2 (11.76%) 

0.368* 

Efficacy (Mean 
Air bone gap 
after surgery) 

13.56 ± 5.67 
dB 

11.94 ± 3.96 dB 0.333** 

ABG <15 as 
success post 
operatively 
after 6 months 

13 (76.4%) 15 (88.23%) 0.368* 

*Chi square test, **Independent sample t-test 

DISCUSSION  

Our results showed that tympanoplasty could be 
done using endoscope, both safely as well as success-
fully, in patients with permanent tympanic membrane 
perforation. The graft success rates in terms of healing 
and improvement of hearing, after the operation in    
the temporalis fascia and cartilage with perichondrium 
groups were found significant statistically. However, 
no statistically significant difference was observed 
between the two groups. 

In our study, we used endoscope 00 with high 
definition monitors instead of microscope which provi-
ded us excellent view of surgical field. Tarabichi et al 
revealed that the ear surgery performed using micro-
scope has defined and limited view because of narrow 
segment of the auditory tube.10-11 On the other hand; 
using trans-canal endoscope we bypass the narrow 
segment of the auditory canal and it contributes to a 
wide and better clear view with 0 degree endoscopes. 

Furukawa et al,5 lade et al,12 and Harugop et al,13 
carried out researches to compare the microscopic ver-
sus endoscopic view tympanoplasties. They revealed 
that in the microscopic groups, the tympanic annulus 
was not visualized completely in 17-20% of cases, thus 
they required canaloplasty. On the other hand, in en-
doscopic groups, the tympanic annulus were comple-
tely visualized; therefore, no case needed canaloplasty. 
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In our study we used tragal perichondrium graft 
with good success rate of 94%, we found it very easy to 
obtain and harvest Prasad et al,14 in his study stated the 
same, cartilage graft is available locally, is tough and 
easily harvestable with just a small incision which is 
given on the inner surface of tragus and the scar is not 
even visible from outside. In his study, cartilage graft 
was successful in 96.7% cases.14 There is no significant 
difference between two groups in term of ABG in our 
study that is in accordance with study conducted by 
Ozdamer k and et al.15 In another study Wahid et al,16 
concluded that The reduction in ABG and graft success 
between half-thickness tragal cartilage and temporalis 
fascia tympanoplasty groups was statistically non-
significant that is in accordance with our study. Similar 
results were seen in study conducted by Gun et al,17 
and Demirci et al,18 so both grafts can be used by otolo-
gists depending upon their experiences and preferen-
ces. 

Despite getting very valuable data in this study, 
there were a few limitations. The small number of 
cases was the main limitation; secondly there is chance 
of development of cholesteatoma in long term, but we 
could follow the cases only for 6 months in this study. 
In future, we recommend more prospective randomi-
zed trials to be carried out, with higher number of 
patients and with very long term follow up. 

CONCLUSION 

Keeping in view the results of our study, we conclude 
that both tragal cartilages with perichondrium and tempora-
lis fascia grafts are considered equally successful in endo-
scopic tympanoplasty. 
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