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Background: Type I tympanoplasty surgery is an 
effective routine technic that had been used for 
tympanic reconstruction to improve hearing. 
Objectives: The aim was to measure the effect of 
type I tympanoplasty surgery using the cartilage 
shield graft (CSG) in term of graft uptake 
(anatomical outcome) and hearing gains 
(functional outcomes) of patients with poor 
prognostic factors. Method and Materials: In this 
study, 20 patients with perforation exceeded 50%, 
but limited to the tympanic membrane were 
recruited for type I tympanoplasty surgery. The 
study was conducted in the Otolaryngology/Head 
and Neck surgery training center in Sulaimani 
Teaching Hospital in Sulaimani city for one year 
period. Bellucci classification was used to evaluate 
otorrhea risks. Results: The majority of patients 
were female (90%), with a mean ± SD (standard 
deviation) of ages of 37.15 ± 14.01 years. Most of 
the patients (40%) were presented with a mild 
hearing loss of 26-40 decibels (dB).  Type I 
tympanoplasty surgery using the cartilage shield 
graft (CSG) had significantly decreased the 
hearing loss and air-bone gap (p-value = 0.046 
and 0.006, respectively). The mean differences in 
hearing loss and air-bone gap were 5.05 dB and 
6.75 dB, respectively. Conclusions: CSG in type I 
tympanoplasty surgery is an effective solution in 
anatomical outcome (Graft uptake) and 
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functional outcomes (hearing gains) which had 
been reflected in reducing hearing loss and air-
bone gap (average hearing gain of 5dB) in 
patients presented with tympanic membrane 
perforations. No improvement in the functional 
outcomes was observed in patients presented with 
severe hearing loss pre-operatively. 

Copyright © 2020 Kurdistan Journal of Applied 
Research.  

All rights reserved. 

 
 

1. INTRODUCTION 

Tympanic membrane perforation occurs in many ear diseases, such as chronic otitis media, 
and in every age [1-3]. Patients with tympanic membrane perforation are presented with 
different clinical symptoms such as hearing loss, otorrhea and wet ear; these perforations are 
the main cause of middle ear relapsing infections [4-5]. Usually hearing loss is proportional to 
the size of perforation and pneumatization of the middle ear and mastoid [6-7]. Type I 
tympanoplasty surgery is an effective routine technic that had been used for tympanic 
membrane reconstruction and clearing any residual ear diseases, this surgery is expected to 
lead to hearing gain [8-9]. Almost more than 85% of patients regain hearing after surgery [5].  
After type I tympanoplasty surgery, other complains like otorrhea and wetness of ear can also 
be resolved [10].  
Various forms of type I tympanoplasties, e.g., cartilage grafts and temporalis fascia grafts, had 
different outcomes in terms of hearing and success rates [11-12]. However, more studies that 
had been done recently are preferring cartilage graft in terms of success rate and hearing gain 
[3, 13-14]. Cartilage graft can significantly improve the outcomes in ear atelectasis and 
damaged tympanic membranes [3, 13-14]. Attempts had been performed to explore the 
relationship of hearing gain with different forms of tympanoplasty surgeries. A meta-analysis 
study performed by Tan et al. [13] reported that hearing gain could not be obtained in all 
forms of type I tympanoplasty surgeries; however, retaining 10% of decibels (dB) of hearing 
loss have been considered as a good clinical outcome.  
This study aimed to measure the effect of type I tympanoplasty surgery by using cartilage 
shield graft (CSG) on anatomical (graft uptake) and functional (hearing gain-pure tone 
audiometry) of patients with poor prognostic factors. 
 

2. PATIENTS AND METHODS 

This experimental study was conducted in the Otolaryngology/Head and Neck surgery 
training center in Sulaimani Teaching Hospital in Sulaimani city. Twenty patients from both 
sexes and different age groups who presented with tympanic membrane perforation that 
exceeded 50% of the total tympanic membrane surface area were selected for the study. Also, 
all patients had been briefed and signed a consent form for this study. 
Pre-operatively, all patients were subjected to detailed history taking and clinical 
examinations. Besides, their hearing was evaluated subjectively and objectively; pure-tone 
average (PTA) hearing loss, PTA air-bone gap, and Bellucci classification were measured pre- 
and post-operatively for the patients. Also, follow up for all patients was done in the same 
training center. 
The inclusion criteria was tympanic membrane perforations exceeding 50% but limited to the 
tympanic membrane. The exclusion criteria were the preoperative diagnosis of other than the 
inclusion criteria mentioned above beside patients who were followed up for less than three 
months, and any patient who refused to participate. Cartilage graft was harvested from the 
tragus (endaural approach) in the beginning of each surgery. 
Data were analyzed statistically by using the IBM SPSS Statistics version 25. Test of 
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normality has proceeded, and since data was not normally distributed, the non- parametric test 
was used for the inferential statistic. Wilcoxon signed-rank test has been used to know the 
differences in the mean of PTA-Hearing Loss and PTA-Air-Bone Gap in pre and 
postoperation. Also, a P-value of ≤0.05 was considered a statistically significant association.  
 

3. RESULTS 

The mean ± SD (standard deviation) of the age of the patients was 37.15 ± 14.01 years 
(ranged 11 to 72 years). Also, the majority of patients (90%) were female (male: female ratio 
= 0.11:1), from middle age group 26-47 years (65%), and more than half of the patients (55%) 
presented with left sided hearing loss (Table 1). 
 

Table 1: Demographic features of the patients 
Demographic features Frequency Percent 

Gender Male 2 10 

Female 18 90 
Side Right 9 45 

Left 11 55 
Age (year) ≤25 4 20 

26-36 6 30 
37-47 7 35 
48-58 1 5 
≥58 2 10 

Total  20 100 

 
Most of the patients (40%) suffered from a mild hearing loss (26-40 dB); however, moderate 
to moderately severe hearing loss (41-70 dB), and severe hearing loss (71-90 dB) affected 
only 30% and 10% of the patients, respectively. Percentage of patients with normal hearing 
(0-25 dB) had been increased post-operatively by 15% (Pre-operatively 20% vs. Post-
operatively 35%). However, the percentage of patients with severe hearing loss (71-90 dB) 
remained unchanged post-operatively. In regard to ear dryness and according to Bellucci 
classification, all patients’ condition had been shifted  from occasionally wet ear (level 1) to 
dry ear (level 0) post-operatively (Table 2).  
 

Table 2: The degree of hearing loss in pre and postoperative among the patients 
Level of hearing loss in pre- and post-operative Frequency Percent 

Pre-operative degree of hearing 
loss 

Normal hearing (0-25 dB) 4 20 
Mild hearing loss (26-40 dB) 8 40 
Moderate hearing loss (41-55 dB) 3 15 
Moderate to severe hearing loss (56-70 
dB) 

3 15 

Severe hearing loss (71-90 dB) 2 10 
Post-operative degree of hearing 
loss 

Normal hearing (0-25 dB) 7 35 
Mild hearing loss (26-40 dB) 7 35 
Moderate hearing loss (41-55 dB) 2 10 
Moderate to severe hearing loss (56-70 
dB) 

2 10 

Severe hearing loss (71-90 dB) 2 10 
Pre-operative Bellucci classification Level 1 20 100 
Post-operative Bellucci 
classification 

Level 0 20 100 

Total  20 100 
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Furthermore, the means ± SD of hearing loss, and air-bone gap had been significantly 
decreased after the surgery (p-values of 0.046, and 0.006, respectively), (Table 3).  
 

Table 3: Hearing loss and air-bone gap in the pre and postoperatively 
Variables N Mean ± SD Range p-values 

Hearing loss Preoperative hearing loss 20 43.05 ± 21.93 15 - 90 0.046 

Postoperative hearing loss 20 38.00 ± 23.42 5 - 90 

Air-bone gap Preoperative air-bone gap 20 27.85 ± 14.14 10 - 50 0.006 

Postoperative air-bone gap 20 21.10 ± 12.01 5 - 50 

N = number; SD = standard deviation 
 

4. DISCUSSION 

In this study, the majority of patients were females (90%), with a mean age of 37.15 ± 14.01. 
Nearly more than half of them (55%) presented with left sided hearing loss, and these findings 
are controversial when we compared them with a similar study of T. Sajid et al. [9]. 
Most of the patients (40%) suffered from a mild hearing loss (26-40 dB); however, moderate 
to moderately severe hearing loss (41-70 dB) and severe hearing loss (71-90 dB) were 30%, 
and 10%, respectively.  The percentage of Mild hearing loss (40%) in this study was much 
less compared to the 75% of the mild hearing loss in the study of N. V. Deosthale et al. [10]. It 
had been shown that the perforation of the tympanic membrane is mostly associated with 20 
dB of PTA [15].  
In our study, cartilage graft in type I tympanoplasty surgery was effective in reducing patients’ 
hearing loss. However, no clinical benefit was observed in hearing gains for the 10% of the 
patients who were presented with severe hearing loss. The study of B. Bhardwaj et al. [16] had 
also showed that 15% of their patients did not have any hearing gains after cartilage graft type 
I tympanoplasty surgery. Besides, the study of G. Batni et al. [17] showed results near to our 
findings; they found that 6% of their patients did not improve after type I tympanoplasty. 
Further, the success rate after type I tympanoplasty was ranged from 80-95% in the literature 
due to the severity of hearing loss pre-operatively [18-19]. The results of the current study 
showed about the same successful rate (i.e., 90%). Therefore, it is wise to select the patients 
for tympanoplasty according to the severity of their hearing loss at presentation.  
The percentage of patients with normal hearing (0-25 dB) pre-operatively had increased from 
20% to 35% post-operatively. In comparison, the percentage of patients with severe hearing 
loss (71-90 dB) was remained unchanged pre- and post-operatively (10%). The studies of T. 
Sajid et al. [9] and N. V. Deosthale et al. [10] had also shown the similar outcomes in term of 
hearing gains; large perforation pre-operatively had poor post-operative clinical outcomes 
since hearing gains was noticed to be correlated directly to the size of the perforations. 
Hearing loss and air-bone gap have significantly been reduced after the surgery (p-value ≤ 
0.04); the mean differences in hearing loss and air-bone gap were 5.05 dB and 6.75 dB, 
respectively. The results of this study is comparable to other similar studies regarding cartilage 
graft in type I tympanoplasty [20-21]. However, the average hearing gain in this study was 
less by 10 dB compared to the study performed by B. Bhardwaj et al. [16] for cartilage graft in 
type I tympanoplasty surgery.     
The current study also showed that CSG was successful in resolving patients’ complain of wet 
ear; all the patients were presented with a certain level of ear wetness pre-operatively yet the 
operated ears in all the patients became dry post-operatively. Post-operative ear wetness can 
hurdle hearing gain after surgery. Nevertheless, this finding has remained statistically, 
unproven [10].  
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5. CONCLUSION 

Cartilage shield graft (CSG) in type I tympanoplasty surgery is an effective solution for 
anatomical (Graft uptake) and functional (hearing gains) outcomes which had been reflected 
in reducing hearing loss and air-bone gap (average hearing gain of 5 dB) in patients presented 
with tympanic membrane perforations. No improvement in the functional outcomes was 
observed pre-operatively in patients presented with severe hearing loss. 
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