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Abstract
 

Background: Tympanoplasty type 1 is surgical repair 
of the tympanic membrane (TM) perforation with  
assessment of ossicular mobility which is indicat-
ed to restore hearing ability as well as to prevent  
recurrent otorrhea.  

Methods: A retrospective review of the records of all 
patients who underwent tympanoplasty during the 
period 2013 - 2016. 

Results: The total patients were 102. Males were 
(48%) and females (52%). 

Female to male ratio was 1.08:1, and the mean age 
was 25.9 ± 6.5 years.  

Bilateral were (36.7%), and unilateral (36.3%). 
Sites of tympanic membrane were (42.2%) central, 
(31.4%) posterior and (26.4%) anterior. 

Perforation sizes were (52.9%) large, (25.5%) me-
dium and (21.6%) small.  

The preoperative A-B gap was higher 92(90.2%) in 
the hearing level of > 20 decibels, while the post-
operative A-B gap was higher in the gap group 0-
10 decibels (51%) followed by gap group 11-20  
decibels 45(44.1%); (p = 0.000).      

The mean preoperative A-B gap was 32.16 ± 6.84 
dB and postoperative A-B gap was 12.11 ± 8.19 dB. 
The hearing gain was 20.05 dB (p = 0.000). . 

The preoperative hearing threshold was 52.16 ± 
6.84 dB and postoperative hearing threshold was 
32.15 ± 8.19 dB. The hearing gain was also, 20.01 
dB. (p < 0.05). Only 7 (6.9%) patients had complica-
tions, and the graft success rate was 98.04%.  

Conclusion: We concluded that cartilage tympano-
plasty is a reliable graft material for reconstruction 
of tympanic membrane perforations, and gives  
excellent hearing results, in unilateral and in  
bilateral tympanic membrane perforations. 
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Introduction

Surgical repair (tympanoplasty) of the perforated tympanic 
membrane (TM) is indicated to restore hearing ability as 
well as to prevent recurrent otorrhea (1). Tympanoplasty 
was introduced by Berthold and later developed and 
modified by Wullstein and Zollner (1,2,3,4). The various 
surgical approaches to tympanoplasty include endomeatal 
(per meatal), endaural, and post-auricular routes. These 
approaches have a different effect on surgical outcome, 
depending on the size and site of perforation (1). A surgical 
technique using either underlay or overlay of grafts over 
the perforated TM has been employed by various surgeons 
(1,5,6). The underlay is widely used and is relatively simple 
to perform, as the graft is placed entirely medial to the 
remaining drum and malleus (1,2,7).

Objective

To evaluate the outcome of cartilage tympanoplasty: 
hearing results and complications

Materials and method

The study was a retrospective study involving all patients 
who underwent Type I tympanoplasty done by the same 
surgeon (the author) at the Ear, Nose and Throat (ENT) 
department at Al-Gamhoria Teaching Hospital, and two 
private hospitals, in Aden, Yemen, between January 2013 
and December 2016. 

All patients were assessed pre-operatively by detailed 
history and clinical examination. The patients with 
tubotympanic disease and dry central perforations were 
selected.

Patients with a history of nasal allergy, other nasal 
diseases, throat problems or any systemic disease were 
appropriately treated before having ear surgery. Cases 
of cholesteatoma, ossicular pathology and wet tympanic 
membrane perforations were excluded from the study. 
The side, size and site of the perforations were recorded. 
The patency of Eustachian tube was assessed. Hearing 
assessment was initially performed clinically by tuning 
fork tests and then by Pure tones Audiometry. Ossicular 
chain integrity was speculated by preoperative A–B gap on 
audiometry and then it was checked per operatively when 
the tympanum was opened. CT scan of temporal bone 
was performed in all patients. All cases were operated 
through post aural approach using cartilage perchondrium 
graft from tragus by underlay technique under general 
anesthesia. Patients were followed at regular intervals for 
minimum 1 year post-operatively. Status of the graft, along 
with any evidence of complications was noted, assessment 
of hearing was done 1year postoperative by pure tones 
audiometry. A-B gap and air conduction threshold from 
speech frequencies (500,1000 ,2000HZ ) were recorded. 

The collected data were tabulated and statistical analysis 
was done by estimating rates, means and standard 
deviations, paired sample t-test was used and p-value 
< 0.05 was considered as statistically significant. The 
statistical software package SPSS version 17 was used.  

Results

A total number of 102 patients, who were admitted in the 
ENT department in Al-Gamhoria Teaching Hospital and 
two other private hospitals during the study period, were 
included in this study. Table 1 and Figure 1 shows that forty 
nine (48%) were males and 53(52%) were females. The 
female to male ratio is 1.08:1, and the mean age was 25.9 
± 6.5 years (range 15 - 45 years). The predominant sides 
involved were bilateral 65 (36.7%), while the unilateral sides 
were 37(36.3%). The perforation locations of tympanic 
membrane were 43(42.2%) central, 32(31.4%) posterior 
and 27(26.4%) anterior. The predominant perforation sizes 
were 54 (52.9%) large, 26(25.5%) medium and 22(21.6%) 
small.  

Table 1: Distribution of variables  
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Figure 1: Proportions of study patients related to sex

Table 2 and Figure 2 show the pre-operative and postoperative hearing gap related to hearing levels in decibels. 
Preoperative gap in the air bone gap group 0 – 10 decibels were 0 (0.0%) and in the group 11 – 20 dBs were 10 (9.8%). 
The preoperative gap was higher 92(90.2%) in the hearing level of > 20 decibels, 

while the postoperative gap was higher in the gap group 0-10 decibels 52(51%) followed by gap group 11-20 decibels 
45(44.1%) and in the gap group more than 20 decibels were 5(4.9%). The difference between values is statistically 
significant (p = 0.000).      

Table 2: Pre-operative and postoperative gap related to air bone gap group (n = 102)

 
Chi-square = 152; p = 0.000    

Figure 2: Pre-operative & postoperative gap related to gap group in decibels  

Table 3 reveals that the mean of preoperative A-B gap is 32.16 ± 6.84 dB and postoperative A-B gap is 12.11 ± 8.19 
dB. The hearing gain is 20.05 dB. The difference between means is statistically significant, p = 0.000; [95% CL: 19.117 
– 20.981].
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Table 3:  Means of preoperative and postoperative A-B gap and hearing gain

The preoperative air conduction hearing threshold is 52.16 ± 6.84 dB and postoperative air conduction hearing 
threshold is 32.15 ± 8.19 dB. The hearing gain is also, 20.01 dB. Also, the difference between values is statistically 
significant, p = 0.000; [95% CL: 19.09 – 20.93] as shown in Table 4.          

Table 4: Means of preoperative and postoperative air conduction threshold and hearing gain 

Complications were Otorrhea 3(2.9%) and a group of complications (adhesive graft, failed graft, serous otitis media, 
and wound infection) for each one 1(1.0%), as appears in Table 5.   

Table 5: Distribution of patients without & with postoperative complications 

Discussion

Perforations of the tympanic membrane are quite frequent, 
being caused by infections, trauma or by iatrogenic 
maneuvers. The size and localization of tympanic defects 
are variable, their correct evaluation being essential for a 
successful management of the pathology (8,9). 

Cartilage or composite cartilage grafts are more resistant 
to infections, middle ear pressure, and lack of capillary 
feed (10,11). 

Our study included 102 individuals who had examined, 
diagnosed and undergone tympanoplasty and were 
postoperatively evaluated for hearing bone air gap, hearing 
threshold and complications. The female patients were 
predominant 53(52%) while male patients were 49(48%). 
The female to male ratio was 1.08:1. 

These findings are in accordance with the findings of Gierek 
et al (12), Kiakujori et al (13) and Prasad et al (14) who in 
their studies also had female predominance. In contrast to 
our study Homquist (15) had male predominance. 

The mean age of the patients in our study was 25.9 ± 6.5 
years (range 15 - 45 years). This finding was similar to 
findings by others (13,14,16).   

In the present study the predominant sides involved 
were bilateral 65 (36.7%, while the unilateral sides 
were 37(36.3%). We classified the tympanic membrane 
perforation size as large (subtotal), medium and small. The 
predominant perforation sizes were large (52.9%) followed 
by medium (25.5%) and small (21.6%). We found also, the 
perforation locations of tympanic membrane were central 
(42.2%), posterior (31.4%) and anterior (26.4%).  

These findings were to some extent similar to the finding 
reported by Thakur et al (17) who found that site of 
perforation affects the degree of hearing loss. Big central 
and central malleolar perforation causes greater hearing 
loss than other perforation sites (18). Most authors also 
reported less success with the anterior perforation probably 
because the anterior portion of the tympanic membrane is 
the least vascular area. Longer duration of disease causes 
more damage to the middle ear mucosa (19). 

We used underlay technique of graft placement in all 
patients of the present study. Similar technique of graft 
placement was used in the study of Gerber et al (20), 
Kotecha et al (21) and Dornhoffer (22). 

In the present study, 92(90.2%) patients had preoperative 
hearing loss (air-bone gap) more than 20 decibels. While 
in the group of 11 – 20 dBs there were only 10 (9.8%) 
patients, whereas no patient had an air bone gap 0 - 10 
dB prior to surgery.  
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This was similar to the finding reported by Dabhekar et al 
(23) that 91% (60/65) patients had preoperative hearing 
loss (air-bone gap) between 20-40 dB. 

Other authors such as  Dornhoffer (22) found (45%), 
Gerber et al (20) found (59.9%) and reported much less 
preoperative hearing loss, between 20-40 decibels.  

In a study from Egypt by Fatthy et al (24), they reported 
that in preoperative hearing loss (air-bone gap) there was 
no patient in group of A-B gap 0 to 10 dBs. This finding is 
comparable to our finding. 

Our results differ in the number of patients in the group of 
A-B gap 10 - 20 decibels as well as in the group above 20 
decibels. 

Our explanation of the higher preoperative hearing loss 
in the present study is similar to that mentioned before 
by Dabhekar et al (23) that it is probably due to more 
reluctance of patients towards their health, resulting in late 
referral to an otologist.  

In the present study, mean preoperative air bone gap 
was 32.16 ± 6.84 dB. A similar finding was reported by 
Dabhekar (23) et al (30.14 ± 6 dB) and Aidonis (25) et al 
(32.4 ± 14.1 dB).

Mean postoperative air-bone gap in this study, was 12.11 
± 8.19 dB while in the study by Dornhoffer (22) it was 14.1 
± 9.5 dB and in the study of Mayaleh et al (26) it was 12.2 
± 7.3 dB. 

The hearing gain in this study was 20.05 dB which was 
in accordance with a  previous study by Dornhoffer (27) 
wherein mean hearing gain was 19 dB and a study finding 
of Dabhekar (23) where it was 18.6 dB. 

Onal et al (28) reported in their study that hearing outcomes 
for all patients ABG was 29.59±9.88 dB pre-operatively 
and 16.56±9.30 dB post-operatively and the association 
between values was statistically significant (p =0.001).

We found in our study the preoperative air conduction 
hearing threshold was 52.16 ± 6.84 dB and postoperative 
hearing threshold was 32.15 ± 8.19 dB. The hearing gain 
was also, 20.01 dB. Also, the difference between values 
is statistically significant, p = 0.000; [95% CL: 19.09 – 
20.93]. Our finding is to some extent similar to the findings 
reported by Onal et al (28) that preoperative air conduction 
threshold was 40.69 ± 9.11 decibels and the postoperative 
threshold was 22.97  ± 8.37 decibels. 

Also, in our study the hearing gain in air conduction 
threshold was 20.01 dB which is comparable to that 
reported by Ben Gamra et al (29) in which they mentioned 
in their study that the postoperative mean of air conduction 
gain was 21 ± 11 dB.  

In the current study we found that out of 102 patients only 
7(6.9%) patients had complications. The complications 
were Otorrhea 3(2.9%) [due to mild otitis externa which 
was treated by antibiotics] and a group of complications 

(adhesive graft, failed graft, serous otitis media, and 
wound infection) for each one 1(1.0%). Serous otitis media 
developed in an allergic rhinitis patient and was improved 
by anti-allergic treatment.    

If we consider that adhesive graft 1(1%) and failed graft 
1(1%) the lack of success in the tympanoplasty surgery 
was in 2 patients and the success of tympanoplasty in 100 
patients, so the graft success rate was 98.04%. Our finding 
was comparable with the study result of Khan et al (30) in 
which they reported the success rate was 98.20%. 

Conclusion

- Cartilage tympanoplasty gives excellent hearing 
results whatever the site or size of perforation, with rare 
postoperative complications; 
- Cartilage is a reliable graft material for repairing the 
tympanic membrane perforations; 
- Cartilage tympanoplasty gives better hearing results 
in bilateral tympanic membrane perforations where the 
dysfunction is of the Eustachian tube.  

References

1. Sergi B, Galli J, De Corso E, Parrilla C, Paludetti G. 
Overlay versus underlay myringoplasty: report of outcomes 
considering closure of perforation and hearing function. 
Acta Otorhinolaryngol Ital. 2011; 31(6):366–71. 
2. Olusesi AD, Opaluwah E, Hassan SB. Subjective and 
objective outcomes of tympanoplasty surgery at National 
Hospital Abuja, Nigeria 2005-2009. Eur Arch Otolaryngol. 
2011; 268: 367-72                                       
3. Wullstein H. Theory and practice of myringoplasty. 
Laryngoscope. 1956; 66: 1076-93                        
4. Zollner F. The principles of plastic surgery of the sound-
conducting apparatus.J Laryngol Otol. 1955; 69:637–52.
5. Faramarzi A, Hashemi SB, Rajaee A. “Mucosal pocket” 
myringoplasty: a modification of underlay technique for 
anterior or subtotal perforations. Am J Otolaryngol. 2012; 
33(6): 708–13. 
6. Vartiainen E, Nuutinen J. Success and pitfalls in 
myringoplasty: follow-up study of 404 cases. Am J Otol. 
1993; 14(3): 301-5.          
7. Mishra P, Sonkhya N, Mathur N. Prospective study 
of 100 cases of underlay tympanoplasty with superiorly 
based circumferential flap for subtotal perforations. Indian 
J Otolaryngol Head Neck Surg. 2007; 59(3): 225–8.
8. Ibekwe TS, Ijaduola GT, Nwaorgu OG. Tympanic 
membrane perforation among adults in West Africa Otol 
Neurotol 2007; 28:348-352. 
9. Voss S.E., Rosowski J.J., Merchant S.N., Peake W.T. 
Non ossicular signal transmission in human middle ears: 
experimental assessment of the ‘‘acoustic route’’ with 
perforated tympanic membranes. J. Acoust. Soc. Am. 
2007; 122: 2135–2153. 
10. Mohamad SH, Khan I, Hussain SS. Is cartilage 
tympanoplasty more effec-tive than fascia tympanoplasty? 
A systematic review. Otol Neurotol 2012; 33: 699-705. 
11. Ozbek C, Ciftçi O, Tuna EE, Yazkan O, Ozdem C. A 
comparison of cartilage palisades and fascia in Type 1 
tympanoplasty in children: anatomic and functional results. 
Otol Neurotol 2008; 29: 679-83.

ORIGINAL CONTRIBUTION /  CLINICAL INVESTIGATION



MIDDLE EAST JOURNAL OF FAMILY MEDICINE  •  VOLUME 7 , ISSUE 1046 WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 16 ISSUE 4, APRIL 2018

12. Gierek T, Slaska-Kaspera A, Majzel K, Klimczak-Golab 
L. Results of myringoplasty and type I tympanoplasty with 
the use of fascia, cartilage and perichondrium grafts. 
Otolaryngol Pol. 2004; 58:529-33.
13. Kiakujori K, Esmaieli M, Faramarzi AS. The result of 
hearing in patients treated by surgery due to chronic otitis 
media. Casp J Intern Med. 2010; 1(4): 138-140  
14. Prasad S, Ahlawat B, Kumar A, Agrwal A, Naiksulabha 
M, Chaudhary N. Cartilage island tympanoplasty: The 
retrospective study of anatomical and audiological results. 
Indian J.Sci.Res. 2016; 7(1): 103-107.  
15. Holmquist J. Eustachian tube function and 
tympanoplasty. Acta Otorhinolaryngol Belg. 1991; 
45:67-69.
16. Yurttasa V, Yakutb F, Kutluhanc A, Bozdemirc K. 
Preparation and placement of cartilage  island graft in 
tympanoplasty. Braz J Otorhinolaryngol. 2014; 80(6): 522-
526
17. Thakur G, Kandakure V, Lahane V, Mishra S, Narkhede 
P. Pre-Operative and Post - Operative Audiometric 
Evaluation In chronic Otitis Media. Journal of Dental and 
Medical Sciences. 2015; 14(9): 33-35 
18. Shetty S. Pre-operative and post-operative assessment 
of hearing following tympanoplasty. Indian J Otolaryngol 
Head Neck Surg. 2012; 64: 377-381
19. Khan FK, Rejee RE, Sajilal SM. Assessment of 
factors affecting the outcome of myringoplasty and type-1 
tympanoplasty. Int J Biomed Res. 2014; 05:340-343 
20. Gerber J et al. Hearing results after primary cartilage 
tympanoplasty. Laryngoscope. 2000; 994-1999. 
21. Kotecha B, Fowler S, et al. Myringoplasty: a prospective 
auditory study. Clin Otolaryngol. 1999; 24:126-129. 
22. Dornhoffer JL. Cartilage tympanoplasty: indications, 
techniques and outcomes in a 1000 patient series. 
Laryngoscope. 2003; 113:1844-56. 
23. Dabhekar SB, Doifode PV, Deshpande AS. Cartilage 
Tympanoplasty: A method for hearing reconstruction. 
Indian Journal of Basic and Applied Medical Research. 
2016: 5(4): 567-576
24. Fatthy M, Elsheikh A, Elhabashy H. Evaluation of inlay 
butterfly cartilage tympanoplasty. AAMJ. 2014; 12(3): 247-
255   
25. Aidonis I, Robertson TC, et al. Cartilage shield 
tympanoplasty: a reliable technique. Otol Neurotol. 2005; 
26:838-41. 
26. Mayaleh AH, Heshiki R, Portmann D, Négrevergne 
M. Reinforcing tympanoplasty with cartilage mosaic 
(differences from the palisade technique). Rev laryngol 
Otol Rhinol. 2005; 126(3): 181-89.  
27. Dornhoffer JL. Hearing result with cartilage 
tympanoplasty. Laryngoscope. 1997; 107: 1094-1099.  
28. Onal K, Arslanoglus S, Songu M, et al. Functional 
results of temporalis fascia versus cartilage tympanoplasty 
in patients with bilateral chronic otitis media. The Journal 
of Laryngology & Otology. 2012; 126: 22–25. 
29. Ben Gamra O, Mbarek C, Khammassi K. Cartilage 
graft in type I tympanoplasty: audiological and otological 
outcome. Eur Arch Otorhinolaryngol. 2008; 265:739 - 742  

30. Khan MM, Parab SR. Primary cartilage tympanoplasty: 
our technique and results. American Journal of 
Otolaryngology–Head and Neck Medicine and Surgery.  
2011; 32: 381–387 

ORIGINAL CONTRIBUTION /  CLINICAL INVESTIGATION


