
OR I G I N A L R E S E A R CH

Comparison of the underlay and over-underlay tympanoplasty:
A randomized, double-blind controlled trial

Mahmoud Shishegar MD1 | Mohammad Faramarzi MD1 | Dorna Biniaz MD1 |

Nikta Rabiei MD1 | Amirhossein Babaei MD-MPH1,2

1Otolaryngology Research Center, Department

of Otolaryngology, Shiraz University of

Medical Sciences, Shiraz, Iran

2Student Research Committee, Shiraz

University of Medical Sciences, Shiraz, Iran

Correspondence

Dorna Biniaz, Department of Otolaryngology,

Otolaryngology Research Center, Shiraz

University of Medical Sciences, Shiraz, Iran.

Email: dorna_biniaz@yahoomail.com

Funding information

Shiraz University of Medical Sciences,

Grant/Award Number: 97-01-01-17598

Abstract

Objective: We aimed to compare the graft success rate and hearing outcomes in

patients with large tympanic membrane (TM) perforation in underlay and over-

underlay approaches.

Methods: This is a prospective double-blind randomized controlled clinical trial with a

parallel design. Patients aged 15–75 years old with large TM perforation (more than

50% of TM) who operated at Khalili hospital affiliated with Shiraz University of Medical

Science, Iran, were enrolled. Exclusion criteria were recent otorrhea, revision surgery,

and pathologic intraoperative findings such as the presence of cholesteatoma, choles-

terol granuloma, ear canal polyp, or damaged ossicle. In the first group, the underlay

method and in the second group over-underlay method were performed. Graft success

rate, atelectasis, and audiology outcomes were evaluated after 6 months.

Results: The investigation was conducted on 84 patients in the underlay and 67 patients

in the over-underlay group. Although there was a higher rate of graft failure (9%) in the

over-underlay group in comparison with the underlay group (4.8%), the difference was not

statistically significant (p-value = .34). No atelectasis was seen in both group. Although,

between-groups comparison of the preoperative and postoperative speech reception

thresholds (SRT) and air-bone gaps (ABG) values showed statistically significantly lower

SRT and ABG in the over-underlay technique, the difference was clinically negligible.

Conclusion: Both techniques provide the same graft success rate, but SRT and ABG

were significantly lower in the over-underlay technique after the operation.

Levels of Evidence: 1b

K E YWORD S

graft success rate, over-underlay, tympanic membrane perforation, tympanoplasty, underlay
method

1 | INTRODUCTION

Chronic otitis media (COM) surgery is common all over the world,

especially in developing countries. The aim of COM surgery is the

reconstruction of tympanic membrane (TM) perforation and the

establishment of a sound-conducting structure in a well-aerated mid-

dle ear.1–3 Surgical technique is an important factor in the graft suc-

cess rate.4,5 Different materials and techniques have been developed
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follow-up, the graft success rate was 100% in the medial tympano-

plasty group in comparison with 84% in the over-under group. The

mean ABG closure was similar between the two groups (11.6 dB in

medial tympanoplasty versus 11.9 dB for the over-under tympano-

plasty, p < .001). Graft lateralization, anterior blunting, and hearing

loss were not reported in any patients. They found this method to be

an effective tympanoplasty technique. In another research, Jung and

Parks22 used the mediolateral graft technique to reconstruct subtotal

and anterior perforations. They showed 97% TM healing and compli-

cations in 5% of cases.

In some studies, the over-underlay technique was performed

using cartilage. In the investigation by Kazikdas et al.,23 the graft

success rate was 95.7% by over-under method with cartilage tympa-

noplasty, and 75% using temporal fascia in 51 patients with subtotal

perforations. A retrospective study by Erbele et al.24 investigated

the over-under cartilage tympanoplasty technique. In this study,

68 patients were included. The average improvement in air conduc-

tion was 6 dB (95% CI: 4–9 dB; p < .0001). The overall healing rate

was 97%. They concluded that over-under cartilage tympanoplasty

was a good method for significant improvement of auditory out-

comes with a low rate of postoperative complications. Çetin and

Erdem25 evaluated the outcome of cartilage tympanoplasty for the

reconstruction of dry subtotal perforations. They performed the

endaural over-underlay method. Cartilage perichondrium tympano-

plasty showed a graft success rate of 96% in a total of

195 participants.

Comparing our results to related studies revealed that the overall

success rate of both operations was acceptable in our center, which is

comparable to similar centers around the world. The statistical analy-

sis could not demonstrate a significant difference between the under-

lay and over-underlay intervention groups regarding the hearing

outcomes and success rate; however, the underlay technique showed

a slightly higher graft success rate.

The most important strength of this instigation was its design

which was a prospective randomized clinical trial. In addition, we

included a relatively large sample size and a control group. The only

limitation was a quite short follow-up time.

5 | CONCLUSION

Therefore, we can conclude that both techniques are efficient and

successful methods of tympanoplasty surgery. Further investigations

are needed to explain the short-term and long-term advantages and

disadvantages of these surgery methods.
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