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INTRODUCTION 

Chronic otitis media (COM) is a common otologic 

disease in India often associated with conductive hearing 

loss due to tympanic membrane perforation and in some 

cases ossicular chain discontinuity or fixation.1 Along 

with complete disease clearance hearing preservation 

and/or improvement by ossiculoplasty should be an 

important goal in tympanomastoidectomies to enhance 

the quality of life and productivity of patients. 

Incus is the most common ossicle affected in COM due to 

its delicate anatomy and poor blood supply.2-4 In such 

cases type III tympanoplasty can be performed for better 

hearing gains. In type III tympanoplasty ossicular 

prosthesis is placed on the stapes superstructure 

(myringostapediopexy (MSP), IIIa) or mobile stapes 

footplate (myringoplatinopexy (MPP), IIIb) and the graft 

(neotympanum). 

Ossiculoplasty is done using autologous materials such as 

incus, malleus, cartilage or synthetic materials like teflon, 

titanium, hydroxyapatite, and plastipore.5,6 Advantages of 

autologous materials are good biocompatibility, low 

extrusion rate, low cost and easy availability.7 

Disadvantages being uncertain disease free state of 
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remnant ossicle, resorption and need for surgical expertise 

and time for refashioning the prosthesis.8 Synthetic 

prosthesis have good strength and sound conducting 

property but are often not preferred due to high cost, high 

extrusion/displacement rates and unsatisfactory hearing 

gains.5 

Our study aims to evaluate the efficacy in terms of 

postoperative hearing gain and complications suffered in 

patients who underwent type III tympanoplasty using 

autologous incus/tragal cartilage and teflon prosthesis. 

METHODS 

A retrospective chart review of 21 patients who 

underwent type III tympanoplasty at Bowring and Lady 

Curzon hospital from January 2018 to December 2018 

was done. Patients between 10 to 60 years who had 

undergone type III tympanoplasty for COM with purely 

conductive hearing loss and complete regular 

documented follow-up were included in the study. 

Patients with sensorineural or mixed hearing loss, 

traumatic ossicular chain discontinuity, complications of 

CSOM, uncontrolled diabetes or immunocompromised 

status or cleft palate and revision cases were excluded 

from the study. Information regarding the indications, 

type of surgery, prosthesis used and any adverse post-

operative events encountered were collected. Pre-

operative pure tone average of hearing thresholds in dB at 

500, 1000, 2000 Hertz and during follow-up at 3 and 6 

months intervals and otoendoscopic examination findings 

were tabulated.  

After univariate comparison of pre- and postoperative air-

bone gap (ABG) in the different subgroups, multivariate 

ANOVA was conducted in order to verify the 

independence of the prognostic factors, both found and 

known. P values less than 0.05 were considered 

statistically significant for all the bilateral tests used.  

RESULTS 

Among the twenty-one patients who underwent type III 

tympanoplasty majority (13) were males. Most of the 

patients were in the 2nd and 3rd decade of life.  

Out of 21 patients, 15 had undergone canal wall down 

procedure (CWDP) while the remaining 6 patients Canal 

wall up procedure (CWUP) (atticotomy with conchal 

cartilage reconstruction of outer attic wall). For the 

ossiculoplasy, prosthesis used were autologous incus (7), 

autologous tragal cartilage (6) and teflon middle ear 

prosthesis (8).  

Among 6 patients who underwent CWUP, 5 had intact 

mobile stapes. Autologous grafts were used to reconstruct 

ossicular chain in most of these cases. In 67% of CWDP 

group MPP mainly with teflon prosthesis was performed 

as in these cases only mobile stapes footplate was 

present. 

Tables 1 and 2 show hearing gain at 3 and 6 months post-

surgery using the different graft materials in MSP or 

MPP. 

Figure 1 shows hearing gain at 3 and 6 months with 

various prosthesis used. Autologous Incus showed a 

hearing gain of 22.05 dB and 25.5 dB while autologous 

tragal cartilage 15.8 dB and 25 dB, teflon middle ear 

prosthesis 23 dB and 28.5 dB at 3 and 6 month post op 

respectively.  

Table 1: Hearing gain at 3 months post-operative. 

 
Pre op 

ABG (dB) 

Post op 

ABG (dB) 

Hearing 

gain (dB) 
 

Pre op 

ABG (dB) 

Post op 

ABG (dB) 

Hearing gain 

(dB) 

MSP 44 24.5 19 

Autologous incus 43 20 22.5 

Tragal cartilage 43 28.3 13.3 

Teflon prosthesis 47 26.6 20 

MPP 54 30.9 22.7 

Autologous incus 53 31.6 21.6 

Tragal cartilage 52 33.3 18.3 

Teflon prosthesis 55 29 26 

Table 2: Hearing gain at 6 months post-operative. 

 
Pre op 

ABG (dB) 

Post op 

ABG (dB) 

Hearing 

gain (dB) 
 

Pre op  

ABG (dB) 

Post op 

ABG (dB) 

Hearing 

gain in (dB) 

MSP 44 19 25 

Autologous incus 43 15 28 

Tragal cartilage 43 20 23 

Teflon prosthesis 47 23 24 

MPP 54 25 29 

Autologous incus 53 30 23 

Tragal cartilage 52 25 27 

Teflon prosthesis 55 22 33 
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Figure 1: Hearing gain with various prosthesis used. 

Hearing gain in CWUP cases was 22.5 dB and 27.5 dB 

while in CWDP cases 20.33 dB and 26.67 dB at 3 and 6 

months post-operative as shown in Figure 2. 

 

Figure 2: Hearing gain based on type of surgery. 

Post-operative oto endoscopy showed granulation in two 

cases which was mainly observed at the bony 

cartilaginous junction of external auditory canal. Both the 

patients had undergone CWUP. These patients were 

successfully treated with local antibiotic and steroid 

drops. Granulation was probably due to the inadequate 

flap cover of the bone of external auditory canal. No 

cases of extrusion of the prosthesis were noted in this 

series so far.  

DISCUSSION 

Various graft materials are used for ossiculoplasty which 

include auto grafts and allograft (bioactive, bioinert and 

biocompatible).9 Each have their own merits and 

demerits. Autologous grafts are preferred by some 

surgeons due to their easy availability and lower 

extrusion rates while allografts provide better prosthesis 

stability and ease of surgery.10  

The closure of ABG achieved by all the different 

modalities of ossicular reconstruction in this study was 

similar (Figure 1). There was no statistically significant 

difference observed when different prosthesis was 

employed (p>0.05).  

Mean hearing gain in CWUP and CWDP groups which 

was achieved at the end of 3 months was 22.5 dB and 

20.33 dB respectively. This improvement continued 

during the next 3 months and the mean was 27.5 dB and 

26.67 dB. Hence, we can infer from this observation that 

optimal hearing gain was seen at the end of 6 months. 

In two cases (one CWDP with teflon total ossicular 

replacement prosthesis (TORP) and the other CWUP 

with incus MSP) the hearing gained at 3 months was lost 

subsequently. The reason for this could not be found as 

these patients refused a second look surgery. This could 

be possibly due to displacement of prosthesis.11 

The hearing gain in CWUP was relatively better than 

CWDP though not statistically significant reinforcing the 

usefulness of retaining the posterior meatal wall without 

compromising disease clearance for better hearing 

outcomes (Figure 2). This is similar to the results 

published by Faramarzi et al where the success rate in 

CWUP was more than CWDP patients but the difference 

was not significant.12 However CWUP may not be 

feasible in all scenarios because of extent of disease – as 

more extensive involvement of mastoid requires CWDP 

for complete disease clearance. 

In a retrospective chart review of 17 cases of 

tympanomstoidectomies using titanium prosthesis, it was 

found that CWUP with partial ossicular replacement 

prosthesis and CWDP with TORP reconstruction showed 

best hearing outcomes.13 

CONCLUSION 

The post-operative hearing gain with autologous incus, 

tragal cartilage and teflon middle ear prosthesis were 

similar. Autologous incus/tragal cartilage though readily 

available, refashioning them is labour intensive and time 

consuming. Teflon middle ear prosthesis is an effective 

material for ossiculoplasty especially useful when incus 

and stapes are absent with a mobile stapes footplate. 

Autologous incus or tragal cartilage are preferred in cases 

with intact stapes head and CWUPs. A prospective study 

with larger sample size and longer follow-up period is 

recommended. 
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