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Summary 

 

The most common causes of hearing loss include: chronic otitis media, temporal 

bone trauma, tympanosclerosis, various types of stiffening of the ossicles, congenital 

malformations of the middle ear and genetic disorders. The main goal of ossiculoplasty 

is to restore the proper function of the middle ear so the effective conduction of the 

acoustic stimulus to the oval window is possible. The laser Doppler vibrometer is a 

helpful test for evaluation and differentiation of disturbances resulting in conductive 

hearing loss. This method also allows a reliable comparison of many different 

techniques of tympanoplasty.  

The aim of the work was an experimental evaluation of the effectiveness of 

various types of reconstruction of the damaged ossicles. In this study measurements 

were carried out on temoral bone specimens with erosion of the long process of the 

incus. The evaluation of ionomer cement used for reconstruction of the long process of 

the incus defect, the results of reconstruction of the incus  defect with the PORP type 

prosthesis of various lengths and middle ear transfer function with incus  interposition 

technique were compared. The tests were carried out on fresh human temporal bone 

specimens, using the Laser Doppler Vibrometer. The measurements were made on 8 

temporal bones, 3 women and 5 men aged 28-72. In 8 temporal bone preparations, after 

measurement in the intact ossicular chain, the incudo- stapedial joint was separated 
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using an 90 degrees angled hook and the long process of the incus has been shortened 

with the malleus nipper. The defect of the long process of the incus  was rebuilt with 

ionomeric cement. Reconstruction of the ossicular chain using the incus interposition 

technique was used after removal of the incus. Restoration of the ossicular chain with 

the PORP prosthesis was performed in 5 temporal bone preparations after removal of 

the incus. PORP prostheses with optimal length, 0.5 mm longer and 0.5 mm shorter than 

optimal were used. The obtained results were subjected to statistical analysis. The 

reconstruction with PORP prosthesis (tympanic membrane-stapes) did not lead to 

reproduction of the amplitude and velocity of the stapes vibrations to the value of an 

intact ossicular chain. It was also observed that implants with the optimal length most 

effectively improved the stapes vibrations, the shortest implants gave the worst results. 

On the other hand, high tension between the tympanic membrane and the stapes caused 

a slightly lower amplitude of vibrations at low frequencies than the medium and small 

tension. The effects of using ionomeric cement to reconstruct the defect of the long 

process of the incus were comparable to the intact ossicular chain. The results of 

tympnoplasty using incus interposition and PORP prostheses were comparable. One of 

the limitation of this experimental study was the use of all reconstructive methods 

dispite anatomical variations. In clinical practice, the choice of surgical technique is 

decided by position of the malleus in realtion to the stapes. In the experimental model, 

both the incus interposition and the PORP type prosthesis were used. The results of the 

reconstruction of the ossicular chain in experimental studies are also independent from 

scarring, granulation, inflammation, unpredictable healing process or changing the 

position of the prosthesis as a result of the growing connective tissue. Experimental 

research is more focused on the properties of the prosthesis itself. It makes possible to 

specify the desired features of implant, determine the optimal inclination angle, choose 

optimal length, mass or material forming a prosthesis. However, long-term auditory 

effects are hardly predictable. The effects of experimental studies enable the assessment 

of the influence of individual factors of bone reconstruction. Intraoperative LDVs 

enables testing of reconstruction during surgery.  Nevertheless, the final outcomes of the 

ossiculoplasty are still determined by the individual conditions of the middle ear 

pathology, healing process in the tympanic cavity and external auditory canal, and the 

function of the Eustachian tube. 

Conclusions: 
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1. Reconstruction of incus defect with PORP prosthesis (membrane-stapes) 

does not reproduce the amplitude and velocity of the stapes vibrations 

to the value of an intact ossicular chain. 

 

2. Optimal length prostheses most effectively improve stapes vibrations, the 

shortest implants give the worst results. 

 

3. The high tension between the tympanic membrane and the stapes causes a 

slightly lower amplitude of vibrations at low frequencies than medium and low 

tension. 

 

4. The effects of using ionomeric cement for the reconstruction of the defect of the 

long process of the incus is comparable to the intact ossicular chain. 

 

5. The use of incus interposition for the reconstruction of the ossicular chain gives 

comparable results to the reconstruction with PORP prostheses. 

 

6. Evaluation of the reconstruction of the ossicular chain using LDV enables a 

reliable comparison of different methods. 

   


