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ARTICLE INFO                           ABSTRACT
 

 Introduction-Titanium prostheses provide functionally promising results after 

reconstruction. Additional designs are created to improve and facilitate the 

surgical technique. The aim of our prospective observational study was to 

evaluate the functional results using the assembly of PORP or TORP with 

cartilage sutured together during ossiculoplasty.  

Material & method- Our technique for ossiculoplasty lies in the principle of 

providing cartilage support for the PORP or TORP in order to keep the assembly 

stable and secure during the post-operative recovery time thus ascertaining the 

reduction in the number of prosthesis displacement or extrusion cases. PORP or 

TORP and cartilage assembly is sutured with 3-0 vicryl suture. 

Conclusion- Teflon prosthesis is a very versatile and compatible material for ossiculoplasty with less wear 

and tear and it remains in place for several weeks.Suturing the cartilage with PORP or TORP using vicryl 

suture keeps the assembly in position during the first few weeks till the healing is complete.TORP/PORP 

cartilage assembly with vicryl sutures prevents long term hazards of foreign body granulomatous reaction in 

the middle ear. As well as there are less chances of prostheses extrusion & expected to result in better post-

operative hearing outcomes. 
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INTRODUCTION 

The field of otology has been always curious to 

accept and modify the various techniques in 

reconstructing the middle ear conductive 

mechanism. Ever since Matte’s first myringo-

stapediopexy in 1901, there have been sincere 

attempts for providing the patient with better 

post-operative hearing (1,2). Ossiculoplasty is 

defined as restoring the hearing mechanism 

between the tympanic membrane and the oval 

window by re-establishing a functioning 

ossicular chain. It is indicated both mucosal and 

squamosal type of chronic otitis media leading 

to ossicular discontinuity, ossicular fixation due 

to tympanosclerosis, adhesions etc. Trauma to 

the middle ear ossicles either iatrogenic or 

otherwise is also a leading cause for 

ossiculoplasty.  Operating on an only hearing 

ear is an absolute contraindication for 

ossiculoplasty. 

The plethora of ossicular prostheses available 

in recent times is an obvious proof of the depth 

of ongoing research in this field. The ultimate 

aim is to develop a prosthesis which could 

reproduce and perhaps improve upon the 

natural impedance matching system at vital 

hearing frequencies in a consistent maner (3,4). 

Initially, autografts and allografts were the 

ossicular replacement material used most 

commonly by otologists.  However, owingto 

the risk of prion disease (including Creutzfeldt-

Jakob disease) transmission, use of allografts 

have come to a near halt. The advent of various 

bio-inert compatible prosthetic materials with 

better stability and hearing outcomes have 

shifted the balance in favour of prosthetic 

implants over last few decades (3). The new age 

otologist has a wide array of middle ear 

implants to choose from but finds it difficult to 

know which one works best. 

Optimal results in ossicular reconstruction 

depend not only on the qualities of the 

prosthesis, but also on the environment in 

which it is placed and the surgical techniques 

used. There are controversial reports in 

literature regarding the use of each of the 

various prosthesis with generous consideration 

given to the middle ear status and stability of 

the reconstruction. Many of the studies  

preferred methods utilizing the patient’s own 

tissue but when the situation is feasible, 

prosthetic devices have also given good 

results(5). 

Prosthetic devices are classified according to 

the desired reconstruction: 

-  Incus prostheses: when the malleus and 

stapes are present. 

-  Incus-stapes prostheses : when the stapes 

footplate is present along with an intact 

malleus. 

- Partial ossicular replacement prostheses 

(PORPs): when the stapes superstructure 

is intact. 

-  Total ossicular replacement prostheses 

(TORPs) : when only the stapes footplate 

is available.(4,5). 

The stability of the titanium prosthesis is 

always under debate leading to doubtful 

consistent post-operative hearing. A small 

piece of cartilage is considered mandatory to be 

placed over the PORP or TORP  to provide 

stability and to prevent extrusion of the 

prosthesis(6,7). In our study we have tried to 

improve the stability of the PORP or TORP 

with cartilage assembly by suturing them with 

vicryl suture.  

 

MATERIAL AND METHODS 

Surgical technique : 

All the patients in our study were cases of 

chronic otitis media both mucosal and 

squamosal type with pre-operative conductive 

hearing loss. Depending on the nature of the 

disease process and extent of mastoid bone 

involved, patients underwent canal wall down 

or down type of mastoidectomy with posterior 

cancal wall reconstruction in some cases. After 

the completion of mastoidectomy with 

clearance of disease, the ossicular integrity was 

assessed and a decision regarding the type of 

ossicular reconstruction and material was 

taken. Partial ossicular reconstruction 

prosthesis (PORP) was used in the presence of 

an intact stapes suprastructure and Total 

ossicular reconstruction prosthesis (TORP) was 
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used when only the stapes footplate was 

available. 

Our technique for ossiculoplasty lies in the 

principle of providing cartilage support for the 

PORP or TORP in order to keep the assembly 

stable and secure during the post-operative 

recovery time thus ascertaining the reduction in 

the number of prosthesis displacement or 

extrusion cases. This is brought about by 

procuring a small piece of conchal or tragal 

cartilage about 0.5*0.5 cm size and placed in 

normal saline (Figure1, 2). 

Once the mastoid clearance of disease is 

completed, temporalis fascia graft is placed ad 

adjusted in position. The graft and the 

tympanomeatal flap are then gently elevated to 

expose the ossicular remnants like the stapes 

suprastructure or footplate. This forms the 

receptive bed for the assembly to be placed for 

reconstruction. PORP or TORP is held gently 

with ossicle holding foreceps and the harvested 

cartilage is held with small artery forceps 

(Figure 3 a, 3b). 3-0 vicry suture is passed 

through both the components of the assembly 

(Figure 4) and knots applied with slow and 

delicate wrist movements (Figure 5 a, b, c & 

Figure 6 a, b).  PORP or TORP and cartilage 

assembly is placed in the receptive bed and 

adjusted in order to lie as vertically as possible 

contacting the temporalis graft and malleus if 

possible. The vertical positioning of the 

assembly provides adequate height to the 

middle ear which has an effect on post-

operative hearing outcomes. The assembly 

provides a secure hold on the cartilage over the 

prosthesis in order to avoid any contact or 

friction between the prosthesis and graft. Such 

contact would be detrimental in causing 

extrusion of the prosthesis. Hence, this 

assembly provides more stability to the 

prosthesis. The surgery is completed with 

posterior canal reconstruction in some cases.  

 

FIGURES 

 
                                                Figure .2                                                 Figure. 1 

 

 
Figure. 3 a                                                         Figure. 3  b 
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Figure.4                                                      Figure 5 a 

 

 
Figure 5 b                                                              Figure 5 c 

 

 
                                Figure.6 a                                                                  Figure.6 b 

 

Captions for Figures 

Figure 1. Showing harvested tragal cartilage with intact perichondrium 

Figure 2. Showing reshaped circular tragal cartilage 

Figure 3 a & b. Showing vicryl suture being passed through TORP 

Figure 4. Showing vicryl suture being passed through TORP & cartilage 

Figure 5 a, b, c. Showing vicryl suture, TORP & cartilage assembly from top and side after taking the 

knot 

Figure 6a & b.  Showing vicryl suture, TORP & cartilage final assembly  
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RESULTS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2 Improvement hearing pre and post op in both the groups 

  PORP TORP 

Pre Op Post Op Pre Op Post Op 

CHL1 2 3 1 5 

20.0% 30.0% 10.0% 50.0% 

CHL2 3 3 1 3 

30.0% 30.0% 10.0% 30.0% 

CHL3 4 0 7 1 

40.0% 0.0% 70.0% 10.0% 

MHL2 0 1 0 1 

0.0% 10.0% 0.0% 10.0% 

MHL3 1 0 1 0 

10.0% 0.0% 10.0% 0.0% 

WNL   3   0 

  30.0%   0.0% 

 

 

 

 

Table 1 Demographic and clinical characteristics of patients in both the groups 

Characteristics PORP TORP TOTAL 

Age (Years) (Mean) 27.1± 16.5 28.9 ± 12.5   

Male Sex 7 (70%) 8 (80%) 8 (80%) 

Type of 

Hearing Loss 

CHL1 2 1 3 

20.0% 10.0% 15.0% 

CHL2 3 1 4 

30.0% 10.0% 20.0% 

CHL3 4 7 11 

40.0% 70.0% 55.0% 

MHL3 1 1 2 

Side of 

Surgery 

10.0% 10.0% 10.0% 

B/L 1 0 1 

10.0% 0.0% 5.0% 

LEFT 7 4 11 

70.0% 40.0% 15.0% 

RIGHT 2 6 8 

20.0% 60.0% 40.0% 

Malleus (Affected) 6 10 16 

60.0% 100.0% 80.0% 

Incus (Affected) 9 10 19 

90.0% 100.0% 95.0% 

Stapes (Affected) 2 10 12 

20.0% 100.0% 60.0% 
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Table 3 Hearing Improvement patients in both the groups 

Characteristics PORP TORP TOTAL 

Hearing Improvement (Yes) as per patient 9 9 18 

90.0% 90.0% 90.0% 

Grades of 

Hearing 

No Improvement 2 2 4 

20.0% 20.0% 20.0% 

Grade 1 4 5 9 

40.0% 50.0% 45.0% 

Grade 2 4 3 7 

40.0% 30.0% 35.0% 

 

DISCUSSION  

 With the evolution of newer surgical 

techniques and advances in the instrument 

armamentarium available to the otologist, the 

hearing outcome of ossiculoplasty has shown a 

noticeable improvement over recent year. 

Success in ossiculoplasty depends on case 

selection, stable technique, post-operative care 

and patient related co morbidities (8). Ossicular 

grafts and prostheses must couple well at their 

ends to bone or soft tissue, but must remain 

suspended in air elsewhere in order to transmit 

sound effectively (9). In addition, ossicular 

implants are prone to resorption from persistent 

or recurrent infection and extrusion from 

negative pressure and tubal insufficiency. 

Mastoid cellularity had a significant effect on 

the outcome of the surgery. Black found the 

middle ear mucosa to be a predictor of 

postoperative hearing outcome (10). He 

reported his SPITE method of assessment, 

which divided prognostic factors into surgical, 

prosthetic, infection, tissue, and Eustachian 

factors. 

The presence of a malleus handle contributed to 

a successful surgical outcome, but the presence 

of a stapes suprastructure did not significantly 

affect the outcome of the surgery (9). When the 

malleus handle was present, PORP and Incus 

gave better results than TORP. When the 

malleus handle was eroded, the results were 

superior when the stapes suprastructure was 

also involved and TORP was used as an 

ossicular replacement material than when the 

stapes suprastructure was present (9,10). 

Theoretically, the stapes superstructure should 

contribute little or nothing to the acoustic gain 

of the middle ear mechanism, whereas in fact 

the malleus actually may be significant 

acoustically through its action as a catenary 

lever and impedance matcher (9). 

The type of mastoidectomy also proves to be an 

important factor affecting hearing results. 

Canal wall down cases providing poorer results 

as compared with intact wall mastoidectomy. 

One would expect poorer hearing results in a 

canal-wall-down situation because a shallow 

middle ear cleft is less acoustically efficient and 

preservation or reconstruction of the canal wall 

favours a more physiologic ossiculoplasty, with 

less chance for contact and fibrosis of the 

prosthesis to the promontory or facial nerve 

(11, 12).  

Teflon prosthesis is a very versatile and 

compatible material for ossiculoplasty with less 

wear and tear and it remains in place for several 

weeks to allow sufficient time for mucosal 

regeneration and resists degradation and 

resorption (13). Literature supports the use of a 

small piece of cartilage over the prosthesis so 

as to avoid its contact with the graft thus 

preventing extrusion. This cartilage cover has 

the propensity to get displaced during the post-

operative period enhancing the extrusion rate 

with these prosthesis (14,15). Suturing the 

cartilage with PORP or TORP keeps the 

assembly in position during the first few weeks 

till the healing is complete. This period is very 

critical for displacement of the cartilage over 

the prosthesis. The vicryl sutures being 

absorbable in about 2 weeks prevents any long 

term hazards of foreign body granulomatous 
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reaction in the middle ear. All this is expected 

to result in better post-operative hearing 

outcomes. 

 

CONCLUSION  

 Teflon prosthesis is a very versatile and 

compatible material for ossiculoplasty with 

less wear and tear and it remains in place for 

several weeks. 

 Suturing the cartilage with PORP or TORP 

using vicryl suture keeps the assembly in 

position during the first few weeks till the 

healing is complete. 

 TORP/PORP cartilage assembly with vicryl 

sutures prevents long term hazards of 

foreign body granulomatous reaction in the 

middle ear. As well as there are less chances 

of prostheses extrusion & expected to result 

in better post-operative hearing outcomes. 
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