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Dense porous polyethylene total ossicular replacement 
prosthesis (Shea, 1976), designed to replace the entire 

chain, sited on the stapes footplate.    ©  Bruce Black MD                                         

 
          



Shea TORP in situ, telescope temporal bone view. 
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TORP in situ. The angulation against the contours of the 
drum was a factor contributing to a high extrusion rate. 
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Sheehy partial ossicular replacement prosthesis (PORP), 
designed to replace the incus, or both the malleus and 

incus. Smaller flange than the TORP design.    ©  Bruce Black MD                                         

 
          



PORP in situ, temporal bone demonstration. 
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The polyethylene models could be sited deep to the handle 
of the malleus to reduce the extrusion risk and to gain an 

assembly (ossicle to ossicle) function and stability.    ©  Bruce Black MD                                         

 
          



Histology of an explanted PORP. Giant cell reactions are 
evident and contributed to a degree of prosthetic 

degradation noted in some long term cases.    ©  Bruce Black MD                                         

 
          



Edge of a polyethylene PORP, visible through the drum but 
stable and not extruded over two decades. Concurrent 

atticotomy surgery at implantation.    ©  Bruce Black MD                                         

 
          



Extrusion of a polyethylene PORP. A common problem in 
early series, this case being due to canal wall resorption 

and recurrent cholesteatoma after ICW surgery.     ©  Bruce Black MD                                         

 
          



Polyethylene PORP extrusion. Drum collapse after 
transcanal surgery for adhesive otitis, resulting from tubal 
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Cartilage interpositioning. A slice of autograft cartilage is 
sited over the polyethylene columella to prevent biomaterial 

reactions under the drum.    ©  Bruce Black MD                                         

 
          



Cartilage interpositioning. A fine slice of cartilage is 
harvested from the auricle. This produced a curved cap to 

site on the prosthetic head.    ©  Bruce Black MD                                         

 
          



The cartilage cap derived from auricular cartilage, curved to 
adapt to the drum contours, and protecting the polyethylene 

prosthesis.     ©  Bruce Black MD                                         

 
          



Cartilage prosthetic cap, showing the perichondrium on the 
underside that allowed better adhesion and reduced 

prosthetic “skid” under the cartilage.    ©  Bruce Black MD                                         

 
          



Polyethylene TORP, sited on the under-surface of a 
cartilage cap. The original Shea model flange was 

somewhat large, here cut down to fit better under the cap 
as a T-strut.    ©  Bruce Black MD                                         

 
          



Polyethylene TORP and cartilage cap, side aspect. 
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Histology of an explanted TORP and cap. Giant cell 
inflammatory responses are evident around the 

polyethylene, but the cartilage-drum surface is stable.     ©  Bruce Black MD                                         

 
          



Post-tympanoplasty drum showing a PORP-and-cap chain 
reconstruction in the postero-superior drum quadrant,  

(Lt ear).    ©  Bruce Black MD                                         

 
          



PORP extrusion despite cartilage interpositioning, due to 
slow resorption of the cap material. 
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Suturing a polyethylene columella to the cartilage cap, to 
prevent slippage, drum-polyethylene contact, and extrusion. 
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Polyethylene Sheehy PORP with suture-attached cartilage 
cap. 
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Detail of the previous frame. Autograft cartilage cap and 5/0 
nylon suture fixation. 
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PORP in situ. Cartilage cap and nylon suture cap fixation 
technique, Rt drum, There is mild tissue reaction over the 

nylon suture    ©  Bruce Black MD                                         

 
          



Tissue reaction around a stabilising nylon suture in a 
cartilage PORP cap. Post-ICW case. 
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Cap stabilisation. A small cut in the cartilage moves the 
suture away from the drum epithelium, reducing the risk of 

tissue reaction around the suture.    ©  Bruce Black MD                                         
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