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Open cavity canal wall defect, planar demonstration. The 
wall defect is similar in shape to a tapering section of a 

cone, cut on a 450 angle. FR: facial ridge, ZR: zygomatic 
root. LC: lateral canal, P: promontory.    ©  Bruce Black MD                                         

 
          



Use of a hydroxylapatite (HA) wall implant. Planar view 
showing the implant positioning. FRG: facial ridge groove, 

SC: scutum, HA: hydroxylapatite implant.    ©  Bruce Black MD                                         

 
          



A Grote porous HA canal wall implant (1986). Calcium 
phosphate, sintered at 12000 C. The implant had a shallow 
hemi-cone shape and was cut to shape for either Lt or Rt 

use.      ©  Bruce Black MD                                         

 
          



Hydroxylapatite ceramic canal wall implants (Grote), 
demonstrating the cone shape from which the wall repairs 

are shaped.    ©  Bruce Black MD                                         

 
          



Grote canal wall. Use of a foil template to cut the ceramic to 
size. The ceramic is very brittle; a light touch and free 

irrigation are needed to avoid breakage during shaping.    ©  Bruce Black MD                                         

 
          



HA canal walls, planar view showing the shaping of the 
implants to fit the spiral defect of the post CWD EAC defect. 
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Siting a reshaped HA wall implant. Retention grooves are 
cut in the facial ridge and the root of the zygoma. The 

implant tips are thinned. Care is required; the implants are 
brittle.    ©  Bruce Black MD                                         

 
          



Use of the middle temporal flap in mastoidectomy 
reconstruction. The flap was pivotal in achieving a healthy 

EAC and to protect a wall support implant.    ©  Bruce Black MD                                         

 
          



Mastoidectomy reconstruction, diagrammatic wall repair 
sequence: positioning the skin flaps on an Allevyn strip; 

siting the MTF; wall positioning; final EAC packs.    ©  Bruce Black MD                                         

 
          



Mastoidectomy reconstruction with an HA wall: A Allevyn 
strip stabilising a drum repair; B skin flap fold-over; C MTF 

sited; D HA wall positioned. The EAC packing is then 
completed trans-canal.     ©  Bruce Black MD                                         

 
          



Plan of the HA implants, fitted in situ with accompanying 
cartilage-perichondrial composite grafts to prevent drum 

collapse and/or recurrent cholesteatoma.    ©  Bruce Black MD                                         

 
          



HA implant in situ, Rt ear, initial surgery. The implant has 
been shaped into a spiral hemi-ellipse and sited into the 

ridge and root grooves with the MTF immediately anterior, 
seen above entering the EAC.    ©  Bruce Black MD                                         

 
          



HA implant in situ, Rt second stage reconstruction, 
undertaken to ensure the absence of residual 

cholesteatoma.    ©  Bruce Black MD                                         

 
          



Closer view of the previous frame, after removal of some 
secondary ossification. The cavity is clear of residual or 

recurrent disease.    ©  Bruce Black MD                                         

 
          



Residual disease tends to occur in the attic; an adequate 
view of this area at the second stage is essential to ensure 

the absence of small pearls of disease.    ©  Bruce Black MD                                         

 
          



View of the anterior attic, the lateral semicircular canal to 
the lower right. If necessary for better access, the HA wall 
can be thinned with a diamond burr, using free irrigation.    ©  Bruce Black MD                                         

 
          



Right mastoidectomy reconstruction, HA wall technique. 
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Bilateral HA wall reconstructions, but the middle ear on 
each side is poorly aerated, consistent with either poor 

tubal function or obliterative scarring.    ©  Bruce Black MD                                         

 
          



Right mastoidectomy reconstruction, showing a Grote 
implant above the EAC. The drum is thickened but the 
middle ear is partially aerated, indicating tubal function.    ©  Bruce Black MD                                         

 
          



Lt mastoidectomy reconstruction, using a Grote HA wall 
and an Oval-Top TORP. Pre-MTF repair with some thinning 

of the wall stroma over the HA wall.    ©  Bruce Black MD                                         

 
          



Pre-MTF thinned epithelium over the attic section of an HA 
wall implant, due to limited tissue vascularity. An Oval-Top 

TORP head is prominent but stable (5 yr post-op).    ©  Bruce Black MD                                         

 
          



Rt Grote wall reconstruction with an attic semicircular 
cartilage disc supplement. The drum has a granular heavily 

tympanosclerotic appearance.    ©  Bruce Black MD                                         

 
          



Mastoidectomy reconstruction, Grote hydroxylapatite wall 
and MTF (1991). The head of an Oval-Top TORP is visible 

under the drum.    ©  Bruce Black MD                                         

 
          



Rt mastoidectomy reconstruction using a Grote 
hydroxylapatite canal wall implant. The outline of the 

implant can be seen along the posterior wall. MTF, total 
composite graft and titanium PORP.     ©  Bruce Black MD                                         

 
          



Rt Grote HA wall repair. The outline of the implant is just 
discernable  in the superficial EAC to the left. 

   ©  Bruce Black MD                                         

 
          



RT HA wall repair and a posterior half drum cartilage-
perichondrial composite graft. A Spanner head is seen 
under the handle of the malleus and the HA implant is 

noted under the rear EAC wall.    ©  Bruce Black MD                                         

 
          



Left HA wall implant reconstruction, posterior pars tensa 
composite graft. Thick, well healed wall tissues.  
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Rt open cavity repair with a MTF-HA implant combination. 
Scarred featureless drum, but the site is well-healed. 
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EAC after a Grote hydroxylapatite wall repair, using a MTF. 
Well vascularised healthy canal skin. 
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Rt HA canal wall repair. The lateral tip is angulated 
forwards slightly, and tissue resorption is forming a 

retraction over the lateral edge of the implant, which is 
slightly small for the previously very large defect.    ©  Bruce Black MD                                         

 
          



Grossly dehiscing canal wall skin after an early HA wall 
procedure without an MTF, 4/12 postoperative. Extensive 

wall repairs are inadvisable without attention to well-
designed vascular supply.    ©  Bruce Black MD                                         

 
          



Skin dehiscence over a pre-MTF Ha implant. The vascular 
flap eliminated these deep canal defects, although some 
lateral edge defects persisted where the flap cover was 

more tenuous or easily traumatised.    ©  Bruce Black MD                                         

 
          



Displacement of the medial end of a pre-MTF HA wall 
implant. The tip is myringitic, the epithelium tenuous, and 

the procedure will require revision.    ©  Bruce Black MD                                         

 
          



Rt HA canal wall repair. A small pocket is present lateral to 
the wall implant, probably due to imperfect elevation of the 
cavity lining at the entrance of the EAC during implantation. 

Dehiscence over the lateral edge of the HA wall.     ©  Bruce Black MD                                         

 
          



HA implant, pre-MTF, displaced out of the zygomatic root. A 
pocket has formed in the anterior attic, evidently debris-

free, but at risk of recurrent cholesteatoma formation. The 
implant remains epithelialised.    ©  Bruce Black MD                                         

 
          



Exposure of an HA implant edge in the mid canal (4% of 
cases, post-MTF). Dehiscences frequently remain dry over 
prolonged periods. Local excision and grafting removes the 

problem.    ©  Bruce Black MD                                         

 
          



More extensive superficial implant exposure, secondary to 
hearing aid  trauma to the site. Some secondary infection. 

Excise widely and regraft.     ©  Bruce Black MD                                         

 
          



Wall complications after an HA implant was used in a case 
that had a very large meatoplasty, as seen. The HA is rigid, 

conforming poorly to the very large introitus.    ©  Bruce Black MD                                         

 
          



Skin breakdown over the laterl edge of a HA implant. 
Possible poor coverage by the MTF. Drill back via a post-
aural approach and use cartilage or a small local flap to 

cover the site.    ©  Bruce Black MD                                         

 
          



Active HA wall infection. The porous ceramic is prone to 
this complication in 3% of cases. Removal and repair with 

cartilage or titanium sheeting.    ©  Bruce Black MD                                         
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