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Mastoidectomy reconstruction, surgical approach. Hairline 
incision from the line of the tragus, above, to the level of the 

mastoid tip.    ©  Bruce Black MD                                         

 
          



Titanium canal wall reconstruction. The surgical aim is to 
re-create the triple layers of healthy skin, a firm and durable 
support wall, and an intervening vascular layer to nourish 

the skin and protect the support.    ©  Bruce Black MD                                         

 
          



Wall reconstruction plan. In cases where bone removal in 
the attic has been extensive, a supplementary cartilage 

graft may be used to optimally seal the attic.    ©  Bruce Black MD                                         

 
          



Titanium Rt mastoidectomy reconstruction, initial exposure. 
The hairline incision is through skin only, exposing the 

underling temporalis fascia and mastoid periosteum without 
incising either.     ©  Bruce Black MD                                         

 
          



Approach to the squamous temporal pericranium. A rake is 
engaged on to the lower edge of the fascia at the level of 
the suprameatal crest, firmly retracting the fascia laterally.    ©  Bruce Black MD                                         

 
          



The fascia is divided along the crest, avoiding incision of 
the underlying soft tissues. The rake is re-engaged on to 
the muscle, which is then elevated off the pericranium.     ©  Bruce Black MD                                         

 
          



Exposure of the  squamous pericranium. Note the “railway 
line” of twin middle temporal vessels passing posteriorly 

from the upper border of the zygoma, just above the EAC.     ©  Bruce Black MD                                      
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Elevation of the MTF. The flap outline is cut onto the bone, 
the flap being raised from anterosuperiorly, working back 

and down using a first incision tympanoplasty knife.    ©  Bruce Black MD                                         

 
          



Progressive elevation of the pericranial section of the MTF, 
down to the supramastoid crest. The axial vessels are 

evident in the flap tissues.    ©  Bruce Black MD                                         

 
          



Completion of the MTF after elevation of the mastoid 
periosteum (the lower half). The very vascular pericranial  

upper half will recreate the EAC lining.    ©  Bruce Black MD                                         

 
          



Detail of the pericranial upper half of the MTF with the 
vascular nature of the tip evident.  
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Anterior reflection of the elevated MTF to reveal the 
posterior cavity lining just inferior to the spine of Henle. 
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Progressive elevation of cavity lining. Any disease is 
cleared and the redundant skin excised. If available skin is 
atrophic or deficient, the MTF nonetheless re-epithelialises 

rapidly to form a new EAC lining.    ©  Bruce Black MD                                         

 
          



Titanium wall reconstruction. Retention grooves in the facial 
ridge and zygomatic root, to stabilise the sheeting in place. 
The sheeting is flexed upon insertion, then released, the 

spring retaining the sheet in situ.    ©  Bruce Black MD                                         

 
          



Once cleared of disease, a retention groove is cut into the 
root of the zygoma with a 1 mm cutting burr. 
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Facial ridge retention groove, cut slightly deeper in the 
lateral extent, to retain the sheeting securely. Care to avoid 

VII trauma is emphasised.    ©  Bruce Black MD                                         

 
          



Stiff aluminium foil, originally used to shape HA canal wall 
implants, then adapted to shape titanium repairs. 
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Once the site is prepared, the template of stiff aluminium 
foil is used to create a shape and curvature that fits the site 
exactly. This is then used to fashion the titanium sheeting.    ©  Bruce Black MD                                         

 
          



Demonstration of the curvature of the implant. The shape 
corresponds to a spiral section of a cone. 
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Titanium sheet implant tested in situ for shape and 
curvature, preparatory to wall reconstruction by layers. 

   ©  Bruce Black MD                                         

 
          



The drum is repaired together with the appropriate 
ossiculoplasty. A cartilage-perichondrial graft is preferred, 

to avoid graft collapse, as open cavity cases are notoriously 
secondary to tubal insufficiency.    ©  Bruce Black MD                                         

 
          



Repair of the drum with a cartilage graft. Drum remnants 
and soft tissue flaps are sited to cover the drum as far as 
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Ossiculoplasty using a Grace titanium TORP, sited under 
the composite graft. 
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Once the middle ear reconstruction is complete, the EAC 
wall is recreated from front to back: the drum is stabilised 

with an Allevyn strip, and then the skin flaps, the MTF, and 
the titanium wall are positioned successively.    ©  Bruce Black MD                                         

 
          



Positioning the MTF. The middle ear repair has been 
stabilised and the skin flaps positioned. The vascular upper 

half of the MTF is draped over the wall defect, into the 
retention grooves.    ©  Bruce Black MD                                         

 
          



Final position of the titanium sheeting implant. The implant 
pins the flap edges into the retention grooves, preventing 

displacement and ensuring complete coverage.    ©  Bruce Black MD                                         

 
          



SECOND STAGE FINDINGS 
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Second stage reconstruction surgery, showing the above 
case 12/12 later, titanium sheeting in situ. The sheeting is 

easily cleared of covering soft tissue.    ©  Bruce Black MD                                         

 
          



Detail of the above frame, demonstrating the access to the 
attic that facilitates re-examination for residual 

cholesteatoma pearls.    ©  Bruce Black MD                                         

 
          



Reconstructed EAC post radical mastoidectomy. Titanium 
wall  support layer and MTF coverage, total drum 

composite and titanium TORP.    ©  Bruce Black MD                                         

 
          



EAC, 1/12 after a cavity reconstruction with titanium 
sheeting and a MTF. The tissue remains slightly thickened 
but vascular, and will stabilise further over several weeks.    ©  Bruce Black MD                                         

 
          



Final EAC outcome subsequent to a titanium sheeting canal 
repair. The sheeting is cut precisely to fit and is covered with 

a MTF plus remaining skin flaps. Total composite graft.    ©  Bruce Black MD                                         

 
          



Mastoidectomy reconstruction, coronal CT. The sheeting is 
seen in cross-section in the roof of the EAC to the left. 
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Post titanium sheeting Rt mastoidectomy reconstruction, 
axial CT. The sheeting repair is evident in the deep EAC.  
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