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Mastoidectomy (ICW) 

Surgical Steps 
  Exposure 

 Transcanal, postaural 
  Disease removal 
  Reconstruction 

  Wall, drum, chain 
  Closure 

 Skin. EAC packs 



Trans-canal Approach 

 Clearance of stapedial and sinus tympani 
        disease is an essential step of ICW surgery. 

Without achieving this goal the surgery cannot 
        restore hearing 

The optimal approach is via the EAC, as the 
       descending facial nerve occludes the post- 
       aural approach.  



The initial step of Intact Canal Wall mastoidectomy surgery 
(ICW) is a transcanal clearance of the stapes. A superficial 
meatoplasty and/or anterior wall drill-back may be required. 
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Clearance of cholesteatoma from the sinus tympani is best 
achieved via a transcanal approach. Scutum reduction back 

to the plane of the descending facial nerve may be 
required.     ©  Bruce Black MD                                         

 
          



Trans-canal cholesteatoma removal. Preoperative view of 
the posterior half of a severely collapsed Rt drum. The 
incus, stapes and round window are overhung by the 

scutum.     ©  Bruce Black MD                                         

 
          



Initial drill-back of the overhanging postero-superior scutum, 
revealing the chorda and attached mucosa. A sheet of .020” 

Silastic protects the tmpano-meatal flap.    ©  Bruce Black MD                                         

 
          



Elevation of the posterior mesotympanic mucosa. 
Collapsed drum is seen deep to the chorda. 
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Elevation of the retraction sac revealing the incus, 
stapedius tendon and horizontal facial nerve. 
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Elevation of the sac from the sinus tympani. The chorda, 
stapedius tendon and the pyramid have been sacrificed for 

exposure. The plane of the descending VII lies just 
posterior to the scutum edge.    ©  Bruce Black MD                                         

 
          



Post-aural Approach 
 

 The essential feature of this step is to widely 
expose the root of the zygoma, as the attic lies 
medially and must be cleared of disease in 
those cholesteatoma cases that require a post-
aural approach.  



Post-aural exposure demonstrating the critical approach to 
the attic. 
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ICW approach to the mastoid, attic and mesotympanum. 
The last is achieved via a posterior tympanotomy. 
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ICW access to the mastoid and middle ear (Jansen, 1958). 
The posterior tympanotomy does not give optimal stapes 
footplate and sinus tympani access. A trans-canal scutum 

drill-back may be preferred.    ©  Bruce Black MD                                         

 
          



ICW clearance of cholesteatoma: Identification of the lateral 
semicircular canal (L), the posterior geniculate artery 

(arrowed) and the descending facial nerve.    ©  Bruce Black MD                                         
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ICW: Developing exposure of the attic. 
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ICW: access to disease in the anterior attic. The processus 
cochleariformis is seen inferiorly. 
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Classic ICW mastoid/attic/posterior tympanotomy exposure. 
The advent of transcanal scutum reduction and composite 

drum grafts has reduced the need for the posterior 
tympanotomy to a minority of cases.    ©  Bruce Black MD                                         

 
          



Posterior tympanotomy view of the posterior 
mesotympanum. VII and lower attic. 
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Trans-mastoid ICW visualisation of the attic and 
mesotympanum. Homograft drum and chain in situ. 
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Repairs 
 
 
 
 
 

In the great majority of cholesteatoma cases it is 
vital to undertake precise drum and wall repairs to 

prevent recurrent sac formation. 
 

  EAC Wall 
  Drum 
  Chain 
 
 

   



Recurrent cholesteatoma follows several patterns. 
Invagination via the attic is common if repairs to this site are 

inadequate.    ©  Bruce Black MD                                         

 
          



Attic defect repair after ICW. A durable HA or titanium 
underlay beneath autograft cartilage repairs offers support 

and another line of defence against recurrent disease.    ©  Bruce Black MD                                         

 
          



ICW: Prevention of attic recurrent disease by canal wall 
repairs. This can be done by a variety of methods, here 
using titanium sheeting. CC: cartilage composite graft.    ©  Bruce Black MD                                         

 
          



Limited inlay attic repairs using a small semicircle of 
autogenous cartilage. Case of an attic cholesteatoma with a 

very small entry point. HA plate deep to the repair.    ©  Bruce Black MD                                         

 
          



Larger cartilage sheet covering the upper deep EAC. Oval-
Top HA prosthesis evident behind the drum. 
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A cartilage overlay graft, superficial to an inlay and titanium 
support sheet. Moderately large attic defect. Spanner head 

present under the malleus handle.     ©  Bruce Black MD                                         

 
          



Combined attic and pars tensa grafts, the latter to stiffen a 
weakened upper drum and to shield an underlying titanium 
PORP. Attic cholesteatoma with mesotympanic extension.    ©  Bruce Black MD                                         

 
          



ICW. During access to the attic, care should be taken to 
minimise thinning of the EAC wall in the postero-superior 

section.    ©  Bruce Black MD                                         

 
          



Partial necrosis of the EAC wall after ICW. This occurs 
particularly if the bony canal has been excessively thinned, 

and may result in sac reformation through the defect.    ©  Bruce Black MD                                         

 
          



Rt ICW. A curved pick indicates the EAC wall site at  
10-11 o’clock that is at risk during attic exposure. 
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Plan of canal widening and subsequent repairs. Tortuous 
canals may require thinning of the posterosuperior EAC for 

adequate attic access, necessitating wall supplements 
(pate, cartilage) to avoid breakdown.    ©  Bruce Black MD                                         

 
          



Repair of wall defects due to disease or surgery. The 
support layer under the cartilage repairs may need to be 

extensive. Titanium sheeting adapts well to this 
requirement.    ©  Bruce Black MD                                         

 
          



Repair of the postero-superior EAC after wall thinning for 
attic disease removal. Extensive combined pate and 

cartilage shavings have covered the risk area.    ©  Bruce Black MD                                         

 
          



Repair of larger attic canal wall defects in ICW. Overlaying 
repairs with a vascular flap avoids necrosis and infection 

(TCFC: temporalis fascia canal flap, CC: cartilage 
composite graft). Titanium repair method.     ©  Bruce Black MD                                         

 
          



Repair of a disease- or surgically-thinned canal wall. 
Titanium sheeting has widely reinforced the wall and may 

be supplemented with pate or cartilage.    ©  Bruce Black MD                                         

 
          



Recurrent cholesteatoma may occur through the lateral 
canal wall. Repairs with autograft cartilage (C), supported 

by titanium sheeting (T) and overlain with a vascular flap (f) 
provide a stable and durable outcome. 
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Cholesteatoma is commonly a result of chronic tubal 
insufficiency. Reinforcement of the posterior pars tensa is 

advisable to prevent re-collapse.    ©  Bruce Black MD                                         

 
          



Drum reinforcement with cymba conchae or inter-crural 
fossa cartilage-perichondrial composite grafts also acts to 
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Drum repair after a pars tensa cholesteatoma, removed via 
a trans-canal approach. In the absence of a significant attic 

defect, repairs at this site were unnecessary.    ©  Bruce Black MD                                         

 
          



Drum grafting in ICW. Many cholesteatoma cases result 
from pre-existing tubal insufficiency. Composite grafts resist 
re-collapse. These are fashioned to fit the site, with thinned 

edges to avoid fixation to the scutum.    ©  Bruce Black MD                                         

 
          



Composite grafting; final positioning of the drum repair 
which protects an underlying PORP as well as preventing 

retraction and recurrent sac formation.     ©  Bruce Black MD                                         

 
          



ICW surgery frequently weakens the tissues around the 
upper scutum. Sac reformation may occur along this line 
and is best avoided using cartilage reinforcement of the 

pars tensa.    ©  Bruce Black MD                                         

 
          



Drum and wall repairs for cases of combined attic-pars tensa 
disease. The attic component is supported by a durable 
underlay material – either hydroxylapatite or titanium.    ©  Bruce Black MD                                         

 
          



Post-ICW EAC and drum showing overlapping combined 
attic and drum reinforcement composite grafts. Combined 

attic and pars tensa pattern cholesteatoma.    ©  Bruce Black MD                                         

 
          



EAC packs. Allevyn strips laid over the drum/wall grafts with 
the non-adherent pink film side covering raw areas. This 

prevents granulations from infiltrating the canal dressings.    ©  Bruce Black MD                                         

 
          



The Allevyn strips are folded over, then, via a trans-canal 
approach, they are unfolded and spread over the skin 

edges. Further strips complete the packing via the EAC.    ©  Bruce Black MD                                         

 
          



Trans-canal Allevyn EAC packing. The strips are soft, 
elastic, hygroscopic and non adhesive. Carefully cut and 
sited, they pack the EAC precisely. The strips are coated 
with ciproxin-betamethasone ointment, remaining 3/52.    ©  Bruce Black MD                                         
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