
 

Mastoidectomy 
 
     Different types of Mastoidectomy procedures have been described in the 
literature.  In this article we are making every effort to clear the air and put to rest 
the confusion which has been reining so for. 
     Several basic terms, such as atticotomy, atticoantrostomy, simple 
Mastoidectomy, conservative radical operation, classic radical operation and 
tympanomastoidectomy have often been described. 
     Atticotomy: 
     Otherwise also known as epitympanotomy, denotes opening of the attic, 
performed through the transmeatal route.  In this procedure the lateral wall of the 
attic is drilled away and the lateral attic is exposed. 
 

 
This fig1. demonstrates Atticotomy with preservation of  bony bridge 
 
 
Atticotomy can be performed in several ways, leading on to various modifications: 
 

1. Preservation of the bony bridge, by drilling superior to the bony annulus and 
widening it towards the tegmen tympani as indicated in the figure 1. 

 
 



 

 
 
Fig 2 : Atticotomy with total removal of bony bridge 
 
2. Total removal of the bony bridge together with the lateral attic wall up to the 

level of tegmen tympani, exposing the lateral attic, the ossicles and the 
ligaments as shown in fig 2.   In cases of resorption of the ossicles or removal 
of the remnants of the ossicles, the atticotomy can be further extended and 
the medial attic exposed. 

 
 

 
Fig 3 Here the medial attic is exposed  because of resorption of malleus head and incus body 
 



 

3. In cases of resorption of the ossicles or removal of the remnants of the 
ossicles, the atticotomy can be further extended and the medial attic exposed.  
(Fig 3). 

 
 
 
4. Partial removal of the bony bridge.  This situation can be caused by 

spontaneous resorption of the bony annulus by cholesteatoma; or by drilling 
in cases in which there are difficulties in removing cholesteatoma at a 
particular point; or lastly in cases with fixation of malleus. (Fig 4) 

 
 

 
Fig 4 showing atticotomy with a partially removed bony bridge 
 

5. The bridge can be removed or be resorbed in the middle as shown in Fig 4. 
In the anterior part as shown in fig 5. 

 



 

 
Fig 5. Atticotomy with removal of anterior part of bony ridge. 
 

6. In attic cholesteatoma there is often resorption of the bone in the region of 
Sharpnells’s membrane (the scutum), and the bridge cannot remain intact in 
its middle or anterior part. 

7. In sinus cholesteatoma, starting with a posterosuperior retraction of pars 
tensa, the posterior part of the bridge can be resorbed, or may have been 
removed to gain better access to this region.  (Fig 6) 

 

 
Fig 6. Atticotomy with removal of posterior part of bony bridge. 
 



 

8. Displacement of the intact bridge - In cases with attic cholesteatoma and 
spontaneous resorption of the bridge, or in cases requiring drilling of the 
bony annulus in order to provide better exposure of the mesotympanum, 
part of the superior bony annulus (the scutum) is drilled away, displacing it 
superiorly.  After the atticotomy, the new bridge is positioned more 
superolaterally than the original bridge.  This type of displacement of the 
bridge occurs after performing an anterior atticotympanotomy in order to 
remove the tensor tympani fold and the bony plate in the anterior attic to 
improve the ventilation through it. (Fig 7) 

 
 

 
 
Fig 7 Atticotomy with superolateral displacement of an intact bridge. 
 
Even though methods involving removal of the bridge have been popular it is always 
better to preserve varying amounts of bridge in order to maintain the middle ear 
space.  Of course sacrificing the bridge saves lot of time during surgery. 
 
Atticoantrostomy: 
     Is nothing but an extension of the atticotomy in a posterior direction through the 
transmeatal route.  The lateral attic and aditus walls are removed, and the antrum 
is entered.  The posterosuperior bony can wall is removed, and the access to the 
antrum is gradually widened. (Fig 8 & 9) 
     In cases with poor pneumatization,  a small antrum, and a sclerotic mastoid 
process, an atticoantrostomy results in a small cavity with smooth walls. (Fig 9) 
In a large cell system, the atticoantrostomy results in a large cavity. 
 
 



 

 
Fig 8 showing a large atticoantrostomy 
 
 
 

 
Fig 9 showing a small atticoantrostomy 
 
Bondy’s Operation: (Fig 10) 
     This is nothing but atticoantrostomy without entering the tympanic cavity.  The 
lateral part of the cholesteatoma matrix is removed; the medial part is left in place 
marsupializing the cholesteatoma.  If the tympanic cavity is entered the operation is 
not described as Bondy’s operation, but as an atticoantrostomy or conservative 
radical operation. 
 
 



 

 
Fig 10 showing Bondy’s operation 
      
     In classic Bondy’s operation atticoantrostomy with removal of the 
posteriosuperior bony meatal wall is performed exposing the cholesteatoma sac 
involving the attic and antrum.  The sac is then incised, a suction tube is placed in 
the sac, and the cholesteatoma mass is sucked away.  The lateral part of the matrix 
is then cut off. 
     If the tympanic cavity is opened and the cholesteatoma marsupialized with the 
matrix being left in place in the attic, the fascia has to be placed under the matrix in 
order to prevent in growth of the cholesteatoma into the tympanic cavity.  The 
keratinized squamous epithelium of the matrix and the epithelium of the replaced 
drum remnant and the canal skin gets integrated. 
 

 
 
Fig 11 showing completed Bondy’s operation, with the atticoantrostomy.  The malleus & incus are 
intact, but covered with cholesteatoma matrix. 
 
 



 

 
     If there is no need for hearing improvement and ossiculoplasty, the tympanic 
cavity is not opened in Bondy’s operation, whereas in conservative attico 
antrostomy a tympanoplasty is also performed, either to prevent in growth of the 
cholesteatoma into the tympanic cavity or as a part of ossiculoplasty. 
 

 
 
Fig 12 showing atticoantrostomy, or conservative radical operation, with marsupialization of an attic 
cholesteatoma extending into the tympanic cavity, which is open.  The sac is incised, and the 
cholesteatoma is sucked out.  The tympanic cavity is entered, with the tympanomeatal flap being 
elevated posteriorly. 
 
     In the treatment of attic cholesteatoma, a gradual transition from an atticotomy 
with removal of the bony bridge to Bondy’s operation can be seen.  In fact, it is only 
the extent of bone removal from the posterosuperior ear canal wall and the 
adherence of the cholesteatoma membrane to the lateral semicircular canal, with 
blockage of the ventilation through the tympanic isthumus that distinguishes a large 
atticotomy from a small Bondy’s operation.  In both types, the medial part of the 
cholesteatoma sac is left in place covering the intact Ossicular chain, or the medial 
wall of the aditus ad antrum with the lateral semicircular canal and the medial wall 
of the antrum. 
 



 

 
 
Fig 13  After removal of the partly eroded incus, and after resection of the head of the malleus, the 
medial part of the cholesteatoma matrix is left in place.  The cholesteatoma is marsupialized in the 
attic and antrum regions, but removed from the tympanic cavity. 
 

 
 
Fig 14 After the incus interposition between the stapes and the malleus handle, after placement of the 
fascia under the epithelial edges and under the drum, and after replacement of the skin flaps, the 
conservative operation is completed. 
 



 

 
Fig 15 Side view of an atticotomy with removal of the scutum and the bony bridge (hatched area) 
 
     In cases with a small attic cholesteatoma, good hearing, and no significant 
discharge, and in which the bottom of the cholesteatoma cannot be seen, an 
atticotomy can be performed by removing the scutum until the bottom is visible i.e. 
fig 15.  The lateral wall of the cholesteatoma sac is removed, and the medial wall is 
left in place, improving access to the choleateatoma sac and facilitating migration of 
the keratin from the sac. 
 
     In an attic cholesteatoma involving the aditus ad antrum, a large part of the 
postero superior bony canal has to be drilled in order to perform a large atticotomy 
and marsupialize the cholesteatoma.  Ventilation of the antrum still occurs through 
the tympanic isthumus under the body of incus and the head of the malleus and 
under the medial part of the cholesteatoma matrix, which is not yet adherent to the 
lateral semicircular canal.  The adherence of cholesteatoma membrane to the lateral 
semicircular canal is probably the most reliable sign differentiating the atticotomy 
from the Bondy’s operation in cases of attic cholesteatoma.  In cases with adherence 
of the cholesteatoma membrane to the lateral canal the aditus ad antrum is involved 
in the cholesteatoma, and ventilation of the antrum cannot take place through the 
tympanic isthumus.  Extensive removal of bone is necessary to visualize the 
cholesteatoma sac, and the result resembles a small open  atticoantrostomy cavity - a 
Bondy’s operation. 
 



 

 
 
Fig 16 Side view of an atticotomy with large removal of the superior bony ear canal wall (hatched 
area) ventilation of the antrum through the isthumus is still possible. 
 
 
 
 
 
 
 
 
 



 

 
 
Fig 17 Side view of a large atticotomy or a small Bondy’s operation in an attic cholesteatoma 
involving the aditus ad antrum, adherent to the lateral canal closing the isthmus, blocking the 
ventilation of the antrum.  Even after removal of the large part of the superior bony canal wall 
(hatched area) and the lateral membrane of the cholesteatoma sac (dashed line) with good exposure 
of the medial cholesteatoma wall, progression of the cholesteatoma is possible towards the antrum 
indicated by the arrow. 
 
 
 
 
 
 



 

 
 
Fig 18 Side view of a Bondy’s operation in a case with large attic cholesteatoma.  All bone from the 
postero superior canal wall up to the middle fossa dura is removed (hatched area), together with the 
lateral membrane of the cholesteatoma sac (dashed line).  The cholesteatoma is marsupialized, with 
wide access to the small open cavity.  The Ossicular chain is intact, and the medial cholesteatoma 
membrane is adherent to the medial aditus and antrum walls. 
 
 
 
 
 
 
 
 



 

 
 
Fig 19 Large atticotomy with removal of bony bridge in an attic cholesteatoma.  Extensive drilling of 
the superior canal wall is performed, and the cholesteatoma is marsupialized.  The medial wall of the 
cholesteatoma sac covers the head of the malleus and the body of the incus.  The cholesteatoma is not 
adherent to the lateral wall of the semicircular canal, providing good ventilation of the antrum 
through the tympanic isthmus. 
 
     Cortical Mastoidectomy (Schwartze Mastoidectomy) is a transcortical opening of 
the mastoid cells and the antrum.  It is the initial stage of any transmastoid surgery 
of the middle ear, inner ear, facial nerve, endolymphatic sac, labyrinth, internal 
acoustic meatus, and various procedures on the skull base for removing skull base 
tumors. 
 
 
 
 



 

 
Fig 20 Simple cortical Mastoidectomy in a retro auricular approach.  The antrum and the mastoid 
cells are opened.  The bony meatal wall is intact but thick, because the small cells of the ear canal 
have not been removed.  The lateral canal, the malleus, and the incus are just visible.  The outer attic 
wall is not opened. 
 
Conservative Radical Operation 
     Conservative radical Mastoidectomy, conservative radical operation, or modified 
radical operation is a canal wall down procedure, denoting a Mastoidectomy with 
opening of the antrum and attic, removal of the postero superior bony canal wall, 
either drilling away of the bony bridge and lowering of the facial ridge or preserving 
the thinned down bony ridge.  The structures within the tympanic cavity are 
preserved, hence the term conservative radical operation.  The only difference 
between this and the attico antrostomy is the extent of bone removal.  In the radical 
operation, the exenteration of the air cells is more radical than in an attico 
antrostomy.  Also, marsupialisation of the cholesteatoma and leaving intact the 
medial part of the cholesteatoma membrane is not included in conservative radical 
operation. 
 
DEFINITIONS:  
BRIDGE: is a part of bony postero superior meatal wall lateral to aditus ad antrum. 
Facial Ridge: It is a bony posterior meatal wall that lies lateral to vertical portion of 
facial nerve. 
Anterior Buttress: is that part of the bone where the posterior canal wall meets the 
tegmen. 
Posterior Buttress: is that part of the bone where posterior canal wall meets the 
floor of the external auditory canal lateral to the facial nerve. 
 
 
 
 



 

 
 

 
 
Fig 21 Situation in the tympanic cavity after a classical radical Mastoidectomy with removal of the 
fibrous annulus and all ossicles.  The cavity is large, the facial ridge is low. 
 
Classical Radical Operation: 
     Classical radical Mastoidectomy or classical radical operation is a canal down 
Mastoidectomy, and includes the same bone work in the mastoid process as the 
conservative radical operation.  However, the structures within the tympanic cavity 
are removed, e.g. the remnants of the incus and malleus, and the drum remnant 
with the fibrous annulus and sometimes even the bony annulus.  In a classical 
radical operation closure of the eustachean tube is performed.  Today even after 
radical removal of all structures from the tympanic cavity, an attempt to close the 
tympanic cavity is performed to achieve faster healing, or sometimes even to 
reventilate the tympanic cavity, or atleast a part of it. 
 
Tympanomastoidectomy: 
     Transmastoid tympanoplaty, tympanomastoidectomy, combined approach 
tympanoplasty or cortical Mastoidectomy, are terms denoting an intact canal wall 
or canal wall up Mastoidectomy where the posterior canal wall is preserved.  The 
procedure is based on retro auricular approach. 
     Several methods of Mastoidectomy are used: 1. classic intact canal wall 
2. Modifications of intact canal wall procedures, 3. Temporary displacement or 
removal of bony ear canal. 
 
 
 
 
 



 

 
 
Approaches and Routes: 
     The term approach means the method of access to the middle ear through soft 
tissues; the term route means the method of access to the middle ear through the 
bone.  The approaches can be endaural, or retro auricular, and superior or anterior. 
     The routes can be transcortical or transmeatal. 
 

 
 
Fig 22 The transcortical and transmeatal routes for a Mastoidectomy in the retroauricular approach.  
The ear canal skin is pushed anteriorly, and its superior part is elevated.  The bone work can be 
performed by a transcortical (outside - in) route or a transmeatal one (inside - out).  The 
transcortical TC and transmeatal TM routes are indicated as well as the transmeatal routes for 
atticotomy A, atticoantrostomy AA and Mastoidectomy M.  The dark dotted area is the sigmoid 
sinus. 
 
Transcortical route: 
     The transcortical route for drilling starts on the surface of the cortical bone of 
the mastoid process, behind the bony ear canal, which can remain intact either 
temporarily or permanently.  This route is also described as the outside in route, 
because the initial drilling is always outside.   
 
Transmeatal route: 
     The transmeatal (transcanal) route for drilling starts in the bone of the ear canal, 
either laterally or medially.  This route is also described as the inside out route, 
because the initial drilling is from within the ear canal, e.g., with an atticotomy 
followed by antrostomy and retrograde Mastoidectomy.  Through this endaural 
route, an atticotomy alone without Mastoidectomy can be performed.  The 
Mastoidectomy can start in the ear canal, as in the transcortical route. 
 
 
 



 

 
 

 
 
Fig 24 The retrograde Mastoidectomy in a retroauricular approach and transmeatal  TM route. 
First an atticotomy A is performed and continued posterolaterally, entering the antrum with an 
atticoantrostomy AA and further removal of mastoid air cells laterally and posteriorly resulting in a 
retrograde Mastoidectomy M.  A typical inside out Mastoidectomy. 
 
Approaches and mastoidectomies: 
     In Mastoidectomy, both the endoaural and the retro auricular approaches have 
various advantages and disadvantages.  

1. The view into the attic in the retroauricular approach is oblique, in the 
posteroanterior direction.  In the endaural approach, the view is direct, 
lateromedially, and the distance to the attic is shorter than in the 
retroauricular approach. 

2. The view into the Eustachian tube orifice is good in both approaches, but 
somewhat better in the retroauricular approach. 

3. The view into the posterior tympanum and sinus tympani is better in the 
endaural than in the retro auricular approach. 

4. Mastoidectomy can easily be extended in the retroauricular approach, 
whereas extension is difficult or even impossible in the endaural approach. 

5. Cavity obliteration with muscle flaps, especially using the anterior based 
Palva flap and the inferiorly pedicled Guilford flap are only possible in the 
retro auricular approach. 

 
     The retroauricular approach is increasingly dominating mastoid surgery, partly 
because of the ease of cavity obliteration and better access it provides. 
 
 
 



 

 
 
Routes and approaches: 
     Using the retroauricular approach, both the transcortical and the transmeatal 
routes to the mastoid for canal wall up Mastoidectomy, atticoantrostomy, and canal 
wall down Mastoidectomy can be used.  In fact, the transmeatal route can be 
employed as easily as the transcortical route.  With the endaural approach, the 
Transmeatal route is the route of choice.   
     An atticotomy usually starts with drilling of the lateral attic wall, and a 
transmeatal atticoantrostomy follows the atticotomy through further drilling of the 
ear canal wall.  Mastoidectomy or a conservative radical operation can then be 
performed as a retrograde extension of the atticoantrostomy. 
     The cavities produced using the retroauricular approach, either by transcortical 
or the transmeatal route, are generally larger than the cavities produced using the 
endaural approach. 
 

 
 
Fig 25 Side view of the mastoid cavity obtained in a retroauricular approach with extensive drilling 
of the cortical bone at the mastoid plane.  Medially, the lateral semicircular canal, facial nerve, stapes 
and malleus handle, with the anterior aspect of the drum are shown. 
 



 

 
 
Fig 26 The cavity usually achieved in an end aural approach with less extensive drilling of the 
cortical bone at the mastoid plane.  The dark dotted area is the sigmoid sinus. 
 
Canal wall up and canal wall down mastoidectomies: 
     The terms canal wall up and canal wall down have become popular.  
Mastoidectomies are classified exclusively on the basis of whether the canal wall is 
removed or remains intact.  Table 1.  The fact that the bony ear canal wall 
sometimes remains only partly intact, e.g., after spontaneous erosion, or is 
deliberately partly removed, results in several variations or modifications of the 
canal wall Mastoidectomy techniques. 
     Subclassification of, or synonyms for canal wall down Mastoidectomy techniques 
are: atticotomy, Bondy’s operation, atticoantrostomy, classical radical operation, 
retrograde Mastoidectomy. 
     The subclassifications of canal wall up techniques are simple Mastoidectomy, 
cortical Mastoidectomy, classic intact canal wall Mastoidectomy, CAT. 
     The other features of the classification are the obliteration of the cavity or 
reconstruction of the ear canal or both. 
Open technique:  In canal wall down Mastoidectomy, the cavity may remain open, 
neither obliterated nor with the ear canal reconstructed.  The exposed bone is 
simply covered with fascia or skin or not covered at all.  This type of cavity is lined 
by granulations and later reepithelialized. 
 
 
 
 



 

 
 



 

 
Table 1 
 



 

 
Closed technique:  The canal wall down Mastoidectomy cavity can be partly or 
totally obliterated, and the ear canal partly or totally reconstructed.  A partly or 
totally reconstructed canal wall down cavity is defined as the closed technique. 
 
 
Classic canal wall up Mastoidectomy: 
     Also known as classic intact canal wall Mastoidectomy or CAT is defined as a 
Mastoidectomy with an entirely preserved, but thinned, bony ear canal wall.  The 
disease form the attic is removed through careful drilling of all the bone between the 
ear canal and the tegmen tympani and hence enlarging access to the attic.  Access to 
the tympanic cavity is achieved by a so called posterior tympanotomy other wise 
also known as posterior atticotympanotomy.  The goal of the intact canal wall 
Mastoidectomy is to repnuematize the mastoid cavity. 
 

 
Fig 27 Perspective side view of the intact canal wall Mastoidectomy in a retroauricular approach on 
the superior half of the cavity.  The ear canal, lateral semi circular canal, facial nerve, and intact 
ossicles are intended to illustrate the ear canal changes in this. 
 
     Several modifications of intact canal wall Mastoidectomy have been described 
and used, but in several so called intact canal wall methods, the bony ear canal is 
not intact at all, partly because of the extensive drilling of the medial ear canal wall, 
and partly because of the spontaneous resorption of the lateral attic wall. 
 
 
 
 



 

 

 
 
Fig 28 The classic intact canal wall Mastoidectomy with an entirely intact, but thinned, bony ear 
canal wall 
 
 
Modifications of intact canal wall Mastoidectomy: 

1. Atticotomy with preservation of the intact bony bridge 
2. Atticotomy with preservation of a partly resorbed bony bridge 
3. Atticotomy with removal of the bridge 
4. Widening of the ear canal 

 
Atticotomy openings of various sizes with preservation of the intact nonresorbed 
bony bridge: 
     The goal of this atticotomy is to obtain a good view into the anterior attic.  The 
bridge remains in its normal position. (Fig 30) 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Fig 29 Side view of classic intact canal wall Mastoidectomy.  The posterior wall is thin, and there is a 
broad communication between the attic and tympanic cavity through posterior atticotympanotomy 
indicated by the arrow.  Incus repositioning is performed and the cavity will be repneumatized. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 

 
Fig 30 Modification of intact canal wall Mastoidectomy with an atticotomy.  The bridge is preserved 
with good view of the attic. 
 
Atticotomy openings of various sizes with preservation of a partly resorbed bony 
bridge: 
     In cases in which there is spontaneous resorption of the lateral attic wall due to 
cholesteatoma, an atticotomy has to be performed superiorly to the resorbed bridge, 
resulting in displacement of the new bridge superiorly and laterally.  Sometimes, 
resorption of the lateral wall can be more extensive, so that the atticotomy has to be 
performed further laterally, and the bony bridge in such cases is displaced further 
superolaterally. (Fig 31) 
 
 
 
 
 
 
 
 



 

 

 
 
Fig 31 Modification of intact canal wall Mastoidectomy with an atticotomy in a case with resorption 
of the bridge, which is only partially preserved.  (arrow) 
 
 

 
Fig 32 A high atticotomy in a case with extensive spontaneous resorption of the lateral attic wall.  The 
atticotomy is extended posteriorly towards the antrum.  The bridge is displaced superolaterally. 
 
 
 



 

 
 
Atticotomy openings of various sizes with removal of bony bridge: 
     Removal of the lateral attic wall is known as anterior tympanotomy.  In cases 
with resorption of the lateral attic wall, only limited removal of the bridge is 
necessary.  After extensive removal of the lateral attic wall and a large atticotomy, 
only the lateral half of the ear canal wall is intact. 
 
Widening of the ear canal: 
     By drilling the lateral part of the canal, better access to the tympanic cavity can 
be achieved.  The superior wall of the ear canal can be drilled away, exposing the 
lateral attic, the tegmen antri, and the tegmen tympani.  With continued drilling of 
the ear canal, an attico antrostomy can be performed resulting in the entire canal 
wall being displaced posteriorly in relation to its normal position, with the attic 
being exposed.   
     The bridge can be preserved or removed.  Usually the Ossicular chain is not 
intact. 
 

 
 
Fig 33 Canal wall up Mastoidectomy with a large atticotomy posteriorly involving the antrum as 
well. 
 
 
 
 
 
 
 



 

 

 
 
Fig 34 Widening of the lateral part of the ear canal combined with an atticotomy with preservation of 
the bridge.  The entire ear canal is displaced superoposteriorly, and behind it a Mastoidectomy is 
performed. 
 
 
 
 
 
    Fig 35 Widening of the ear canal with atticotomy and Mastoidectomy, without bridge preservation. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
Canal wall down Mastoidectomy: 
     The canal wall down mastoidectomies include attico antrostomy, Bondy’s 
operation and conservative and classic radical mastoidectomies with total removal 
of bony bridge. 
 
Modifications of canal wall down Mastoidectomy: 
     Modifications are related to the preservation or partial preservation of the bony 
bridge, resulting in intact bridge techniques.  In cases with resorption of the lateral 
attic wall, the bridge can be preserved, but is displaced laterally and posteriorly. 
 

 
 
Fig 36 Modification of canal wall down Mastoidectomy with the preserved bridge in its normal 
position. 
 



 

 
 
Fig 37 Widening of the ear canal, atticotomy, and Mastoidectomy in a situation without the incus and 
malleus head. 
 

 
 
Fig 38 Canal wall down Mastoidectomy with preservation of the bridge in a case with spontaneous 
erosion of the lateral attic wall, resulting in the bridge being displaced laterally and posteriorly. 
 



 

 
 
Fig 39 Canal wall down Mastoidectomy with preservation of the bridge, which is displaced laterally 
and posteriorly in relation to the incus and malleus. 
 
 

 
Fig 40 Canal wall down Mastoidectomy with partial preservation of the bridge in a case with partial 
preservation of the bridge in a case with spontaneous resorption of the bridge. 
 



 

 
The bridge may be partly resorbed, or surgically removed either posteriorly or 
anteriorly.  In combination with various degrees of Ossicular deficiency (e.g., 
missing incus but present malleus, or missing incus and malleus head) and various 
types of partial bridge removal have been described. 
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