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We performed a comparative evaluation among patients who were assisted free of 
charge at the Public Hospital, and those who were assisted at the Hospital Israelita 
(Jewish Hospital), a private institution with patients from a much better economic 
level and with a good private medical insurance plan.
We paid special attention to the pre-cholesteatomatous stage and to treatment. In 
the Public Children’s Hospital, a total of 16,000 patients came for 22,000 consults 
in the five years studied. Only 84 of them presented with cholesteatomatous 
chronic otitis media (CCOM), and approximately 50 were operated on. In the 
department of otorhinolaryngology at the Jewish Hospital in those years, 18,400 
consults were given for 12,000 patients attended. Of these, 30% were pediatric 
patients who had a total of 5,500 consults. Sixteen (16) pediatric patients were 
diagnosed as having CCOM and were operated on in the years studied.
Otitis media is dynamic, and at any one time it should be considered to represent 
a single point in a continuum of that disease-process.
Chronic otitis media is the most advanced disease-state in the spectrum of otitis 
media, and by definition it is associated with some form of irreversibly pathologic 
condition in the middle ear.  Cholesteatoma occurs when keratinized stratified 
squamous epithelium accumulates in the middle ear or in other pneumatized 
portions of the temporal bone. Cholesteatoma may be classified as congenital or 
acquired.  
Congenital cholesteatoma characteristically develops as a congenital remnant 
of epithelial tissue within the temporal bone in the absence of a defect in the 
tympanic membrane. Aural acquired cholesteatoma develops from a retraction 
pocket in the pars tensa or the pars flaccida, due to migration of epithelium 
through a pre-existing defect (perforation) in the tympanic membrane or more 
rarely from metaplasia of the mucosa of the middle ear or mastoid.  Obliteration 
of the middle ear space may be seen as a result of severe retraction of the tympanic 
membrane, which occurs in both atelectasis of the middle ear (in which the 
mucosa of the middle ear is preserved) and in adhesive otitis media, in which loss 
of mucosa results in adherence of the tympanic membrane to the promontory and 
the ossicles. Perforation of the tympanic membrane is not necessary to a diagnosis 
of chronic otitis media.
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Pre-cholesteatomatous stages 
These stages include all processes that could develop a cholesteatoma in the middle 
ear.  A classification of atelectasis of the middle ear proposed by Tran Ba Huy is 
based on the location of the atelectasis, which can be central or peripheral. Central 
atelectasis is not a disease dangerously likely to develop into cholesteatoma, and 
it can be classified in three stages:  

• Stage 1: Slightly retracted
• Stage 2: Retracted onto the incus
• Stage 3: Retracted onto the promontory.  

Peripheral atelectasis can occur on Shrapnell’s membrane (the pars flaccida) or 
on the pars tensa, developing  posterosuperiorly, or  in another site less important 
than the posterosuperior tympanic membrane.
When the atelectasis becomes severe and localized, a retraction pocket forms. A 
retraction pocket is a medial displacement of a portion of the tympanic membrane 
that may eventually result in formation of a cholesteatoma and may promote 
the growth of granulation tissue, chronic purulent infection, and otorrhea. Deep 
retraction pockets harboring squamous debris and infection often result in erosion 
of the ossicles. 
To continue with the classification by Tran Ba Huy, there are three kinds of 
retraction pockets: 

Self-cleansing and not hidden retraction pocketsA. 
Partly hidden, not self-cleansing retraction pockets with accumulation of B. 
keratin (debris)
Open retraction pockets with otorrhea that, under the otomicroscope, may C. 
show granulation tissue.  This stage marks the beginning of the irreversible 
process of a cholesteatoma.

Retraction pocket type B is considered to be a pre-cholesteatomatous stage 
requiring excision and stiffening surgery (tympanoplasty). We consider a 
retraction pocket type C as a cholesteatoma “in situ,” and the surgery that we 
recommend is the same for treating a cholesteatoma in children.  
We should not exclude at this point Jacob Sade’s classification of posterosuperior 
retraction pockets: 

• Stage l: Slightly retracted and self-cleansing
• Stage 2: Deeper pockets that need cleansing
• Stage 3: Deeper still and partly hidden, requiring excision
• Stage 4: So deep the pocket can only be removed by exposing the scutum 

and the rest of the framework (i.e. retraction pocket cholesteatoma). 
In all of the above stages the pockets show no movement using a pneumatic 
otoscope.  

Bluestone and Rosenfeld give four key factors that affect the progression of a 
retraction pocket from stages 1 to 4: 

Their position relative to structures of the middle ear does or does not (1) 
touch or is or is not adherent to one or more ossicles (i.e., adhesive otitis 
media), including  the incus, incudostapedial joint, stapes, head of the 
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malleus, and incudomallelear joint (or other structures of the middle ear 
such as the promontory of the cochlea).
Their ability to expand with pressure: the entire pocket does or does not (2) 
easily expand to the normal position when negative pressure is applied 
with a pneumatic otoscope or when positive pressure is applied when 
the patient is anesthetized with nitrous oxide.
The extent visualized: the entire pocket is visualized or parts are not (3) 
seen even after pressure is applied. This is because the pocket extends 
beyond the visible portion of the middle ear space (sinus tympani, 
facial recess, epitympanum, or medial to other parts of the tympanic 
membrane).
The retraction pocket is self-cleansing and free of infection: epithelial (4) 
debris, crusting, or purulent material is or is not within the pocket.

A persistent and progressive retraction pocket can lead to sequelae such 
as hearing loss, discontinuity of the ossicular chain, or cholesteatoma. This 
activity involves a chronic inflammatory process in the middle ear. Inflammation 
in the medial portion of the retracted or collapsed tympanic membrane can result 
in adhesive changes and can fix the pocket to the ossicles or to surrounding 
structures or both. The next stage in this series of events would be discontinuity of 
the ossicles or the formation of cholesteatoma or both, which may be demonstrated 
under the otomicroscope.

Inflammation can also increases atelectasis in the following manner:
• Infection within the retraction pocket: Transition between the two conditions 

usually follows a progressive course from retraction pocket to cholesteatoma, 
but the factors involved in this transition remain obscure at present.  
Infection within the retraction pocket, however, appears to be important in 
the process.

• Other factors include paranasal sinusitis or upper respiratory tract allergy.
• Hypertrophy of mucosal folds or granulation tissue in the isthmus and attic 

can obstruct the middle ear as well.

It is useful to mention that various pre-cholesteatomatous forms cited by Paparella 
are exactly described as “stage B” (from 1 to 4) and “stage C” (from 5 to 8) by 
Tran Ba Huy:

Partly hidden posterosuperior pocket1. 
Not self-cleansing posterosuperior pocket2. 
Partly hidden attic pocket3. 
Not self-cleansing attic pocket4. 
Posterosuperior or attic polyps or granulation tissue5. 
Erosion of the scutum6. 
Adhesive otitis with persistent negative pressure7. 
Posterosuperior or attic suppuration that does not stop with clinical treatment.8. 
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In the pathogenesis of atelectasis there are three main factors:
A fragile and movement-limited tympanic membrane.1. 
Sustained high negative pressure in the middle ear, and the2. 
Chronic inflammation in the attic blocking the isthmus and  tympanum.3. 

A fragile and movement-limited tympanic membrane can be constitutional or 
acquired. The constitutionally fragile tympanic membrane replaces Schrapnell’s 
membrane (the pars flaccida) because it has only two layers and in the 
posterosuperior area it is defined as a tympanic isthmus.  It  represents a union 
of the two first branchial arches.  An acquired fragile tympanic membrane occurs 
because of sustained high negative pressure in the middle ear, where the middle 
radiating stratum of the tympanic membrane is lost.  Blockages of the isthmus 
and tympanum can be complete (when the retraction pocket is in Schrapnell’s 
membrane) or may be partial (generating an anterior or posterior retraction pocket 
under the ligament).

Types of surgeries proposed for the treatment of the cholesteatoma
A canal-wall-up procedure is considered when the cholesteatoma does not extend 
beyond the posterosuperior wall of the ear canal, when the cholesteatoma is 
located in the external attic or when it can be followed up using a longitudinal 
study as a control. A canal-wall-down procedure is considered in all other 
cases. There are many advantages of the canal-wall-up technique: no cavity 
is left in the post-op, the ossicular chain remains usable, a meatoplasty is not 
necessary and there is a shorter period of post-operative healing. Unfortunately 
many disadvantages of this technique can also occur, such as there is a greater 
incidence of residual cholesteatoma and a greater incidence of recurrence as well; 
more surgical training and skill is needed.
On the other hand a canal-wall-down technique also has many advantages, such as 
lower incidence of residual cholesteatoma, wide and direct access to the structures 
of the ear, simple tympanoplastic technique that requires less systematization of the 
technique and less technical difficulty. There are disadvantages in this technique 
also: longer post-surgical healing, leaving a communicating cavity, and it requires 
meatoplasty that many times can lead to an aesthetic problem.

Conclusions
Retraction pockets in stage “C” should be considered to be cholesteatomas 1) 
“in situ.”
Treatment of cholesteatomas “in situ” should be similar to treatment for other 2) 
cholesteatomas.
Early diagnosis of cholesteatomatous lesions ensures a better therapeutic 3) 
result.
The earlier the cholesteatoma is diagnosed, the more canal-wall-up techniques 4) 
can be used.
Surgical techniques should be adapted for each case.5) 
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