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When discussing so-called developed and developing countries it is important 
to bear in mind that all countries are made up of large numbers of communities. 
The communities vary tremendously in the quality of life and the facilities 
available to the people living in the particular community. What distinguishes 
between developed and developing are the relative proportions in the country of 
communities where quality of life is good and the facilities available are sufficient 
for general well-being compared to communities where quality of life is less than 
ideal, in which there is a lack of necessary facilities and within which a significant 
proportion of individuals live in abject poverty. In developing countries it is often 
the latter that predominate.
From a health point of view a significant distinguishing feature is how the wealth 
of the country translates into the overall expenditure on health (leaving aside 
the factor of distribution of wealth). Typically a developed country will spend 
“thousands” of monetary units per individual on health whereas in a developing 
country expenditure may only amount to “tens” of monetary units per individual. 
This factor is largely responsible for access to health care facilities, the quality of 
care available at these and the availability of referral services.
It is largely the combination of these social and health care access factors that 
contribute both to the presentation of disease and decisions as to how best 
to manage it. This applies as much to cholesteatoma in children as it does to 
other diseases.
My experience as a Paediatric ENT surgeon has been at the Red Cross War 
Memorial Children’s Hospital in Cape Town in South Africa–perhaps one of the 
better off developing countries. At this hospital with its “first world” facilities we 
manage mostly patients from poor communities and our experience of ear disease 
there is biased towards more extensive disease.
An example would be mastoiditis as a complication of ear infection. In developed 
countries it is typically said to occur in about 1:100,000 cases of acute otitis media 
with 1:1,000 resulting in death whereas in developing countries it occurs in about 
1:10,000 cases of acute otitis media with 20:1,000 resulting in death–a reflection 
of both access to good Primary Health Care and the lack of referral services.
A recent review of our last 36 cases of mastoiditis showed that 20 resulted from 
acute otitis media, 12 from acute-on-chronic otitis media and 4 simply had a post 
auricular abscess. Of the 12 associated with acute-on-chronic otitis media 9 were 
due to cholesteatoma and 3 to TB.
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An earlier review of our experience (Table 1) of mastoiditis associated with 
cholesteatoma showed that approximately:

Table 1. Mastoiditis associated with cholesteatoma

25%  of cases of mastoiditis are caused by cholesteatoma
25%  of cholesteatoma presents with mastoiditis
25%  of cholesteatoma induced mastoiditis presents with intracranial sepsis 

How common is cholesteatoma in the communities we serve? I cannot give you 
an accurate figure. I run an outreach programme in which my medical students do 
ear clinics in the rural areas around Cape Town at which they see both adults and 
children. The figures from these clinics (Table 2) give some indication:

Table 2. How common is cholesteatoma in the communities we serve?

Middle Ear Effusions  5.5%
Active Chronic OM (wet)  10%
Inactive Chronic OM (dry)  5.5%
Cholesteatoma  1%

These figures are not a measure of the incidence in the community but reflect 
the distribution in those individuals in the community with an ear problem. With 
regard to the latter, it has seriously been suggested that the prevalence of chronic 
otitis media in a community is a good measure of the effectiveness of Primary 
Care in that community. When health care is good the prevalence is low but when 
it is not the prevalence will be high – often rising above the critical level of 4% 
that is defined by the World Health Organisation as representing a “major health 
problem needing priority attention”.
They also reflect another difference between ear disease in children in developed 
vs developing countries. In developed countries the problems of management of 
recurrent otitis media and middle ear effusions tend to predominate whereas in 
developing countries these represent only a small proportion of the workload, the 
predominant condition being active/inactive chronic otitis media. 
How extensive is cholesteatoma by the time it presents to us? These figures 
(Table 3) are from a review of our surgery for cholesteatoma.

Table 2. How extensive is cholesteatoma by the time it presents to us?

Attic only (minimal disease)   - 13%
Attic + antrum  - 42% 
Attic + antrum + mastoid  - 20%
Attic + mesotympanum  - 12%
Attic + antrum + mesotympanum  -   6%
Attic + antrum + mastoid + mesotympanum (maximal disease)  -   7% 
Bilateral disease in  16% 
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In other words, very few cases present early and some present very late.
Allied to this is the extent (Table 4) of ossicular chain destruction:

Table 4. Ossicular chain

Ossicles intact   - 20%
Incus/malleus erosion, stapes intact  - 24% 
Incus/malleus/stapes erosion  - 53%
Remainder not described

Where does the disease originate assuming that, apart from congenital (3% in 
our series), almost all cholesteatoma starts as a retraction pocket. In series from 
developed countries the pars flaccid seems to be the commonest site of origin 
whereas in our experience the pars tensa is by far the commonest site of origin 
See Table 5.

Table 5. Commonest site of origin

Pars flaccida   - 11%
Postero-superior pars tensa  - 37% 
Antero-superior pars tensa  - 5%
Post + ant pars tensa  - 4%
Total atelectasis  - 6%
Central perforation  - 15%
Remainder unable to determine.

The definitive treatment of cholesteatoma is surgery. Briefly there are three 
different surgical methods employed although there are almost as many variations 
on these as there are otologists. 
Atticotomy is a limited exposure of disease confined to the attic region of 
the middle ear. It may or may not involve dismantling and reconstructing the 
ossicular chain in order to remove disease wrapped around or deep to the ossicles. 
Sometimes attic disease will have extended into other parts of the middle ear and 
surgery may then have to be extended to permit eradication of disease. At the end 
of the procedure the “open” area may be fascia grafted and left exposed to the ear 
canal as a small atticotomy cavity or reconstruction of the bony defect created for 
exposure may be undertaken.
Once disease has extended backwards beyond the attic region of the middle ear 
into the mastoid air cell system then mastoid surgery is required in addition to 
attic surgery. 
This may take the form of open cavity mastoid surgery in which disease is 
removed from the mastoid, the attic and the middle ear by creating a single cavity 
connecting all these areas and opening the cavity into the ear canal by removing 
the superior and posterior bony walls of the ear canal. Modern open cavity surgery 
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involves some degree of reconstruction of both the tympanic membrane and the 
ossicular chain. 
It may take the form of closed cavity mastoid surgery in which disease is removed 
from the mastoid and the attic by connecting them into a single cavity. Separation 
from the ear canal is maintained by preserving the superior and posterior bony 
walls of the ear canal. Disease is removed from the middle ear using a combination 
of posterior and anterior tympanotomy approaches. After removal of all disease 
the tympanic membrane and ossicular chain are reconstructed.  
Nowadays at conferences when cholesteatoma is discussed the debate has moved 
on from the open vs closed cavity debate of recent years and it is generally accepted 
that closed cavity surgery is the standard of care for cholesteatoma in children. 
However in developing countries this disease is still almost always still managed 
by open cavity surgery–Atticotomy for limited disease, Radical or Modified 
radical mastoidectomy for more extensive disease. Why? Perhaps it is because 
in most of these countries the experience is similar to ours, which is that 25% of 
operated cases have been lost to follow up after removal of the mastoid cavity 
packing. Why does this factor play such an important role in our decision making? 
The advantages of closed cavity surgery are the potential for a reconstruction 
that is as close to normal anatomy as possible with a better chance of preserving 
or restoring hearing and a better chance of having a trouble free ear as regards 
infection. The disadvantages are the greater degree of technical skill required 
and because of this the potential for leaving microscopic disease behind which is 
undetectable by any other means apart from “second look” surgery after a period 
of time that would allow such deposits to grow into residual disease. Second look 
surgery is therefore mandatory since hidden disease can become infected and once 
infected rapidly progresses to mastoiditis and its complications since all barriers 
that might otherwise contain the infection have been removed. Because anatomy 
has been restored but the underlying problem which precipitated cholesteatoma 
formation in the first place may not have been corrected the potential exists for 
another retraction pocket to form and progress to a recurrence of cholesteatoma. 
The advantages of open cavity surgery are that it is technically far easier to 
eradicate disease using this approach and any disease that recurs will be visible 
and not trapped in a closed cavity. Visible disease in an open cavity is not likely to 
progress to mastoiditis and its complications even when it becomes infected. 
This potential for life threatening complications of infection in the presence of 
cholesteatoma has to be stressed because this plays a far greater role than any 
other factor in the decision regarding the type of surgery to be undertaken. In 
general where expectation of poor follow up exists or there is any perceived 
reluctance to permit or undergo second look surgery then open cavity surgery is 
the preferred option. 
Amongst the many disadvantages of open cavity surgery perhaps the most 
important in developing countries is that it is not always possible to create a 
trouble free cavity and this is probably more important than that it is very difficult 
to reconstruct a functioning sound conducting ossicular system.
Everybody has their own preference for “How I do it” to create a cavity that will 
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give as little trouble as possible. My preference is to attempt ossiculoplasty and 
then to graft over the mesotympanum and extend the graft to line the cavity to 
cover over all potential areas for exposed mucosa–not always feasible!! Why? 
Because exposed mucosa results in a wet cavity and wet cavities predispose 
to infection. I think this is far more important than all those other things it is 
suggested we do when creating our cavities.
Is this necessarily true? Cavity results see Table 6.

Table 6. Cavity results

Cavity results  Grafted  Ungrafted
No complications  40%  33%
Delayed healing  22%  26%
Subsequent recurrent infection  20%  11%
Subsequent debris accumulation  5%  15%
Recurrent cholesteatoma  2%  11%

At first sight it does not look like it with more grafted cavities having infection 
than ungrafted cavities in the patients seen at follow up but keep in mind that 
most cavities were grafted and there was a 25% lost-to-follow-up rate. What is 
important is that these grafted cavities tended to be self-cleaning and the recurrent 
cholesteatoma rate was extremely low.
What about hearing results in open cavity surgery see Table 7.
For those cases in which pre-op audio was possible

Table 7. Hearing results in open cavity surgery

23%  had a threshold of 30dB or better
74%  had a threshold of 50dB or worse
3%  had a “Dead Ear” 

For those cases for which both pre- and post-op audios were done see Table 8.

Table 8. Pre-op threshold of 30dB or better:

Preserved in  70%
Worse in  30%

Pre-op threshold of 50dB or worse:– 
Improved in only 7%• 

Not good!!
So what can we say in conclusion? 
“Open cavity” surgery results in:

Potentially troublesome cavities– 
Poor hearing results– 

This is what we have known all along but those of us who practice in developing 
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countries always have to bear in mind that this is potentially nasty disease and we 
have to constantly, in our decision making, trade these serious disadvantages off 
against the potential for life threatening complications.
But I fully agree that we should be able to do better and we should seriously be 
considering selecting appropriate patients for closed cavity surgery in whom the 
disease is amenable for eradication (quite often it is not), who are likely to attend 
for follow up and who agree to “Second Look” surgery if required.
It requires both a huge leap forward in the degree of skill required because 
remember that you should still be doing what is effectively a radical mastoidectomy 
to eradicate all disease – you are just making it difficult for yourself by preserving 
the bony walls separating your cavity from the ear canal – but also extended 
operating time because this is time-consuming surgery if done properly and as we 
all know this is not always available to us. 
Conclusion
When managing children from poor communities cholesteatoma remains a 
nasty destructive disease which often presents late. It has potential for serious 
complications and often presents with these. The combination of these factors 
frequently limits surgery to attempted eradication of disease and control of 
infection.
Good follow up frequently cannot be assured and this often limits the type of 
surgery that can be considered even when disease is less extensive and complica-
tions are not present.
When disease is limited and follow up can be assured then closed cavity surgery 
can be considered but this requires a high level of technical skill and adequate 
operating time.
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