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Objective: To evaluate long-term results after at least
10 years of follow-up for a common method of ear sur-
gery for managing cholesteatomas.

Methods: This retrospective study was performed by as-
sessing the medical records of adult patients who under-
went canal-wall-down mastoidectomy for management
of cholesteatomas.

Results: From January 1, 1989, through December 31,
1995, 148 patients underwent surgery for cholestea-
toma. Of these, 72 (48%) were treated by using the canal-
wall-down method. During follow-up (10-16 years), 5
(7%) patients underwent at least 1 revision operation. Ten

years after primary surgery, 69 (96%) of the ears were
dry and 55 (76%) had intact tympanic membranes with
fair hearing in 30 (42%). One patient who was deaf was
seen in this group of 72 patients. The recurrence rate was
7%, independent of the size of the cholesteatoma, mas-
toid status, or labyrinth or footplate erosion. The major
predisposing factor for recurrence was retraction, espe-
cially in the posterior superior quadrant.

Conclusion: Our results showed that the surgical tech-
nique could be improved by using endoscopes to lower
the recurrence rate and improve hearing results.
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C HRONIC OTITIS MEDIA IS A

disease that is known
worldwide and that is
more common in develop-
ing countries. One of the

major causes of chronic otitis media is ac-
quired cholesteatoma or dermoid cyst. Cho-
lesteatoma is a benign disease histologi-
cally; however, its behavior may be
aggressive locally, and its invasive proper-
ties are associated with significant morbid-
ity and occasionally mortality.1 Cholestea-
toma is suspected via direct otoscopy in the
office, during operation, at conventional ra-
diography, or upon evaluating the com-
puted tomorgram. Cholesteatoma may lead
to subsequent bone destruction and other
complications such as meningitis, brain ab-
scess, labyrinthitis, and facial nerve paraly-
sis.2 The recurrence rates reported after sur-
gery have been between 7.6% and 57.0%
and are related to the length of follow-up.3

The only way to eradicate this cyst is via
surgery, the aims of which are to achieve a
dry self-cleansing ear and completely eradi-
cate the disease. Literature reviews are re-
plete with surgical treatment techniques, al-
though much controversy exists concerning
the optimal technique for managing cho-
lesteatomas.4

The results of a sufficiently long-term
follow-up play a major role in compari-
son and judgment among the numerous
techniques, although there are few pro-
longed follow-up studies in the current lit-
erature.5-9 The objective of this study was
to evaluate follow-up results of the canal-
wall-down (CWD) mastoidectomy tech-
nique for eradicating cholesteatoma, as-
sessing ear dryness, and improving hearing
and the recurrence rate.10

METHODS

PATIENTS

As a primary operation, 148 patients with cho-
lesteatoma and chronic otitis media under-
went ear surgery between January 1, 1989, and
December 31, 1995. All patients were candi-
dates for 1-stage surgery. The canal-wall-up
(CWU) technique was used for small con-
fined cholesteatomas not beyond the aditus ad
antrum, and the CWD technique was used for
large or hidden cysts. Of these patients, 72 un-
derwent CWD mastoidectomy with at least 10
years of follow-up and were enrolled in the
study. The final evaluation was performed by
an independent otologist. We excluded pa-
tients younger than 14 years because of cur-
rent differences of opinions of surgeons con-
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cerning ear surgery protocols for pediatric patients.11 As a rule,
all patients with supratubal, sinus tympani, perifacial nerve, foot-
plate, and labyrinthine cholesteatomas underwent CWD mas-
toidectomy and tympanoplasty. Patients who had cholestea-
tomas less than 5 mm in diameter or confined to the middle
ear or attic underwent a CWU procedure. Tympanoplasty and
ossiculoplasty were performed with autologous fascia, carti-
lage, or cortical bone. In these ears, we used Silastic sheeting
to prevent adhesion. Temporal bone axial computed tomo-
graphic scans were obtained and evaluated as normal, scle-
rotic, cloudy, or suggestive of possible cholesteatomas. Fur-
thermore, air and bone conduction thresholds were determined
by using a clinical audiometer calibrated according to the method
of Richter and Fedtke.12 Hearing levels were defined as the mean
air conduction thresholds at 0.5, 1, 2, and 4 kHz.

The patients were followed up for at least 10 years (range,
10-16 years; mean, 12.3 years); patients visited monthly during
the first year, every 4 months during the second year, and then
annually. Cholesteatoma recurrence was caused by residual re-
mains, disease recurrence, and retraction pockets containing kera-
tin. In this study of patients who were operated on for CWD mas-
toidectomy, only the first operated-on ear is included.

SURGICAL TECHNIQUE

The techniques for CWD and CWU mastoidectomy and tym-
panoplasty were published previously.4 For the CWD tech-
nique, the surgeon removes the remnants of the posterior ca-
nal wall, and for the CWU technique the wall is saved or
reconstructed. For the CWD technique, we remove the tip of
the mastoid process and examine the hypotympanum, supra-
tubal area, and sinus tympani. After profuse irrigation with lac-
tated Ringer solution or isotonic sodium chloride solution, the
widened mastoid bowl is obliterated by using 4 periosteal flaps
based superiorly, inferiorly, anteriorly, and posteriorly. The rou-
tine procedure was exploration of the tegmen, sinus, and ver-
tical facial nerve with close intraoperative nerve monitoring.
Continuous suction irrigation was used to remove bone de-
bris and prevent thermal damage to the cochlea, vestibule, and
facial nerve. When the bone tip was removed, the cavity was
beveled shallow and smaller, and bone chips were not neces-
sary.13 Myringoplasty was performed by using autologous tem-
poralis muscle fascia.

STATISTICAL ANALYSIS

The data evaluation of categorical items was presented as mean
± standard deviation. For univariate analysis, the �2 test was

used, and P�.05 was considered significant. Variables with sig-
nificant difference at univariate analysis were analyzed by us-
ing multivariate logistic regression analysis for determining in-
dependent variables.

RESULTS

From among 72 patients (age range, 16-72 years; mean
age, 34 years) who underwent CWD mastoidectomy for
cholesteatoma, the findings were as follows: the male-
female ratio was 43:29, 50 (69%) had otorrhea, 54 (75%)
had hearing loss above 50 dB, and 1 (1%) had facial pa-
ralysis. The prevalence of cholesteatoma was signifi-
cantly higher in men (P�.05). At the time of surgery, 22
(31%) patients had dry ears. All patients had perforated
tympanic membranes or attic retraction pockets. Tym-
panic membrane perforations were marginal in 63 (88%)
and central in 9 (12%) patients. Attic cholesteatomas were
found in 23 (32%) patients, and the remaining choles-
teatomas originated from the mesotympanum in 49 (68%)
patients. Cholesteatoma is found to be limited to the tym-
panic cavity and/or attic in 31 (43%) ears, extending into
the antrum in 36 (50%) ears, and filling the entire mas-
toid bowl in 5 (7%) ears.

Major complications caused by the disease included
1 case of brain abscess, 1 case of deafness, 2 cases of fa-
cial nerve paralysis, 2 cases of labyrinthine fistula, and 4
cases of meningitis. Cholesteatoma recurrence was no-
ticed in 5 (7%) patients; as shown in the Figure, 4 (80%)
occurred between 2 and 7 years postoperatively. Ten years
after surgery, 69 (96%) of the ears were dry. The tym-
panic membrane was intact in 56 (78%) patients. Five
patients (7%) underwent revision operations for re-
sidual cholesteatoma; the most common sites of recur-
rence were in the sinus tympani in 2 cases, the supra-
tubal region in 1 case, the footplate in 1 case, and the
hypotympanum in 1 case. The major predisposing fac-
tor for recurrence was retraction, especially in the pos-
terior superior quadrant.

Overall, hearing was better than 40 dB in 30 (42%)
patients and between 40 and 60 dB in 39 (54%), and 3
(4%) patients had poor hearing (�60 dB) or were deaf.

COMMENT

This study was designed to evaluate the long-term prog-
nosis of one of the common treatments of cholestea-
toma of the ear—the CWD mastoidectomy. According
to results from a previous study in which 90 patients who
underwent CWU mastoidectomy for cholesteatoma were
evaluated, a recurrence rate of 25% was reported after a
mean follow-up of 9.2 years.9 Other investigators re-
ported a recurrence rate of 6.3% in patients with attic cho-
lesteatomas after a mean follow-up of 11 years.13 Inves-
tigators in another recent study reported results of a staged
combined approach tympanoplasty in a series of 151 pa-
tients with cholesteatomas after a mean follow-up of 14.5
years.7 They detected 26.5% failures (recurrence), 47.5%
of which were due to attic retraction pockets, and 10%
of which were due to large residual cholesteatomas. The
cholesteatoma recurrence rate in their patients with less
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Figure. Number of cholesteatoma recurrences after 10 years of follow-up.
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than 10 years of follow-up was 8.8%, significantly lower
than the rate in patients with more than 10 years of follow-
up. Our study results showed that 96% of ears were dry
10 years after operation, and the tympanic membrane was
intact in 77%. Furthermore, 42% of the patients in our
study had a useful hearing level (better than 40 dB), which
is comparable with findings in other studies.7,8

The ideal treatment for cholesteatoma remains a 1-stage
procedure to eradicate the disease and avoid recur-
rence.14 This study revealed a lower recurrence rate af-
ter CWD mastoidectomy in comparison with other trends.
This finding is confirmed by results of previous stud-
ies,15,16 although some studies show different results.13

Our treatment policy has been to use CWD mastoidec-
tomy for all large cholesteatomas, whereas CWU proce-
dures were used only in patients with small cholestea-
tomas. The recurrence rate of 7% with the CWD technique
is an acceptable result and compares well with previous
study results.17 Some studies showed better results in hear-
ing level after CWU mastoidectomy compared with re-
sults after CWD mastoidectomy.17,18 Our results showed
30 (42%) patients who underwent CWD mastoidec-
tomy had a hearing level of 40 dB or better, and 39 (54%)
had a hearing level of 60 dB or better.

The higher recurrence rate in those who underwent
CWU mastoidectomy may raise the hypothesis that pos-
terior canal wall removal in some patients could be es-
sential for total eradication of cholesteatoma. In fact, it
can denote the importance of disease removal in the sur-
gical procedure. Obviously, it is possible to improve the
surgical technique with new technologies. Hence, tech-
niques in which side-viewing rigid endoscopes are used
for better viewing of the less visible corners of the
cavity17 and computed tomographic evaluation before
mastoid surgery and during yearly follow-ups19 are
highly recommended.
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