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Abstract

Objective. This study aims to identify factors that may help 
predict recurrence, the need for second-look operations, and 
other outcomes in the pediatric population.

Study Design. Case series with chart review.

Setting. Tertiary medical center.

Subjects and Methods. Five hundred and seventeen ears in 493 
patients underwent primary acquired cholesteatoma resec-
tion over a 37-year period. Demographic (age, sex, and other 
medical conditions), cholesteatoma laterality, presence of per-
foration or otorrhea on otoscopic exam, preoperative and 
most recent audiologic data, and detailed intraoperative data 
were collected.

Results. Overall, 47.2% of patients underwent second-look op-
erations, with 48.0% having recurrent cholesteatoma visual-
ized with attic recurrence being the most common location. 
In total, 22.7% of all patients in this study had recurrent dis-
ease. Factors at initial operation associated with a statistically 
significant increased risk of recurrence included cholestea-
toma in the sinus tympani (odds ratio = 2.09; 95% confidence 
interval, 1.36-3.22) and incus destruction (1.65; 1.01-2.71).

Conclusion. The authors have successfully identified multiple 
factors at the time of initial operation that can have significant 
postoperative implications.

Keywords

cholesteatoma, pediatric cholesteatoma, second-look opera-
tion, mastoidectomy, canal wall-up mastoidectomy, canal wall-
down mastoidectomy, tympanoplasty, chronic ear disease
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Cholesteatoma in children has an estimated annual inci-
dence of 3 to 6 per 100,000 people.1,2 Mirroring chronic 
otitis media, cholesteatoma rates are higher in children 

with eustachian tube dysfunction. Although rates have 
decreased secondary to the increased use of ventilating tubes,2 
cholesteatoma remains a persistent treatment challenge to 
otolaryngologists.

Despite the frequency of the disease, there is no clear con-
sensus regarding the surgical management of cholesteatoma 
in children.3,4 The primary goals of surgery include complete 
eradication of the disease, hearing restoration, and minimizing 
the need for revision surgery. Unfortunately, as compared with 
adults, children have been found to have more aggressive dis-
ease and higher rates of recurrence.4-6

The 3 most common techniques include tympanoplasty, 
canal wall-up tympanomastoidectomy (CWU TM), and canal 
wall-down tympanomastoidectomy (CWD TM). The approach 
is based on the extent of the disease and surgeons’ experience 
and preference. CWU TM is by far the most commonly used 
procedure for treatment of acquired cholesteatoma.3,7 It is 
advantageous because of its preservation of normal anatomy, 
decreased in-clinic maintenance, avoidance of water restric-
tions, and use of hearing aids.7 However, this technique is 
associated with a higher rate of recurrence secondary to 
decreased overall exposure.4,8,9

Because of the increased rate of recurrence, CWU TM is 
often followed by planned second-look operation, ideally 
done 6 to 12 months after the initial operation. The need for, 
timing, and extent of second-look operations are highly 
debated. These decisions are currently based more on surgical 
experience and training rather than on published data.

Current literature on pediatric cholesteatoma is difficult to 
interpret as most from tertiary care centers included patients 
who have had multiple prior operations before being referred 
to a subspecialist. Our study differs in that all included patients 
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had had no prior surgery on the involved ear. Therefore, we 
started following these patients at time point zero, rather than 
in the midst of a treatment course that had been previously 
initiated.

The aims of the present study are to better understand 
which preoperative and intraoperative findings are associated 
with a higher risk of recurrence for cholesteatoma in the pedi-
atric population and thus warrant second-look operations.

Materials and Methods
Patients
After approval was obtained from the Vanderbilt University 
institutional review board, we searched our database for pediat-
ric patients undergoing primary surgery for acquired cholestea-
toma at our institution. The total time period searched was 37 
years from 1970 to 2007. Inclusion criteria were all patients 
younger than 18 years who underwent tympanoplasty, CWU 
TM, or CWD TM for initial resection of cholesteatoma. 
Exclusion criteria included any patient who had any previous 
surgery for cholesteatoma in the studied ear or any patient 
whose medical record was missing an initial operative note 
(making determination and extent of cholesteatoma impossi-
ble). In total, 517 pediatric ears in 493 patients underwent pri-
mary surgery by 6 surgeons for cholesteatoma during this time 
period. Each ear was treated as an independent entity in the 
below reporting and for analysis. Because of the historic nature 
of the project, there were some missing older audiologic data. 
For this reason, 403 patients who had complete audiologic data 
were included in the hearing data analysis.

Data Collected
We retrospectively reviewed the medical records for the 
above patients. Demographic, preoperative, and intraopera-
tive data were collected. Intraoperative data included type of 
operation performed, whether a facial recess was performed, 
cholesteatoma location, ossicular erosion, and recidivism and 
location of cholesteatoma at second-look operation. Type of 
surgery performed at second look was also studied. Conductive 
hearing loss data were recorded according to the American 
Academy of Otolaryngology’s recommended guidelines.10

Statistical Analysis
Frequency distributions (counts and percents) were used to 
summarize the categorical and ordinal (eg, air-bone gap 
[ABG]) data available for this study. Means and ranges were 
used to summarize the continuous data distributions. Chi-
square tests (sex, side) and Student t test (age) were used to 
test for differences in demographic characteristics between 
the recurrence of cholesteatoma groups. Associations of the 
various preoperative and intraoperative variables with the 
outcome variables of recurrence of cholesteatoma, CWD TM, 
postoperative hearing results, and second-look operations 
were assessed using odds ratios generated using logistic 
regression analyses. Both adjusted (multivariate) and unad-
justed (univariate) analyses were conducted and summarized. 
An unadjusted critical α level of .05 was used for determining 
the statistical significance of both univariate and multivariate 

findings. The 95% confidence intervals for each of the odds 
ratios were generated and are presented.

Results
Demographics
The average age of patients undergoing primary surgery for 
cholesteatoma in this study was 9.78 years (range, 1-17 
years). Of the patients, 61.7% were male and 38.3% were 
female. The right ear was involved 51.5% and the left 48.6% 
of the time, with 4.6% of patients having bilateral disease. 
Most patients had initial ABG >30 dB (44.1%) with ABG 21 
to 30 dB being second most common (26.0%). The most com-
mon initial operation performed was a CWU TM (79.1%) as 
compared with tympanoplasty (11.0%) or CWD TM (9.9%). 
At initial operation, cholesteatoma was found most com-
monly in the attic (76.8%) followed by mastoid (49.4%), 
mesotympanum (45.5%), sinus tympani (44.1%), and hypo-
tympanum (19.1%). At initial time of surgery, 81.8% of 
patients had ossicular chain destruction. The incus (69.5%) 
was the most common ossicle eroded followed by the malleus 
(64.2%) and stapes (33.5%). At our institution, planned sec-
ond-look procedures for cholesteatoma are not mandatory but 
are at the surgeon’s discretion based on the extent of disease. 
The need for a second-look procedure is determined during 
the initial procedure for cholesteatoma. Overall, 47.2% of 
patients underwent second-look operations with 48.0% hav-
ing recurrent cholesteatoma visualized, with attic being the 
most common location of recurrence (23.4%). In total, 22.7% 
of all patients in this study (all 517 patients having surgery 
with or without planned second-look procedure) had recurrent 
cholesteatoma throughout their follow-up. Mean total follow-
up from initial operation was 36.5 months (range, 0.7-256.0 
months).

Cholesteatoma Recurrence
Age, sex, side of cholesteatoma, presence of perforation, or 
otorrhea on otoscopic exam did not have statistically signifi-
cant associations with recurrence of cholesteatoma (P > .05). 
When evaluating preoperative audiologic data, there were no 
statistically significant associations of the extent of conduc-
tive hearing loss and recurrence. The extent of initial opera-
tion was also not statistically associated with recurrence in a 
multiple regression model (Table 1); however, there were 
statistically significant decreased rates of recurrence in those 
undergoing a CWD in a multivariate analysis (Table 2). 
Those patients who underwent facial recess approach were 
associated with a higher rate of recurrence (odds ratio [OR] = 
3.10; 95% confidence interval [CI], 1.80-5.34; P < .001) as 
were those with cholesteatoma in the sinus tympani on initial 
operation (OR = 1.18-2.94; 95% CI, 1.18-2.94; P = .008). No 
other single site studied demonstrated a statistically signifi-
cant association with increased risk of recurrence. With 
regard to ossicular destruction, only incus erosion put patients 
at a higher statistically significant risk of cholesteatoma 
recurrence (OR = 1.65; 95% CI, 1.01-2.71; P = .046). 
However, there was a statistically significant increased likeli-
hood of recurrence if any of the ossicles were surgically 
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removed at the primary operation (OR = 2.07; 95% CI, 1.26-
3.41; P = .004). The only factor associated with a statistically 

significant decreased risk of cholesteatoma recurrence was 
lack of ossicle destruction (OR = 0.39; 95% CI, 0.19-0.77; 
 P = .007) at the primary operation.

In those patients who had recurrence and underwent a 
facial recess on initial operation, the most common location of 
recurrence was the attic (42.9%) followed by the mastoid 
(32.1%) and sinus tympani (25.0%). Of those who did not 
receive a second look, 4.4% recurred. The most common loca-
tion for recurrence was attic (66.7%) followed by mastoid 
(58.3%) and then sinus tympani (41.7%).

Canal Wall-Down Tympanomastoidectomy
In total, only 4.6% of patients ultimately received a CWD TM 
at the planned second-look operation after having an initial 
CWU TM. Again, no preoperative audiologic data were asso-
ciated with the need for a CWD TM at second look (Table 3). 
Cholesteatoma location, specifically in the sinus tympani (OR = 
4.01; 95% CI, 1.91-8.43; P < .001), mesotympanum (2.28; 
1.16-4.50; P = .017), and mastoid (5.30; 2.29-12.26; P < 
.001), was significantly associated with ultimately requiring a 
CWD TM. Destruction of the incus (OR = 3.14; 95% CI, 
1.20-8.19; P = .019) and stapes (3.18; 1.63-6.20; P = .001) at 
the time of first operation was positively correlated with the 
need for CWD TM at the planned second-look procedure. 
Similarly, the need for ossicle removal (OR = 3.64; 95% CI, 
1.40-9.49; P = .008) was a statistically significant risk factor 
for the ultimate need for a CWD TM.

Table 2. Overall Multivariate Analysis Including Factors Evaluated 
for Risk for Cholesteatoma Recurrence

OR 95% CI P Value

Preoperative ABGa .835
 11-20 1.45 0.50-4.19 .496
 21-30 1.09 0.37-3.22 .878
 >30 1.31 0.47-3.70 .605
Initial operationb .039
 CWU TM 0.73 0.28-1.93 .529
 CWD TM 0.14 0.03-0.72 .019
Facial recess 2.11 0.97-4.57 .060
Location at initial operation  
 Attic 1.50 0.71-3.15 .288
 Sinus tympani 1.54 0.80-2.95 .198
 Mesotympanum 1.36 0.80-2.31 .253
 Mastoid 0.96 0.54-1.68 .880
 Hypotympanum 1.03 0.55-1.94 .930
Ossicle destruction 1.49 0.59-3.79 .401
Ossicle removed 1.48 0.71-3.10 .298

Abbreviations: ABG, air-bone gap; CI, confidence interval; CWD TM, canal 
wall-down tympanomastoidectomy; CWU TM, canal wall-up tympanomas-
toidectomy; OR, odds ratio. Likelihood χ2(df = 15) = 42.64, P < .001.
aReferent category: 0-10.
bReferent category: tympanoplasty.

Table 1. Multiple Logistic Regression Model for Evaluation of Cholesteatoma Recurrence Risk

% Total patients % of total recurrence OR 95% CI P value

Pre-operative ABG  
 0-10 9.2 6.6 Referent Category
 11-20 20.4 20.9 1.56 0.57-4.28 .389
 21-30 25.5 22.0 1.26 0.46-3.41 .656
 >30 44.8 50.5 1.78 0.70-4.52 .227
Initial operation  
 Tympanoplasty 11.0 6.4 Referent Category
 CWU TM 79.1 86.4 2.11 0.92-4.83 .077
 CWD TM 9.9 7.3 1.28 0.43-3.85 .657
 Facial recess 13.4 25.5 3.10 1.80-5.34 <.001 
Cholesteatoma location  
 Attic 76.8 82.7 1.25 0.69-2.26 .472
 Sinus tympani 44.1 58.2 1.86 1.18-2.94 .008
 mesotympanum 45.5 53.6 1.23 0.77-1.94 .387
 Mastoid 49.4 56.4 1.15 0.72-1.85 .554
 Hypotympanum 19.1 20.9 0.91 0.52-1.59 .728
 Through TM 14.6 18.2 1.16 0.64-2.11 .630
Ossicle Destruction 81.5 90.0 2.38 1.22-4.66 .011
Ossicle destruction*  
 Malleus 64.2 71.8 1.56 0.98-2.48 .061
 Incus 69.5 77.3 1.65 1.01-2.71 .046
 Stapes 33.5 40.9 1.51 0.98-2.34 .064
Ossicle removed 66.7 78.2 2.07 1.26-3.41 .004

Abbreviations: ABG, air-bone gap; CI, confidence interval; CWD TM, canal wall-down tympanomastoidectomy; CWU TM, canal wall-up tympanomastoidec-
tomy; OR, odds ratio; TM, tympanomastoidectomy.
aSubset with some type of destruction; multivariate test of location of destruction.
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Postoperative Hearing Results
Only those patients with complete preoperative and postop-
erative audiologic data were included in this portion of the 
study (n = 403). Of the patients, 40.5% had residual ABG >30 
dB followed by ABG 11 to 20 dB (25.8%), ABG 21 to 30 dB 
(24.1%), and ABG 0 to 10 dB (11.7%). We then looked at the 
factors associated with having a residual ABG >20 dB.

Both patients undergoing initial CWU TM or CWD TM 
had an increased statistical risk of ABG >20 dB (OR = 6.77; 
95% CI, 3.11-14.71; P < .001 and OR = 16.07; 95% CI, 5.08-
50.89; P < .001, respectively), although patients undergoing 
CWD TM had a higher risk (Table 4).

Those patients with a preoperative ABG >30 dB were at an 
increased risk of having a persistent ABG >20 dB at last  
follow-up (OR = 3.54; 95% CI, 1.63-7.71; P = .001), whereas 
those with initial ABG of 21 to 30 dB did not reach statistical 
significance (1.93; 0.86-4.32; P = .112).

At initial operation, cholesteatoma in the attic (OR = 2.15; 
95% CI, 1.33-3.48; P = .002), sinus tympani (1.61; 1.06-2.43; 
P = .025), and mastoid (3.18; 2.08-4.87; P < .001) was associ-
ated with a statistically significant increased risk for an ABG 
>20 dB. In addition, destruction or removal of any of the ossi-
cles also put patients at a statistically higher risk of worse 
hearing outcomes (P < .001).

Second-Look Operations
In our population, the mean time from initial operation to 
planned second look was 10.5 months (range, 4.56-21.70 
months). There was no statistically significant increased risk 
of cholesteatoma on a planned second look based on time 

after initial operation (OR = 1.01; 95% CI, 0.99-1.03; P = 
.413). In other words, there was no per month increased risk 
of finding cholesteatoma in those second looks done sooner 
after initial operation as compared with later. Of those 47.2% 
of patients who underwent planned second-look operations, 
48.0% had recurrent cholesteatoma visualized. Location of 
recurrence in decreasing order was attic (9.7%), mastoid 
(7.2%), and sinus tympani (6.6%). Recurrence rates in those 
52.8% of patients not undergoing planned second-look proce-
dures were 4.4% with a mean follow-up time of 24.3 months.

Conclusion
Although there is wide variability in the published rates of recur-
rence in pediatric cholesteatoma (5%-71%),11 our recidivism rate 
of 22.7% appears to be similar to those in the published litera-
ture.3,4 The published rates of CWD TM as compared with CWU 
TM also vary greatly depending on surgeons’ preference (13.9%-
84.3%).4,12 In our study, only 9.9% required initial CWD TM as 
compared with 79.1% undergoing CWU TM. Of those undergo-
ing an initial CWD TM, only 15.7% were found to have recur-
rent cholesteatoma as compared with 23.2% in those undergoing 
CWU TM (P = .019). In total, only 4.6% of patients receiving an 
initial CWU TM required a later conversion to CWD TM, which 
is again consistent with the literature.4

The need for, timing, and extent of second-look operations 
for cholesteatoma surgery are currently based more on surgi-
cal and personal experience. In our study, 43.5% of patients 
who underwent a planned second-look procedure were found 
to have cholesteatoma. Although this number initially seems 

Table 3. Factors Evaluated for Risk of Ultimately Needing a CWD TM

% Total Ears % of Total CWD TM OR 95% CI P Value

Otoscopy  
 Otorrhea 49.0 55.3 1.31 0.68-2.56 .422
 TM perforation 39.5 55.7 0.49 0.25-0.97 .040
Preoperative ABG  
 0-10 9.4 3.6 0.34 0.05-2.60 .299
 11-20 20.6 7.1 0.91 0.08-10.29 .936
 21-30 25.7 25.0 2.66 0.32-22.35 .368
 >30 44.4 64.3 4.10 0.53-31.63 .176
Location at initial operation  
 Attic 76.2 87.2 2.14 0.82-5.60 .122
 Sinus tympani 43.7 74.4 4.01 1.91-8.43 <.001
 Mesotympanum 45.1 64.1 2.28 1.16-4.50 .017
 Mastoid 49.3 82.1 5.30 2.29-12.26 <.001
 Hypotympanum 18.6 17.9 0.94 0.40-2.20 .882
 Through TM 14.7 25.6 2.13 0.99-4.58 .053
Ossicle destruction  
 Malleus 64.6 74.4 1.66 0.79-3.49 .182
 Incus 69.4 87.2 3.14 1.20-8.19 .019
 Stapes 32.3 59.0 3.18 1.63-6.20 .001
 None 18.2 5.3 0.24 0.06-1.00 .050
 Ossicle removed 65.8 87.2 3.64 1.40-9.49 .008

Abbreviations: ABG, air-bone gap; CI, confidence interval; CWD TM, canal wall-down tympanomastoidectomy; OR, odds ratio; TM, tympanomastoidectomy.
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high, it may in fact reveal proper selection to perform second-
look operations on patients likely to recur. This argument is 
strengthened by the fact that only 4.4% of the 52.8% of our 
patients who did not undergo second looks ultimately had 
recurrent cholesteatoma. We rely on clinical exam and audio-
grams rather than regular magnetic resonance imaging and 
computed tomography scans to determine recurrence in those 
not undergoing second-look operations. Although the argu-
ment can be made that our recurrence rate in this group may 
be low because of recurrent cholesteatoma not presenting clin-
ically, our mean follow-up of 24.3 months in this group allows 
us to believe that this may be true in the minority of cases.

The precise balance of how aggressive or conservative to 
be with second-look operations is hard, if not impossible, to 
accomplish. If all the patients in our series had undergone a 
mandatory second-look operation, the recurrence rate would 
have been 22.7%. Furthermore, if we had performed a second-
look operation on our low-risk group, which represents 52% 
of the population, surgery would have been unnecessary 
95.6% of the time.

Although a high recurrence rate does not seem desirable, it 
indicates proper patient selection and a lower rate of “unnec-
essary” surgery. If no cholesteatoma is encountered during 
second look, it certainly indicates that adequate resection of 
cholesteatoma was accomplished during the initial procedure, 

but it also questions whether the second look was needed in 
the first place.

The extent of the surgery to perform at second look is also 
another highly debated topic. By far, most patients with cho-
lesteatoma undergo a CWU TM as their initial operation. The 
question often arises as to the need for performing a revision 
mastoidectomy during the second look. On the basis of our 
data, only 7.2% of patients recur in their mastoid. Also, of 
those where no disease was initially in the mastoid, only 2.1% 
were ever found to have cholesteatoma in that location. It has 
become the senior author’s practice to perform a revision mas-
toidectomy only on those patients who had extensive mastoid 
disease with suspicion for recurrence in this area on initial 
operation or obvious extension seen during a second-look 
tympanoplasty. Without these indications, it is our practice to 
perform second-look tympanoplasty with ossicular chain 
reconstruction (OCR) via a transcanal approach. This approach 
has been used in 131 patients (53.0% of the second looks) 
with a 27.7% recurrence rate, none of which had further clini-
cal evidence of recurrence after the second look.

Overall, 13.5% of patients have had a facial recess approach 
during their initial procedure. This group had a cholesteatoma 
recurrence rate of 40.0% as compared with 18.3% of those 
who did not have a facial recess approach. Similarly, as dis-
played in Table 1, those who underwent a facial recess 

Table 4. Risk Associated With Postoperative ABG >20

% Total Ears % of Total ABG >20 OR 95% CI P Value

Otoscopy  
 Otorrhea 47.4 50.6 1.43 0.95-2.15 .090
 TM perforation 53.6 58.5 1.71 1.13-2.58 .011
Preoperative ABG  
 0-10 9.3 7.0 0.49 0.24-0.99 .050
 11-20 21.6 15.3 0.89 0.39-2.00 .770
 21-30 25.3 25.3 1.93 0.86-4.32 .112
 >30 43.8 52.4 3.54 1.63-7.71 .001
Initial operation  
 Tympanoplasty 9.9 3.5 0.14 0.06-0.30 <.001
 CWU TM 81.6 85.5 6.77 3.11-14.71 <.001
 CWD TM 8.4 11.0 16.07 5.08-50.89 <.001
Location at initial operation  
 Attic 78.2 83.1 2.15 1.33-3.48 .002
 Sinus tympani 45.2 49.4 1.61 1.06-2.43 .025
 Mesotympanum 46.2 47.5 1.15 0.79-1.73 .493
 Mastoid 50.9 61.2 3.18 2.08-4.87 <.001
 Hypotympanum 18.6 21.2 1.63 0.94-2.82 .084
 Through TM 16.2 16.1 0.98 0.57-1.70 .948
 Malleus 64.2 74.1 3.24 2.11-4.97 <.001
Ossicle destruction  
 Incus 72.4 78.4 2.24 1.43-3.50 <.001
 Stapes 33.6 40.0 2.30 1.45-3.65 <.001
 None 16.8 8.7 0.21 0.12-0.37 <.001
 Ossicle removed 69.2 75.7 2.27 1.47-3.51 <.001

Abbreviations: ABG, air-bone gap; CI, confidence interval; CWD TM, canal wall-down tympanomastoidectomy; CWU TM, canal wall-up tympanomastoidec-
tomy; OR, odds ratio; TM, tympanomastoidectomy.
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approach had a statistically significant increased risk of cho-
lesteatoma recurrence. Cases where a facial recess was per-
formed certainly had more extensive disease, and this is most 
likely the cause of increased rates of recurrence. Indeed, when 
controlling for other variables, there was no statistically sig-
nificant increased rate of recurrence (Table 2). Nevertheless, 
because this approach did reveal increased or similar recur-
rence rates, one should not rely on a facial recess approach for 
complete disease removal in lieu of performing a second look. 
Our trend has been to use the facial recess approach less fre-
quently to access the middle ear while depending more on 
canalplasty techniques for exposure of the middle ear.

Although cholesteatoma was found in the attic 76.2% of the 
time, disease in the sinus tympani was the only location that car-
ried a statistically significant higher risk of recurrence. 
Conversely, the incus was both the most common ossicle involved 
with cholesteatoma and surprisingly the only ossicle in which 
erosion was associated with a statistical increased risk of choles-
teatoma recurrence. Malleus and stapes destruction did not reach 
statistical significance but came very close. However, no single 
location or single ossicle destruction was a statistically significant 
independent risk factor of cholesteatoma recurrence based on the 
multivariate analysis. There likely is a high correlation of loca-
tion and/or ossicle destruction with some of the other factors in 
the multivariate model that would reach statistical significance. 
Further work is needed to determine these relationships. Not sur-
prisingly, there was also a statistically significant decreased risk 
of recurrence when there was with no ossicular erosion. In fact, 
when ossicles were intact, only 9.2% of patients had recurrent 
disease at second look.

Patients who were converted from initial CWU TM to 
CWD TM had a statistically significant higher rate of choles-
teatoma involving the mastoid, sinus tympani, and mesotym-
panum. Similarly, the same group of patients had a statistically 
significant higher rate of incus and stapes erosion. Although 
clinical and surgical judgment ultimately determines whether 
a patient will need a CWD TM, the above high-risk character-
istics are important to remember when counseling patients 
preoperatively about the possibility of needing a CWD TM at 
the second-look procedure.

Overall, 64.6% of all patients in this study had residual 
ABG >20 dB. In comparing preoperative audiology results to 
most recent results, only a preoperative ABG >30 dB is statis-
tically associated with a residual ABG >20 dB. Again, this is 
important to remember when counseling parents of patients 
with significant preoperative conductive hearing loss to ensure 
realistic postoperative hearing expectations. Also, those 
patients undergoing a CWD TM as compared with CWU TM 
appear to be at a higher risk (16.074 vs 6.765) of having a 
residual ABG >20 dB, which has been previously reported in 
the literature.13

As with every retrospective study, this study has some inher-
ent flaws. First, based on the historic nature of the study, some 
audiologic data were missing, and those patients could not be 
included in the hearing data portion of the study. Also, because 
our tertiary medical center serves patients in more than a 

400-mile radius, follow-up is not always ideal. Situations do 
arise where patients come to our center for their initial postop-
erative visits and choose to follow up with an otolaryngologist 
closer to home. It is assumed that patients will return if there are 
any difficulties or concerning symptoms, but this is still an 
assumption. In this population, we are uncertain of how regular 
or thorough their hometown clinic visits are.

We have identified multiple findings that, when present at 
initial operation, are statistically associated with higher rates 
of cholesteatoma recurrence—specifically, sinus tympani dis-
ease and incus erosion. On the basis of these data, we recom-
mend surgeons strongly consider second-look operations 
when cholesteatoma has such characteristics. We also recom-
mend proper patient and parental counseling regarding 
expected postoperative hearing outcomes based on cholestea-
toma location and ossicle erosion as described above.
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