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Tympanic membrane retraction (T
MR) is a condition
in which part of the tympanic membrane is retracted into
the middle ear cavity (also called retraction pocket) and is
frequently seen in (pediatric) otorhinolaryngology. The
prevalence of TMR in children is reported to be 8% to
10%, mostly being mild cases in the pars tensa (Sade
classification I) (1). As most (epidemiological) studies
have been performed in children, the prevalence of TMR
in adults is largely unknown.

Persistent or temporary negative middle ear pressure,
which is caused mainly by a dysfunction of the Eusta-
chian tube or by inflammation, is considered a main
causal factor in the etiology of TMRs (2,3). TMRs are
frequently localized in the posterosuperior quadrant of
the pars tensa and in the pars flaccida. One of the
proposed explanations for this localization is because
the posterosuperior quadrant of the pars tensa lacks a
& Neurotology, Inc.
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well-developed circular fibrous layer (3). Furthermore, it
is well vascularized and therefore more vulnerable to
infiltration of inflammatory cells and mediators. During
inflammation, these cells secrete collagenases and ela-
stases that results in damage of collagen fibers, which
could weaken the integrity and composition of the tym-
panic membrane architecture (3,4). The propensity of the
pars flaccida and posterior pars tensa to retraction can
also be related to the different embryological origin of the
eardrum in these specific sites compared with the rest of
the tympanic membrane (5).

The first staging system of TMRs was proposed by
Sade and Berco (6) in 1976, classifying pars tensa
retraction by otoscopic image into stage I till IV, based
on the reversibility of the retraction after ventilation.
Since then, various authors have proposed other staging
systems for which there is no common agreement regard-
ing its clinical utility (6,7). Recent studies have shown
that these staging systems do not or weakly correlate to
clinical outcomes (8).

Clinically, pars tensa retractions remain stable in the
majority of cases without producing any symptoms, and
spontaneous recovery occurs in approximately 40% of
mild (Sade classification I) cases (9,10). However, when
pars tensa retractions become more severe and progres-
sive, they may lead to hearing loss, perforations of the
tympanic membrane, erosion of the ossicular chain, and
even cholesteatoma. In about 15% of mild cases, TMRs
progress into a precholesteatomatous stage (formation of
microcholesteatomas in the lamina propria (11)), with
FIG. 1. Flow-chart for inclusion of patients in this study. In total 81 ears
various reasons.
around 4% of cases developing to cholesteatoma (12,13).
Therefore, correct diagnosis and proper management of
pars tensa retractions are essential to prevent middle
ear cholesteatoma.

Various management strategies of pars tensa retrac-
tions have been proposed and include a wait-and-see
policy, ventilation tubes, or tympanoplasty (14,15). Clin-
ical outcomes of the wait-and-see policy are lacking in
the literature, especially for adults. Therefore, our aim
was to investigate the natural course of pars tensa retrac-
tions in a large cohort of patients in which a wait-and see
policy was initiated.

METHODS

Study Design and Population
An observational retrospective cohort study was conducted

at the Department of Otorhinolaryngology, in the Flevozieken-
huis in Almere, The Netherlands. Patients of all ages were
included in our study if they were diagnosed with an oto-
endoscopically confirmed retraction in the posterosuperior
quadrant of the pars tensa (Fig. 1.). Patients who had synchro-
nous retractions in pars flaccida were also included. Audiome-
try was performed at baseline and was performed minimally
once during follow-up. In all patients, a wait-and-see policy was
initiated. Data was retrieved from the Electronic Patients
Record for patients diagnosed between March 2001 and
April 2019. In this study patients were excluded with:
(71
I.
pati
Missing audiograms or missing oto-endoscopic images
of the tympanic membrane at either first visit or
last visit.
ents) have been included while 69 ears were excluded for
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Oto
II.
logy
Presence of perforation in pars tensa at
initial presentation.
Presence of cholesteatoma at initial presentation or a
III.

previous history of cholesteatoma.
Presence of ventilation tubes or placement of ventila-
IV.

tion tubes at diagnosis according to patients’ preference
through shared decision making.

study was in compliance with the ethical principles of
This
the Medical Ethical Review Committee of the Academic Med-
ical Centre, Amsterdam, The Netherlands. Informed consent
was not required for this observational study. All data was
anonymized and could not be traced back to the patient.

Outcome Measures
The primary outcome in this study was change in hearing

levels (air-conduction, bone-conduction, and air-bone conduc-
tion). The secondary outcome measurements were patients’
complaints, otosopic outcomes (Sade classification at first
and last visits), and complications (progression into perforation,
ossicular chain damage, or cholesteatoma). Cholesteatoma was
defined according to the EAONO/JOS Staging System on
Middle Ear Cholesteatoma as ‘‘a mass formed by the kerati-
nizing squamous epithelium in the tympanic cavity and/or
mastoid and subepithelial connective tissue and by the progres-
sive accumulation of keratin debris with/without a surrounding
inflammatory reaction’’ (16). Ossicular chain damage was
determined by the clinical reports written by the otologists in
the electronic patient record. Owing to the retrospective nature
of the study, the ossicular chain damage was not systematically
classified by a grading system such as the Austin-Kartush
classification (17).

Pure-tone audiometry was used to assess the level of hearing
loss. In this study the high Fletcher-index (1000, 2000, and
4000 Hz) was used to describe hearing results (18). Outcomes
were subanalyzed for age, gender, ear localization (left or right),
presentation with OME, and Sade classification.

As the present cohort is based on retractions in the pars
tensa, otoscopic outcomes were classified using the Sade
classification. All the pictures in this study were taken with
a 0 degree endoscope (XION, Germany). Oto-endoscopic
images were independently reviewed and classified by two
researchers (A.B.B. and C.C.A.F.M.V). Disagreement was
resolved by an experienced otologist (J.-W.M.B.). The oto-
endoscopic images were taken similarly in each patient,
ensuring that both the pars tensa and the pars flaccida were
completely visible. All oto-endoscopic images were taken at
first visit and during follow-up visits. In patients with multi-
ple follow-up oto-endoscopic images, all the images were
checked for abnormalities (e.g., perforations, otitis media
with effusion [OME]) and the most recent image was used
as final otoscopic outcome.

For this study, an adjusted Sade classification was used,
because in a nondynamic oto-endoscopic image a proper dis-
tinction between Sade III and Sade IV cannot be made. The
Sade III and Sade IV grades were combined in this study. This is
due to the inability to perform pneumatic otoscopy to assess
whether the retraction pocket is adherent to the promontory.

The adjusted Sade classification we used consists of three
grades (Fig. 2):
I.
 Slight retraction of the tympanic membrane over
the annulus.
Tympanic membrane touches the long process of the
II.

incus or the stapes.
& Neurotology, Vol. 42, No. 1, 2021
III.
 Tympanic membrane touches the promontory in the
posterosuperior quadrant.
Statistical Analysis
Normally distributed continuous data are presented as means

with standard deviations and non-normally distributed contin-
uous data are presented as medians with interquartile range
(IQR). Categorical data are presented as frequencies with
percentages. Audiometry scores are expressed as mean (SD)
and compared with the corresponding baseline scores using
paired t tests and Wilcoxon tests as appropriate. Two age
categories were used: � 18 years old and > 18 years old.
Subgroup analyses were performed for age, ear side, gender,
Sade classification, and presentation with OME. Statistical
analyses were performed using SPSS Statistics (version 22.0,
IBM, New York, NY). A sample size calculation was not
performed due to the retrospective nature of this study. A p
value < 0.05 was considered statistically significant.

RESULTS

Baseline Characteristics
A total of 155 patients with a retraction in the poster-

osuperior quadrant of the pars tensa were identified. A
total of 71 patients and 81 ears with available follow-up
data (audiogram and otoscopy) were included in this
study (Fig. 1). Baseline characteristics of in- and
excluded patients are summarized in Table 1. Patients
were of a median age of 23.0 (IQR 14–47) years old, 42
patients (52%) were adults, and 42 patients (52%) were
male. The majority of retractions (70%) were limited to
the pars tensa, while the other retractions (30%) had
involvement of both the pars tensa and the pars flaccida.
History of previous middle ear surgery was present in 12
ears (15%) and consisted out of ventilation tubes in 10
ears and tympanotomy in 2 ears. The median duration of
follow-up was 64 months (IQR 44–102) and the median
time between first and final audiogram was 50.5 months
(IQR 24.5–78). In some patients there was a regular
clinic visit for follow-up of complaints and otoscopy after
the last audiogram.

Audiometry
The mean air bone gap at first and last visits in all

patients was respectively 17.9 dB (SD 11.3) and 15.5 dB
(SD 12.1). The difference between the air bone gap at
first and last visits was þ2.4 dB (SD 12.1). This differ-
ence was not considered statistically significant
( p¼ 0.08, paired T test) (Table 2).

Patients who were 18 years old or younger (Dair-bone
gap: 8.0 dB, SD 11.8) had significantly better audiomet-
ric outcomes compared with patients older than 18 years
old (Dair-bone gap: �1.3 dB, SD 10.7, p¼ 0.0001).
Patients presenting with a Sade grade I (Dair-bone
gap: 8.3 dB, SD 12.4) had significantly better outcomes
than patients presenting with (adjusted) Sade grade III
(Dair-bone gap:�2.4 dB, SD 9.0, p< 0.001) (Table 2 and
Fig. 3).

The subgroup analyses for gender and ear-side were
not statistically significant (Table 2). Furthermore, there



FIG. 2. The adjusted Sade classification used in this study as described in the Methods section. 1: Sade I: mild retraction in the
posterosuperior quadrant of the right tympanic membrane. 2: Sade II: retraction in the posterosuperior quadrant of the pars tensa in which
the right tympanic membrane touches the incus, with a slight retraction in the pars flaccida. 3: Sade III: retraction in the posterosuperior
quadrant of the pars tensa in which the left tympanic membrane touches the incus and the promontory, with a slight retraction in pars flaccida
and tympanosclerosis of the anterior edge of the pars tensa. 4: Sade III: subtotal atelectasis of the posterosuperior quadrant of the right
tympanic membrane in which the incus and the promontory are clearly visible.
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was also no statistical difference between first and last
visit audiometry in patients who had worsening progres-
sion of the pars tensa retraction compared with those who
had stable or improved retractions on otoscopy. In the
entire cohort, hearing level (air-bone gap) deteriorated
with 10 dB or more in 10 ears (12%). The mean hearing
loss (air-bone gap) in these 10 ears with 10 dB or more of
hearing level deterioration was �15.7 (SD 4.7). One
patient developed cholesteatoma during follow-up; four
patients developed (multiple) middle ear infections; two
patients had ossicular chain damage; and one patient had
adjusted Sade grade IV. The remaining two patients had
small conductive losses (�10 dB), and after more accu-
rately measuring the bone-conduction in subsequent
testing, this increased the air-bone gap.
Clinical Symptoms, Otoscopic Outcomes (Sade
Classification), and Complications

In the initial consultation, 28 patients (35%) presented
with subjective hearing loss; 21 patients (26%) presented
with otalgia; 18 patients (21%) presented with otorrhea; 8
patients (10%) presented with aural fullness, and 6
patients (7%) presented with other complaints. In total,
76 ears (94%) had improved or stable course (48%) of
clinical symptoms. Forty-one ears (46%) had complete
remission (34%) or reduction of symptoms (12%). The
remaining four patients (6%) had worsened symptoms.

Twenty-two patients (27%) presented with Sade grade
I; 29 patients (36%) with Sade grade II, and 30 patients
(37%) with Sade grade III. At last visit, 8 patients (10%)
had complete resolution of the pars tensa retraction, 16
Otology & Neurotology, Vol. 42, No. 1, 2021



TABLE 1. Baseline patients’ and disease characteristics.

Variable Included Patients Excluded Patients p Value

Number of ears 81 69 –

Male patients (%) 42 (52%)a 29 (43%)a 0.30c

Age at data collection, median (IQR) 23 (14–47)a 27 (13–52.3)a 0.81b

Age at diagnosis, median (IQR) 14 (7–39)a 24 (8.3–43.8)a 0.53b

Ear side (right, %) 42 (52%) 45 (66%) 0.07c

Retraction location 0.34c

Pars tensa 57 (70%) 52 (76%)

Pars tensa and pars flaccida 24 (30%) 17 (24%)

History of middle ear surgery (yes, %) 12 (15%) 4 (6%) 0.08c

Complaints at first presentation 0.27c

Otalgy 21 (26%) 14 (20%)

Aural fullness 8 (10%) 8 (12%)

Otorrhea 18 (22%) 10 (15%)

Subjective hearing loss 28 (35%) 28 (39%)

Other 6 (7%) 9 (14%)

Presentation with otitis media (yes, %) 12 (15%) 24 (37%) 0.006 c

Treatment with antibiotics (yes, %) 6 (50%) 12 (50%)

Baseline Sade classification 0.55 c

I 22 (28%) 12 (17%)

II 29 (35%) 26 (40%)

III 30 (37%) 24 (37%)

Baseline ossicular chain damage 6 (7%) 2 (3%) 0.23 c

Follow-up in months, median (IQR) 64 (44–102) 34 (14–82.5) 0.008 b

Percentages were calculated from the number of ears (n¼ 81).
aPercentage calculated from the total amount of patients (n¼ 71).
bT test.
cChi-square test.
Bold is statistically significant ( p < 0.05).
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patients with Sade grade I (20%), and 32 patients (40%)
with Sade grade II; 25 patients (30%) with Sade grade III
(Fig. 4).

In this cohort, 78 out of 81 (96%) ears had either
improved or stable retractions (80%) based on oto-endos-
copy. Thirteen ears (16%) had complete resolution (10%)
or improvement of the staging of retraction on oto-
endoscopy (6%). Three patients (4%) had worsened
outcomes on oto-endoscopy (Fig. 4).
TABLE 2. Audiometric outcomes (bone, air conduction, and air

Bone Conduction (dB) Air Conduction (dB)

Parameter First Visit Last Visit First Visit Last V

Total (n¼ 81) 10.3� 12.2 9.6� 12.9 28.1� 14.2 25.1�
Age � 18 (n¼ 32) 5.3� 5.1 3.2� 4.5 25.0� 10.9 15.0�
Age > 18 (n¼ 49) 13.7� 14.8 13.7� 14.8 30.2� 15.8 31.7�
Sade first visit

I (n¼ 22) 10.0� 12.9 8.9� 14.0 28.6� 11.7 19.2�
II (n¼ 29) 9.6� 13.9 8.9� 14.1 28.2� 16.8 24.8�
III (n¼ 30) 11.2� 10.3 10.8� 11.1 27.8� 11.5 29.7�

The outcomes were subanalyzed for age and Sade classification. Statistica
first and last visits.

aT test.
bANOVA.
Bold is statistically significant ( p < 0.05).

Otology & Neurotology, Vol. 42, No. 1, 2021
Overall, five patients (6%) had progression to perfo-
ration after a mean 58.8 months (SD 42.9) of follow-up
and 5 patients (6%) had progression to ossicular chain
damage after mean 62.4 months (SD 40.0) of follow-up.
Ten patients (14%) suffered from OME during follow-
up. Eight patients were treated with the combination
therapy of hydrocortisone-acetate and bacitracin ear-
drops. Two patients were treated with a triple combina-
tion therapy of dexamethasone, framycetin, and
-bone gap) at first visit and last visit in all patients (n¼ 81).

Air-Bone Gap (dB)

isit First Visit Last Visit
Difference first
and last visit p Value

18.6 17.9� 11.3 15.5� 12.0 2.4� 12.1 0.08a

9.4 19.7� 11.0 11.7� 8.3 8.0� 11.8 0.0001 a

20.0 16.6� 11.5 18.0� 13.4 �1.3� 10.7

16.0 18.6� 12.5 10.3� 8.4 8.3� 12.4 0.001 b

21.7 18.7� 11.5 15.9� 13.7 2.7� 15.7

16.4 16.5� 10.6 18.9� 11.4 �2.4� 9.0

l testing was performed on the difference between audiograms of the
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FIG. 3. The mean difference in air-conduction and air-bone gap between first and last visits by Sade classification at first visit. There was a
significant difference between Sade grades in air-conduction (ANOVA, p¼0.015) and air-bone gap (ANOVA, p¼0.015). : statistical
significant difference ( p<0.05) between Sade grade I and III.
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gramicidin eardrops. The indication for these ear-drops
was otorrhea. Reinterventions occurred in 15 (19%)
patients, of whom 7 patients received a ventilation tube,
3 patients underwent tympanoplasty, and 4 patients
received both. The remaining patient required surgery
for the treatment of cholesteatoma. In the seven patients
who received a ventilation tube, this was for persistent
OME. These patients received the ventilation tubes 23.4
months (SD 19.5) from the start of the wait-and-see
policy. The final audiogram was taken after 34.9 (SD
30.3) months and the last clinic visit was at 53.7 months
(SD 39.4).

Retraction Pockets in Both Pars Tensa and Pars
Flaccida

In 20 ears (29%) there was a retraction in both the pars
tensa and the pars flaccida. In this group of patients, 2
(10%) patients presented with Sade grade I; 7 (35%)
Otology & Neurotology, Vol. 42, No. 1, 2021



FIG. 4. Distribution of the Sade classification at last visit by Sade classification at first visit. The orange boxes show the number of patients
in each of the four Sade classification grades at first visit. The four white quadrants show the distribution of the Sade classification at last visit.
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presented with Sade grade II, and 11 patients presented
with Sade grade III (55%). At last visit, one patient (5%)
was in remission; one patient presented with Sade grade I
(5%); seven patients (35%) presented with Sade grade II
and 11 patients (55%) presented with Sade grade III.
Reintervention occurred in four patients (20%). All four
patients received ventilation tubes for OME. Progression
to perforation occurred in two patients (10%). Progres-
sion to ossicular chain damage also occurred in two
patients (10%). There was no progression to cholestea-
toma. The mean air-bone gap at first and last visits was
16.6 dB (SD 8.5) and 13.6 dB (SD 10.5), with a mean
improvement of þ3.0 dB ( p¼ 0.34).

Presentation With Otitis Media With Effusion
Twelve patients presented with OME when the TMR

was diagnosed. In this group of patients, the mean air-
Otology & Neurotology, Vol. 42, No. 1, 2021
bone gap at first and last visits was 25.3 dB (SD 12.9) and
12.3 dB (SD 8.5), with a mean improvement ofþ13.0 dB
(SD 12.9). In the remaining patients (n¼ 69), the mean
air-bone gap at first and last visits was 16.6 dB (SD 10.6)
and 16.1 dB (SD 12.4), with a mean improvement of
þ0.5 dB (SD 10.9). The difference in hearing gain was
statistically significant ( p¼ 0.001, T test). Table 3 shows
the audiometric results of this cohort without the patients
initially presenting with OME. Statistical significance
remained between the different Sade grading classifica-
tions ( p¼ 0.02).

DISCUSSION

Our study describes 71 patients (81 ears) with an oto-
endoscopically confirmed retraction in the posterosupe-
rior quadrant of the pars tensa. In this study, there was no



TABLE 3. Audiometric outcomes (bone, air conduction, and air-bone gap) at first visit and last visit in patients after subgroup
analysis (n¼ 69).

Bone Conduction (dB) Air Conduction (dB) Air-Bone Gap (dB)

Parameter First Visit Last Visit First Visit Last Visit First Visit Last Visit
Difference First
and Last Visits p Value

Total (n¼ 69) 11.0� 12.8 10.1� 13.5 27.6� 14.7 26.2� 19.6 16.6� 10.6 16.1� 12.4 0.5� 10.9 0.71 a

Age � 18 (n¼ 25) 6.3� 5.0 3.6� 4.9 22.4� 9.0 15.0� 9.3 16.1� 7.8 11.3� 8.1 4.8� 9.7 0.01 a

Age > 18 (n¼ 44) 13.7� 15.0 13.8� 15.4 30.5� 16.5 32.6� 21.0 16.8� 12.0 18.8� 13.7 �2.0� 10.7

Sade first visit
I (n¼ 15) 12.6� 14.6 11.0� 16.0 28.2� 12.2 21.1� 18.1 15.6� 12.8 10.1� 9.0 5.5� 12.5 0.02 b

II (n¼ 24) 10.1� 14.5 9.1� 14.9 27.2� 17.4 25.3� 23.2 17.1� 9.5 16.6� 10.8 0.8� 10.9

III (n¼ 30) 11.0� 10.4 10.6� 11.2 27.6� 13.9 29.6� 16.7 16.6� 10.8 19.0� 11.6 �2.4� 9.1

Patients were removed that presented with otitis media with effusion. Statistical testing was performed on the difference between audiograms
of the first and last visits.

aT test.
bANOVA.
Bold is statistically significant ( p < 0.05).
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progress in hearing loss, audiometric results remained
stable, with a minimally insignificant improvement in air
bone gap of þ2.4 dB (SD 12.1) from an initial air bone
gap of 17.9 dB (SD 11.3), p¼ 0.08.

It is difficult to compare results of different manage-
ment strategies by reviewing the literature because the
cohort studied were not similar or comparable. In a report
from Borgstein et al. (19), who surgically treated 169
tympanic membrane retractions, the postoperative air-
bone gap was slightly better. They found an average air-
bone gap improvement of þ7.3 dB (air-bone gap) from
an initial hearing loss of 13.8 dB (air-bone gap) for the
Erasmus grade I–IV patients. The Erasmus classification
consists of the following grades; I: tympanic membrane
atrophic but not adherent, II: tympanic adherent to the
promontory, III: tympanic membrane adherent to incus or
stapes, IV: adherent to ossicles with retraction pocket
without cholesteatoma (20). However, the baseline char-
acteristics of their cohort were slightly different than this
cohort, with a mean age of 9.6 years (SD 3.4). In our
subgroup analysis of patients aged 18 years old or
younger, an average air-bone gap improvement of
þ8.0 dB from an initial hearing loss of 19.7 dB (air-bone
gap) was found. When comparing these results to the
results of Borgstein et al. (19) the audiometric results
are similar.

Sade et al. (12) described 308 ears (215 patients) with
different types of tympanic membrane retractions who
were followed up for average 37 months (range: 12–108
mo). Sixty-eight retractions were found in pars tensa, of
which 50 were described as large. Only 1 of the 50 large
retractions (2%) progressed into cholesteatoma (average
follow-up 34 mo). This is in comparison with our study
results; progression to cholesteatoma occurred in one
patient (1%).

Parkes et al. (21) described a prospective cohort study
of 37 pars tensa retractions in 26 children with cleft
palate, a different population that is known for higher risk
of OME and Eustachian tube dysfunction, in which a
wait-and-see policy was maintained. The median age in
this cohort was 15 years (range: 9–21 yr) and the median
duration of follow-up was 6.4 years (range: 0.75–7.6 yr).
They found that 28 of 37 (76%) retractions had either
stable (n¼ 16) or better (n¼ 12) outcomes. The inci-
dence of cholesteatoma was 2.6% in an 8.5-year period.
In the present cohort 95% of retractions had stable or
improvement outcomes on otoscopy.

An argument that has been used against the wait-and-
see policy is the possible risk of developing cholestea-
toma. However, both our study results and the aforemen-
tioned studies show that in the natural course of TMRs
the incidence of cholesteatoma is rather low (1–2.6%).

In the patient group aged 18 years old or younger, the
level of hearing increases with 8.0 dB (SD 11.8). An
explanation for this hearing improvement might be that
the middle ear ventilation is improved by the maturation
of the Eustachian tube (22,23). Therefore, these children
may better regulate the middle-ear pressure, and thus
improve or stabilize the retraction. Another possible
explanation is that older children are less susceptible
to recurrent upper respiratory tract infection and acute
OME, as this study had relatively high numbers of older
children (n¼ 26, age > 9 yr old, � 18 yr old). The
amount of mild retractions (Sade grade I) was similar in
both children (27%) and adults (28%).

Owing to the small numbers of young children (n¼ 6,
age � 9 yr old), it was not possible to make any useful
subanalysis in this age subgroup. Larger studies are
needed to assess the effect of the wait-and-see policy
for this specific age because of the higher rates upper
respiratory tract infections and acute OME (24).

Strengths and Limitations
One of the strengths of this study was that it has

focused primarily on retractions in the posterosuperior
quadrant of the pars tensa, the most commonly affected
locations of pars tensa retractions. Furthermore, in all
patients oto-endoscopic images and audiometry were
Otology & Neurotology, Vol. 42, No. 1, 2021
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available at first and last visits after a mean follow-up of
64 months. This duration of follow-up is reasonably long
and therefore made it possible to assess long-term effects
of the wait-and-see policy on audiometric outcomes and
progression of the retraction. Also, it allows this study to
assess the long-term progression to cholesteatoma and
tympanic membrane perforation. Furthermore, this study
was the first to be conducted in a cohort consisting of
both children and adults.

This study also has a number of limitations that have to
be mentioned. First, all the data was retrospectively
collected and therefore important baseline characteristics
such as cigarette smoking and alcoholic behavior could
not be assessed. Owing to missing data we had to exclude
69 ears. After analysis of the excluded patients, it was
found that the rate of patients presenting with acute OME
was significantly higher in the excluded patient group
(37%) compared with the included patient group (15%,
p¼ 0.006). Therefore, there might be selection bias as
patients with this serious condition are not equally dis-
tributed among included and excluded patients. Conse-
quently, this may affect audiometric outcomes in our
included patients’ group. An explanation for this differ-
ence between included and excluded patients might be
that patients with acute OME, who were referred by a
general practitioner, did not attend the follow-up clinic
visit after cessation of complaints. We have therefore
subanalyzed the data for OME, because it is thought to
give more fragility to the tympanic membrane. In our
study, patients presenting with OME had a significantly
higher hearing gain (air-bone gap þ13.0 dB, SD 12.9)
compared with patients not presenting with OME (air-
bone gap þ0.5, SD 10.9). The relative high gains in the
OME group might be explained by cessation of the OME.
Another limitation is that the relief of clinical symptoms
was based on the physicians’ recording on the medical
record. These symptoms were not systematically
recorded.

Lastly, we recognize the limitations of retrospective
analysis of the oto-endoscopic images and the classifica-
tion by Sade. To be able to classify the retractions using
the Sade classification (specifically Sade grades III and
IV), it is necessary to perform pneumatic otoscopy to
assess whether the retraction is adherent to the promon-
tory. However, it was not systematically recorded in the
medical records whether the retraction was adherent and
therefore we chose to use an adjusted Sade classification.
In this adjusted classification, we chose to only classify
what could be visible on the oto-endoscopic image.
Therefore, we combined Sade grade III and Sade grade
IV into one grade. To reduce the interobserver variation,
oto-endoscopic images were assessed by two indepen-
dent researchers, both researchers had to agree with the
final classification. In dubious cases, an experienced
otologist assessed and classified the retraction by the
Sade classification.

Furthermore, the ossicular chain damage was not
systematically collected and was solely based on the
descriptions in the medical records and, when the
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ossicular chain was clearly visible on the oto-endo-
scopic images. No classification system was used
because the entire ossicular chain could not be visual-
ized during otoscopy. Lastly, seven patients in our
cohort received ventilation tubes after the wait-and-
see policy was initiated. The indication for these venti-
lation tubes was OME and not for the TMR. These
patients with ventilation tubes were not excluded due to
the intention-to-treat principle. We have used this
principle to mirror expected outcomes seen in real
world practice. One excluded patient developed cho-
lesteatoma during follow-up, this patient was excluded
due to missing oto-endoscopic images. It was noted in
the clinical records that this patient had a retraction and
developed cholesteatoma.

Clinical Implications
Based on our data, a wait-and-see policy can be

justified in patients with a pars tensa retraction, espe-
cially in patients who have mild hearing loss. However,
caution should be taken in patients with a pars tensa
retraction which involves the promontory (Sade grade
III) at the first visit to the otorhinolaryngology clinic. The
decision to operate a patient should be individually
discussed and be based on the age of the patient, severity
of the retraction, and the initial amount of hearing loss.
A large prospective study is needed to confirm these
results.

CONCLUSION

The majority of tympanic membrane retractions in the
posterosuperior quadrant remained stable in terms of
audiometric outcomes and otoscopy in patients who
did not receive any treatment. Progression to cholestea-
toma or perforation was rare in this cohort. Shared
decision making regarding TMRs should include discus-
sion of a wait-and-see policy.
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