Ay¢a Bagkadem YILMAZER , MD Elif AKSUNGUR, MD KBB-Forum ==\
Contribution Of High-Resolution Computed Tomography To The Diagnosis Of Otosclerosis 2023;22(3) L
www.KBB-Forum.net

CLINICAL STUDY
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SUMMARY

Objective: To demonstrate the contribution of high-resolution computed tomography (HRCT) images obtained preoperatively to
diagnosing patients who underwent stapedotomy with a prediagnosis of otosclerosis in our clinic.

Materials and Methods: We obtained data on 77 patients who underwent an exploratory tympanotomy with a prediagnosis of
otosclerosis. Preoperatively received HRCT images and audiological examinations (pure-tone audiometry and tympanometry) were
retrospectively analysed.

Results: HRCT images and audiological examinations of 29 patients that met the study's criteria were documented. According to
Marshall's Classification on otosclerotic foci at HRCT, it was found that 55.2% (n=16) of patients had an otosclerosis focus on CT images,
i.e., the sensitivity rate of the HRCT on the diagnosis of otosclerosis is 55.2%, statistically. Carhart's Notch was present in 37.9% of the
radiologically positive patients (n=11). No statistically significant correlation was found between otosclerotic foci on HRCT and Carhart's
Notch on an audiogram (p: 0,624).

Conclusion: While HRCT has low diagnostic accuracy in diagnosing otosclerosis, preoperatively obtained HRCT imaging is still
essential for differential diagnosis and evaluation of anatomical variations.
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YUKSEK COZUNURLUKLU BiLGISAYARLI TOMOGRAFININ OTOSKLEROZ TANISINA KATKISI

OZET

Amag: Klinigimizde otoskleroz on tanisyla opere edilen hastalarda, ameliyat Oncesi ¢ekilen yiiksek c¢ozinirliklii bilgisayarl
tomografinin (YCBT) taniya katkisinin gosterilmesi amaglandi.

Yontem ve Gerecler: Otoskleroz on tanisiyla timpanostomi yapilmis 77 hasta verisine ulasildi. Preoperative c¢ekilen YCBT
goriintiilemeleri ve odyolojik degerlendirmeler (saf ses odyometri ve timpanogram) incelendi.

Bulgular: Dahil edilme kriterlerini karsilayan 29 hastanin preoperative ¢ekilmis YCBT goriintiilemeleri ve odyolojik degerlendirmeleri
analiz edildi. Marshall'!m YCBT'de otsklerotik odak hakkindaki siniflandirmasina gére, YCBT goriintiilemelerinde hastalarin %52,2'sinde
(n=16) otosklerotik odak goézlendi. YCBT'nin otoskleroz tanisindaki duyarliliginin istatistiksel olarak %52,2 oldugu goriildii. Radyolojik
olarak otoskleroz pozitif olan hastalarin %37,9'unda (n=11) Carhart'in ¢entigi odyogramda pozitif goriildii. Radyolojik olarak otoskleroz
bulunmasmin Carhart'in ¢entiginin odyogramda goriilmesi ile arasinda istatistiksel olarak iliski gézlenmedi (p=0,624).

Sonug: Otoskleroz tanisina katkisi diisiik oldugu halde, ameliyat 6ncesinde ayirici tanilar ve anatomik varyasyonlarin degerlendirilmesi
icin YCBT goriintiilemesi 6nem tagimaktadir.

Anahtar Sozciikler: Otoskleroz; Yiiksek ¢oziiniirliiklii bilgisayarl tomografi; Duyarlilik

INTRODUCTION gold standard for diagnosis is histopathologic

Otosclerosis  is  characterised by confirmation.”® The presence of otosclerosis
pathologically increased bone remodelling in the may be suspected by combining physical
otic capsule, i.., abnormal destruction and examination and laboratory findings. Patients
reconstruction. This can occur to varying apply to the clinic with complaints of difficulty
degrees, including fixation of the stapes footplate in hearing. The tympanic membrane is usually
and complete resorption of the cochlea.'” The intact and mobile in physical examination,

performed with the Valsalva manoeuvre. Rarely
a blue-red colour of reflux can be obtained from
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Although  high-resolution  computed
tomography (HRCT) preoperatively obtained is
always helpful in ear surgery for making a
differential diagnosis and visualising anatomical
variants, its sensitivity in the diagnosis of
otosclerosis is still controversial. Various sources
have found Different sensitivity rates in a wide
range of 47.1-91.3%.""'* This study aims to
demonstrate the contribution of HRCT images
obtained preoperatively to diagnosing patients
who underwent stapedotomy with a prediagnosis
of otosclerosis in our clinic.

MATERIAL and METHODS

The study was conducted in the
otorhinolaryngology clinic of a tertiary care
hospital. We obtained data on 77 patients who
underwent an exploratory tympanotomy with a
prediagnosis of otosclerosis between 2017 and
2018. Preoperatively obtained HRCT scans and
audiological examinations (pure-tone audiometry
and tympanometry) were retrospectively
analysed.

The following were the criteria for
inclusion: on patients aged 18-65 years, HRCT
imaging was performed and reported in our
hospital,  audiological  evaluations  were
performed in our clinic, stapedotomy was
completed in one ear, stapedotomy was achieved
only because the stapes footplate was fixed, and
a piston was inserted. The following criteria for
exclusion: history of previous ear surgery, ear
discharge, head trauma, and congenital hearing
loss.

HRCT images preoperatively obtained of
patients with otosclerosis who had surgery
confirmed their diagnosis were analysed, and
their reports were documented. According to
Marshall's classification system, Otosclerosis
was classified on HRCT (Table-1)." All
preoperative images were obtained in high
resolution in the transverse plane with 128
sections and 0.67 mm thickness using Multi-
sliced CT SOMATOM Definition Edge
(Siemens Medical Solutions, Malvern, PA, USA)
and uploaded to the system (PACS) at 1600 Hf
unit window width and 400 Hf unit window
centre (Figure la-c).

184

KBB-Forum
2023;22(3)
www.KBB-Forum.net

/ k.
Ll Y

The local institutional review board
approved this study. The ethical approval date
and number of the study is 19/04/2021-170.

Statistical Analysis

To analyse the data, SPSS® 15.0 for
Windows Programme was used. Descriptive
statistical methods (mean, median, standard
deviation  "SD",  frequency, percentage,
minimum, and maximum) were used to evaluate
the data. Pearson's chi-squared test was used to
compare the qualitative variables. Statistical
significance was accepted as p < 0.05.

RESULTS

HRCT  images and  audiological
examinations of 29 patients who met the
inclusion criteria were documented in the study.
Bilateral otosclerosis was suspected in 25
patients, but they had all recently had a
stapedotomy in one ear. The mean age of the
patients was 35.37 + 10.65 years (min-max: 18-
62). Of the patients, 44.8% (n=13) were female,
and 55.2% (n=16) were male.

Preoperative =~ HRCT  images  were
analysed according to Marshall's classification
system. Thirteen (44.8%) HRCT images showed
grade-0 otosclerosis, and 16(55.2%) HRCT
images showed grade-1 otosclerosis. No
evidence of grade-2 or higher otosclerosis was
observed. Thus, it is found that the sensitivity
rate of the HRCT on the diagnosis of otosclerosis
is 55.2%, statistically.

The preoperative tympanometric
evaluation revealed type-As tympanograms in all
patients. Twenty-five patients had no acoustic
reflexes bilaterally, and four patients had no
unilaterally. The pure-tone audiometry results
showed a mean airway threshold of 47.51 + 5.25
dB and a mean bone conduction threshold of
14.55 + 4.22 dB.

Carhart's Notch was observed at 1000 or
2000 Hz in 72.4% of patients (n=21). Carhart's
Notch was present in 37.9% of the radiologically
positive patients (n=11). No statistically
significant correlation was found between
otosclerotic foci on HRCT and Carhart's Notch
on the audiogram (Pearson's chi-square test, p:
0,624).
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Table 1. Marshall’s Classification of Disease on Computed Tomography Scanning

Marshall’s Classification of Disease on Computed Tomography Scanning

Grade

0

2a

2b

2c

Radiologic signs of otosclerosis

Normal

Only fenestral involvement

Patchy localised retro-fenestral disease with

or without fenestral involvement

Basal cochlear

Apical or mid cochlear

Apical, mid, or basal cochlear

Diffuse confluent retro-fenestral involvement

with or without fenestral involvement

Figure 1a, b, c: Otosclerotic foci in different temporal HRCT images; white arrows show the foci

DISCUSSION

Studies show that the sensitivity level of
HRCT varies over a wide range. Shin et al.
investigated 437 HRCT images in 2001 and
discovered that the sensitivity of tomography in
the diagnosis of otosclerosis was 91.3%."
Another study reported that otosclerosis findings
obtained from 44 HRCT images confirmed the
diagnosis with a sensitivity rate of 85%.'°
Maxwell et al. analysed 68 HRCT images for
otosclerosis in 2020 and reported a CT
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sensitivity of 47.1%."* In our study, the
sensitivity of HRCT was found to be 55.2% in
patients whose diagnosis was confirmed by
surgery. It is observed that this rate has
decreased in recent years. Although the
evaluation has always been performed with
HRCT, the decrease in sensitivity rate should be
investigated. In a study by Naumann et al., a
group of otosclerosis patients were treated with
fluoride therapy, and HRCT was performed six
months later. Although no difference was
observed in hearing levels compared to untreated
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patients, otosclerosis findings on HRCT were
significantly lower.'® This suggests that although
increasing the consumption of fluoride-rich
foods and fluids in patients with suspected
otosclerosis, as highly recommended by
physicians nowadays, may not be beneficial for
improving hearing, it may improve radiologic
findings and, thus histopathologic findings,
which may decrease the sensitivity of HRCT in
diagnosing otosclerosis. Different studies may be
conducted to investigate the reasons for the
gradual decrease in the sensitivity rate of HRCT
in diagnosing otosclerosis.

Evaluation of otosclerosis on CT imaging
was performed according to the classification
system described by Marshall et al.’.
Accordingly, the images of our patients were
either grade 0 or grade 1. The reason for finding
no otosclerotic foci of grade 2 or higher in our
study may be that we did not perform
otosclerosis surgery in patients with abnormal
bone conduction hearing levels, i.e., those who
were thought to have developed cochlear
otosclerosis. In our study, the patients only had
undergone otosclerosis surgery.

In literature, to the best of our
knowledge, few studies have evaluated the
degree of hearing loss and the presence of
radiologic findings. Naumann et al. assessed the
relationship between the air-bone gap and the
extent of otosclerotic focus on HRCT. They
reported that the air-bone gap increased as the
radiologic fenestral otosclerotic focus widened.'®
Marx et al. also showed a similar relationship
between hearing and radiologic focus.'”” Our
study could not examine this relationship
because the osteosclerotic focus measure was not
calculated.

The Carhart's notch, as it is known,
strengthens the diagnosis of otosclerosis, but it is
not found in every patient. The relationship
between the presence of Carhart's notch and the
presence of radiologic focus was evaluated in
our study, but no association was found.

The study's limitations are the small
number of patients and the retrospective nature
of the study. Prospective studies with a more
significant number of patients may contribute
more to the literature. Moreover, to evaluate not
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only the sensitivity but also the specificity of
HRCT on the diagnosis of otosclerosis, a control
group may be included in new studies.

In conclusion, while HRCT has low
diagnostic accuracy in diagnosing otosclerosis,
preoperatively obtained HRCT imaging is still
essential for differential diagnosis and evaluation
of anatomical variations.
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