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Abstract

Objective: Chronic otitis media is the infection of the mid-
dle ear and mastoid air cells. Cholesteatoma is keratinized
squamous epithelium formation in the middle ear. Although
the two diseases may be recognized with clinical examina-
tion, sometimes it may not be possible. While treatment of
chronic otitis media includes antibiotic therapy or surgery,
cholesteatoma is treated surgically. In this study, we aimed
whether quantitative measurement of the soft tissue den-
sity in the middle ear on temporal bone CT may be used
as a criterion for discrimination of chronic otitis media and
cholesteatoma.

Materials and Methods: A total of 45 patients were included
in the study. Multi-slice CT images were obtained in supine

Introduction

Chronic otitis media (COM) is common all over the world
and among the most common infectious diseases. This
disease includes the infection and flux of middle ear and
mastoid together with tympanic membrane perforation.
"Treatment may include antibiotic therapy or surgery '

Cholesteatoma is an inflammatory disease of the tem-
poral bone. Cholesteatoma is usually seen in the middle ear,
develops as a result of keratinized squamous epithelium in
the middle ear. Migration is believed to arise either from
pars flaccida or less commonly from pars tensa through a
defect in tympanic membrane. It probably coexists with in-
fection and Eustachian tube dysfunction P

position for temporal bone CT. The soft tissue density was
measured using free hand and circle region of interest (ROI)
techniques on temporal bone CT examinations.

Results: A statistically significant difference was not detect-
ed between cholesteatoma and COM with regard to HU val-
ues on temporal bone CT in ROC curve. P value and Mann
Whitney U was not statistically significant.

Conclusion: As a result, soft tissue density measurement is
not statistically significant for differential diagnosis of COM
and cholesteatoma.

Keywords: Chronic otitis media, cholesteatoma, CT, soft tis-
sue density.

Discrimination of COM and cholesteatoma is impor-
tant as operation type varies. Discrimination of the two
diseases may not always be possible through clinical exam-
ination. Many criteria have been used for radiologic dis-
crimination on temporal CT to date however discrimina-
tion cannot be done in some cases.

In this study, we evaluated whether quantitative meas-
urement of the soft tissue density in the middle ear on tem-
poral bone CT may be used as a criteria for discrimination
of chronic otitis media and cholesteatoma.

Materials and Methods

A total of 72 cases who were obtained temporal bone CT

Correspondence: Sermin Tok, MD. Department of Radiology, Mersin University Faculty of Medicine, Mersin

Ciftlikkoy, 33343, Yenisehir, Mersin, Turkey.
E-mail: sermintok@hotmail.com

Received: February 14, 2017 Accepted: March 25, 2018

©2018 Continuous Education and Scientific Research Association (CESRA)

Online available at:
www.entupdates.org
DOL: 10.32448/entupdates.458964




Tok S et al.

and who underwent an operation in our hospital between
the dates of June 2011 and January 2015 were evaluated
retrospectively. Thirteen cases which had a history of a
previous operation, 10 cases below 18 years and 4 cases
which had tympano-sclerosis findings on CT were exclud-
ed from the study. Forty-five cases between 18-63 years
were included in the study.

Multi-slice CT images were obtained in supine posi-
tion using a MS-CT device (General Electric; Optima 580,
Chicago,USA) at 0,625 x 16 mm collimation , 0.7 sec rota-
tion time, at table movement at 9,37 mm/pose gantri rota-
tion, 160 effective mAs and 120 kV parameters. The initial
images were transferred to a different work station. 3000
WW /500 WL values were used for imaging. The soft tis-
sue density was measured using free hand and circle region
of interest (ROI) techniques on temporal bone CT exam-
inations. Measurements were performed 3 times and the
average was used in the primary analysis. It is also known
that cholesteatoma can be associated to chronic middle ear
infection and that cholesteatoma often co-exists with cho-
lesteatoma. So the measurements were done on axial plane,
from the regions where cholesteatoma or COM was de-
tected area. Age, gender, operation side, diagnosis of COM
and cholesteatoma were recorded on Microsoft Excel file
for each patient.

Statistical analysis

For the analysis of the data, statistical tests were performed
using SPSS 17.0 statistical software (SPSS, Inc., Chicago, IL,
USA), using the following statistical tests: one way ANO-
VA, Krukal Wallis, Post Hoc test and Mann-whitney U test.
They were explained Meansstandard deviation (p>0.05 in
Kolmogorov-Smirnov test or Shapira-Wilk (n<30)) when
continuous variables were normal. They were explained
median when the continuous variables were not normal.
Receiver operating characteristic curves (ROC curves)
were constructed and the areas under curve (AUC) as well
as the sensitivity , and the specificity were calculated for
CSA and MLD. The statistical significance of all tests was
set to a p<0.05.

Results

There were 21 COM and 24 cholesteatoma cases according
to pathology results. Of the cases, 15 had left-sided COM
and 6 had right-sided COM, 14 had left-sided cholesteato-
ma and 10 had right-sided cholesteatoma. HU values were
detected as 11,55-59,39 in COM cases and 25,36-70,58 in

cholesteatoma cases (figure 1). Mean HU of COM was
found as 44,2833, mean HU of cholesteatoma was found
as 47,4608. A statistically significant difference was not de-
tected between cholesteatoma and COM with regard to
HU values on temporal bone CT in ROC curve. P value
was detected as 0,873 according to Mann Whitney U test
and this value was not statistically significant.

Discussion

Cholesteatoma is a tumor of the middle ear which is his-
topathologically benign, clinically aggressive and invasive.
It may lead to hearing loss, vestibular dysfunction, fa-
cial paralysis and fatal intracranial complications Pl. The
pathologic features of the disease were first described by
Cruveilhier, a French pathologist, in 1829. Cruveilhier
reported that cholesteatoma is an avascular tumor origi-
nating from subarachnoid space cells and described it as
“pearl- like tumor” macroscopically . It is an epidermoid
cyst histopathologically. The lumen of the cyst s filled with
desquamated epithelial debris. The subepithelial layer in-
cludes inflammatory processes composed of cholesterol
crystals and giant cells and round cells Pl.

Chronic otitis media is the infection which develops
due to lowly virulent microorganisms or middle ear aera-
tion and Eustachian tube malfunction. It may also develop
within the adhesive otitis media cholesteatomal.

Diagnosis of COM is done based on otoscopic exami-
nation. CT may be used for making a diagnosis and oper-
ation plan ..

Figure 1. Soft tissue density measurement at mastoid antrum level in a case
with right-sided cholesteatoma. Mean HU value was detected as 54,54.
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CT evaluated middle ear bones, bone destructions, fa-
cial canal involvement, labyrinth fistula, soft tissue locali-
zations in the studies until today 6. Temporal CT may
also evaluate temporal bone complications and cerebellar
abscess, extra-dural abscess or otitic hydrocephalus .

CT was developed in the 1970s by Sir Godfrey
Hounsfield and Allan Mac Leod Cormack. The technology
Works by acquiring planar X-ray images (or projections)
taken at various degrees of rotation around a patient or
specimen. These data are then reconstructed, typically with
a filtered back projection algorithm, to produce a 3-dimen-
sional array of radio density values. Frequently, these data
are calibrated to Hounsfield units (HU) which indicate ra-
diodensity, and are calculated using the equation below:

HU=1000x(zzx—pwater)/uwater
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