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Background: Chronic suppurative otitis media is a chronic inflammation of middle ear cleft. It can
present with discharging ear and decreased hearing. Diagnosis is mostly on clinical examination with
an otoscope or otoendoscope. Our study was undertaken to evaluate role of computed tomography
in defining extent and severity of various pathological changes occurring in temporal bone in case of
chronic suppurative otitis media. Materials and Methods: Current study was a prospective cross-
sectional study was conducted in Sri Venkateshwaraa Medical College and Research Center, Ariyur,
Pondicherry from January 2019 to May 2020. Study included 60 patients clinically diagnosed with a
chronic middle ear infection and who were referred to Department of Radiodiagnosis and Imaging for
an HRCT scan of temporal bone. All obtained data were entered in Microsoft Excel and analyzed with
SPSS 23.0 software. Results: In our study, a total number of 60 patients were involved. Youngest
patient was aged 7 years and oldest patient’s age was 63 years. Majority (28.33%) of patients were
aged between 21-30 years followed by 26.67% in 11-20 years age group. Our study found site and
extent of involvement of middle ear and mastoid air cell system as follows: protympanum (20.00%);
meso-tympanum (26.67%); posterior tympanum (30.00%); epitympanum (60.00%); hypo-
tympanum (25.00%); peri-labyrinthine cells (1.67%); aditus (53.33%); antrum (40.00%); mastoid
air cells (58.33%). Conclusion: HRCT scan is a unique method to detect early cholesteatoma and
also to detect cholesteatoma in hidden areas.
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Introduction
Chronic Suppurative Otitis Media is a chronic
inflammation of middle ear cleft. It can present with
discharging ear and decreased hearing. The
diagnosis is mostly on clinical examination with an
otoscope or otoendoscope. Short and long-term
sequelae of otitis media may be devastating due to
strategic location of tympanomastoid compartment,
separated from middle and posterior cranial fossa
by a thin bony partition, otitis media has got easy
access and maximum potential for intracranial
extension. It can be avoided if recognized early and
properly treated. [1]. Therefore before surgical
treatment, it is essential to know exact size and
extent of disease. As such, radiological examination
of temporal bone plays an important role in
providing crucial information to surgeon in this
regard. [2,3]. The incidence rate of chronic
suppurative otitis media (CSOM) is 4.76% (31
million cases) with 22.6% of under-five cases
occurring every year. [4]. The World Health
Organisation estimated that globally 65-300 million
people are affected by CSOM. Among them, 50% of
people have a hearing impairment and 28000
deaths per year are attributed to complications of
otitis media. [5]. Chronic otitis media can be due to
chronic mucosal disease or cholesteatoma. The
differentiation is generally made by clinical
examination. Although Otorhinolaryngologist can
diagnose most of cholesteatoma with thorough
clinical examination, it may not be possible to
determine extent and size of lesion. Conventional
techniques of temporal bone imaging like X-Ray
Mastoid bones have been replaced by High-
Resolution Computerised Tomography (HRCT) at
present. HRCT of mastoids is done to evaluate
extent of disease and its complications. [6]. With
advent of thin section HRCT, it can allow imaging of
ossicular chain structures up to a spatial resolution
of 0.45 to 0.65mm. [7]. A block of ultra-thin
sections of CT imaging (thickness of 0.35mm) can
be taken in less than a minute to cover entire
temporal bone. [8]. HRCT scan of an acquired
cholesteatoma of temporal bone imaging could
reveal homogeneous soft tissue mass with erosion
of local bone, scutum and ossicles, middle ear
opacification, and labyrinthine fistula extending to
tympanum and widening audits and antrum. HRCT
can detect exposed dura, lateral canal fistulae, and
facial canal dehiscences, and demonstrate ossicular
chain. [9]. Lateral semicircular

Canal dehiscence can increase risk of labyrinthitis
and dehiscence in dural can raise risk of extending
pathology to brain. Having preoperative knowledge
of anatomy and anomalies of dehiscence in facial
canal is important to prevent postoperative
morbidity among patients requiring surgery for
middle ear disorders. [10].  HRCT imaging of
temporal bone has been playing an increasingly
important role in diagnosis, surgical decision, and
further follow-up. The decision for choice of surgical
technique is of particular importance to preserve a
higher hearing rate and prevent complications. [11]

Hence this study was undertaken to evaluate role of
computed tomography in defining extent and
severity of various pathological changes occurring in
temporal bone in case of chronic suppurative otitis
media.

Materials and Methods
This was a prospective cross-sectional study to
evaluate the role of CT of the temporal bone in 60
patients clinically diagnosed with a chronic middle
ear infection and who were referred to the
Department of Radiodiagnosis and Imaging, Sri
Venkateshwaraa Medical College and Research
Center, Ariyur, Pondicherry for HRCT scan of
temporal bone between Jan 2019- May 2020.

Sample size: Using statistics and sample size
calculation software and with the absolute precision
of 10% and an alpha error of 5%, the sample size
was estimated to be 60.

Inclusion criteria: All the patients with a chronic
middle ear infection who were referred to the
Department of Radiology for HRCT Temporal bone
were taken into the study.

Exclusion criteria: Pregnant women, patients with
electric devices at the skull base, such as cochlear
implants, those who have undergone previous
temporal bone surgeries, and those with a history of
trauma to the temporal bone were excluded from
the study. Patients who were not willing to undergo
CT were also excluded.

All the CT scans were performed at our institute on
the Siemens Somatom Emotion 6 Slice Ct. No extra
financial burden was incurred on the patients. After
written informed consent, patients were scanned in
the axial plane. Topograms were taken routinely in
all patients before starting the scan. Scanning
commenced from the lower margin
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Of the external auditory meatus including the
inferior mastoid and extended upward to the
arcuate eminence of the superior semicircular canal
as seen on the lateral topogram. The patients were
positioned with a slightly extended head to avoid
gantry tilt and thereby protect the lens from
radiation. Reformatted coronal images were
obtained perpendicular to the axial plane from the
cochlea to the posterior semicircular canal.
Scanning parameters: Each section thickness with
0.63 mm applying 130 kV, 240 mA s, and 0.6:1
pitch.  The images were reconstructed with a bone
algorithm. All images were interpreted using source
images, multiplanar reformations, and required
window settings.

Data analysis: All obtained data were entered in
Microsoft Excel and analyzed with SPSS 23.0
software. Continuous variables (like age) were
expressed as mean and standard deviation (or)
median with the inter-quartile range depending on
normality distribution. Categorical variables (like
sex, temporal bone findings) were expressed as
proportion and percentage.

Results
Table 1: Distribution of age among the study
participants. 

Age group (Years) Number (n=60) Percentage

<10 4 6.67

11-20 16 26.67

21-30 17 28.33

31-40 8 13.33

41-50 9 15

51-60 4 6.67

>60 2 3.33

Total 60 100.00

Table 2: Distribution of gender among the
study participants. 

Gender Number (n=60) Percentage

Male 34 56.67

Female 26 43.33

Total 60 100.00

Table 3: Distribution of the CSOM in relation to
the side of the ear affected. 

Side Number (n=60) Percentage

Left 30 50

Right 27 45

Bilateral 3 5

Table 4: Distribution of presenting symptoms
among the study participants. 

Chief Complaints Number of Patients Percentage

Ear discharge 53 88.33

Decreased Hearing 38 63.33

Earache 18 30.00

Headache 10 16.67

Tinnitus 4 6.67

Giddiness 6 10.00

Facial Paralysis 1 1.67

Figure 1: Distribution of the impression of
HRCT findings regarding CSOM type.

Figure 2: Distribution of the HRCT findings of
temporal bone regarding mastoid
pneumatization (n=60).

Figure 3: Distribution of the HRCT findings
regarding ossicular involvement.

Table 5: Distribution of findings from the
HRCT. 

Findings from the HRCT (n=60) Yes (%) No (%)

Non-dependent soft tissue mass 36(60) 24(40)

Scutum erosion 27(45) 33(55)

Ossicular involvement 32(53.33) 28(46.67)

Labyrinthine fistula 2(3.33) 58(96.67)

Sigmoid sinus plate 7(11.67) 53(88.33)

Mastoid cortex erosion 5(8.33) 55(91.67)

Tegmen erosion 4(6.67) 56(93.33)

Mastoiditis with sub-periosteal abscess 2(3.33) 58(96.67)
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Table 6: Distribution of site and extent of
involvement of the middle ear and mastoid air
cell system from the HRCT images. 

 Number Percentage

Protymanum 12 20.00

Mesotympanum 16 26.67

Posterior tympanum 18 30.00

Epitympanum 36 60.00

Hypotympanum 15 25.00

Peri-labyrinthine cells 1 1.67

Aditus 32 53.33

Antrum 24 40.00

Mastoid air cells 35 58.33

Discussion
Imaging techniques in the medical field have
undergone significant changes in the technical
aspect as well as the clinical ground since the
discovery of X-ray on 8th November 1895 by
Wilhelm Conrad Roentgen, a German Physicist.
Conventional tomograms used an image of a section
of the patient orienting parallel to the film. Since it
lacked enough clarity, HRCT has taken over by
image reconstruction to provide sharp and clear
images. Conventional radiography has a limited
value to assess mastoid pneumatization. The HRCT
of the temporal bone can provide excellent details of
the temporal bone and display the soft tissue mass
within the air spaces of the mastoid, middle ear, and
external auditory canal. Bony structures like
scutum, ossicles and labyrinthine capsules cannot
be viewed by magnetic resonance imaging. Hence,
HRCT is the modality of choice to assess middle ear
pathology. [12]. In our study, a total number of 60
patients were involved. The youngest patient was
aged 7 years and the oldest patient’s age was 63
years. The majority (28.33%) of patients were aged
between 21-30 years followed by 26.67% in the 11-
20 years age group. This finding was similar to a
study by Sharma et al where the majority of the
patients belonged to the 21-30 years age group
(40%) followed by 11-20 years (30%)(36).
Dhulipalla et al also observed the majority of the
patients (49%) the patients aged between 11 to 30
years. [11].

In this study, the mean age of the patients was 27.2
±13.1 years. Thukral et al [19]. found that the
mean of the patients was 27.95 years which was
similar to our study finding [7]. Jadia et al,
Chatterjee et al and Kanotra et al observed

The mean age of the patients to be 23.2 years,
23.17 years, and 36.38 years respectively.
[7,15,16]. Thus most of the studies which targeted
to study the temporal bone pathologies had
mentioned the mean age of the patients to be
between 20 to 30 years.

In our study, the males (53.67%) were commonly
affected than females (43.33%). Sharma et al
identified more male patients (60%) than female
patients (40%). [14]. Dhulipalla et al also observed
more males (58%) than females (42%) in their
study. [11]. Chatterjee et al also observed more
male patients (68.86%) than female patients. [15].
Kanotra et al observed male patients (57.44%) be
more than female patients (42.55%). [16]. Our
study had the chief complaints in the following
order: ear discharge (88.33%); decreased hearing
(63.33%); earache (30%); headache (16.67%);
giddiness (10%); tinnitus (6.67%); facial paralysis
(1.67%).  Jadia et al observed that otorrhoea
(100%) was the common presenting finding
followed by hearing loss (98.1%), tinnitus (67.3%),
dull headache (21.2%), and facial weakness
(1.92%). [7] Tamilarasan et al [13]. reported that
the symptoms in their study population were
otorrhoea (91.95%), hearing loss (59.77%), otalgia
(29.89%), nausea and vomiting (11.49%),
headache (10.34%), tinnitus (9.20%), fever with
chills and rigors (9.20%), swelling behind the ear
(8.05%) and facial weakness (5.75%). Dhulipalla et
al [11]. observed that the common presenting
symptoms of these patients in decreasing order
were ear discharge (83%), decreased hearing
(70%), otalgia (25%), headache (13%), tinnitus
(8%), giddiness (8%) and facial palsy (2%).

The present study identified sclerosed mastoid in
55.0%, well pneumatised in 33.33%, and diploic
mastoid in 11.67%. The finding of sclerosed
mastoid pneumatization (100%) in the HRCT of the
temporal bone was observed by Jadia et al. [7]. The
characteristics of mastoid bone included well-
pneumatised bone in 40.23%, sclerotic bone in
43.68%, and diploic bone in 9.20% as reported by
Tamilarasan et al. [13]. Regarding the
pneumatization of the mastoid, the HRCT revealed
sclerotic mastoid in all the patients (100%) and
pneumatic in none of the patients as identified by
Kanotra et al. [16]. The current study found the
presence of non-dependent soft tissue mass in
60.00% of the patients since the current had
considered both safe and unsafe ear
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Pathologies in the selection criteria. The
cholesteatoma is highly suggestive with the
presence of non-dependent soft tissue mass in the
middle ear cavity. Payal et al observed the presence
of soft tissue mass in 86.67% of the temporal bone
study. [18]. Chatterjee et al found the presence of
soft tissue mass in all 100% of the patients. [15].
 Our study found eroded scutum in 45% of the
CSOM patients which was much similar to what
Thukral et al [42]. study found. scutum erosion in
42% of the CT findings. Tamilarasan et al identified
eroded scutum in 34.48%. [13]. Sharma et al
identified 84% and Chatterjee et al found it in
67.07% of the cases. [14, 15]. Ossicular erosion in
our study was 53.33% which was similar studies
finding ossicular involvement was observed in 90%,
62.28%, 73%, and 54.57% by Sharma et al,
Chatterjee et al, Bathla et al and Gul et al
respectively. [14, 15, 17, 20].

In our study, malleus erosion (23.33%), incus
erosion (50.00%), and stapes erosion (28.33%)
were observed in HRCT images which correlate with
the findings of Tamilarasan et al and Payal et al.
[13, 18]. Destruction of the ossicles is commonly
seen in cholesteatoma which enlarges and erodes
on touching the contiguous structures in the middle
ear cleft. Prior knowledge of the ossicular
involvement can help the surgeon in the decision-
making to preserve the hearing.

The present study observed labyrinthine fistula in
3.33% of the patients. Tamilarasan et al observed it
in 3.8% of the images. [13]. Mandal et al observed
this finding in 4% of the images [21]. Sharma et al
found this in 6% of cases. [14]. The current study
had this finding mastoid erosion in 8.33% of the
cases. Tamilarasan et al had observed mastoid
cortex erosion in 8.05% of the cases. [13]. Sharma
et al found this in 10% of the cases. [14]. Prakash
et al mentioned this erosion as 16.67% in their
study. [22]. Our study found tegmen erosion in
6.67% of the cases in HRCT images. Jadia et al
observed the same tegmen erosion in 23.1% of the
cases. [7]. Kataria et al found tegmen erosion in
7.14% of the cases. [23]. Keskin et al mentioned it
as 19.6% in their study. [24].

Mastoiditis was found in our study in 60% of the
cases in HRCT images. This finding corroborated
with the study finding of Chatterjee et al and
Thukral et al., [15,19]. observed mastoiditis in
50.3% and 76% of the cases

Respectively. Our study found the site and extent of
involvement of middle ear and mastoid air cell
system as follows: protympanum (20.00%); meso-
tympanum (26.67%); posterior tympanum
(30.00%); epitympanum (60.00%); hypo-
tympanum (25.00%); peri-labyrinthine cells
(1.67%); aditus (53.33%); antrum (40.00%);
mastoid air cells (58.33%). Jadia et al found the
extension in epi-tympanum (100%), meso-
tympanum (78.85%), hypo-tympanum (55.77%),
pro-tympanum (9.62%), sinus tympani (9.62%),
aditus (78.85%), antrum (84.62%) and mastoid
(19.23%). [7]. Srigiri et al. observed epitympanum,
antrum, aditus, mastoid air cells, posterior
tympanum, mesotympanum, hypotympanum,
protympanum and perilabyrinthine cells as 88%,
88%, 84%, 76%, 52%, 44%, 44%, 36% and 24%
respectively. [25]. The decreasing order of the
involvement was much similar to our study.

Conclusion
The High Resolution Computed Tomography scan
has become the standard imaging technique for the
temporal bone. The HRCT findings of the temporal
bone in patients with chronic suppurative otitis
media were the presence of non-dependent soft
tissue mass more commonly followed by ossicle
erosion, scutum erosion, sigmoid sinus plate
erosion, mastoid cortex erosion, tegmen erosion,
labyrinthine fistula, and mastoiditis with sub-
periosteal abscess. HRCT scan is a unique method
to detect early cholesteatoma and also to detect
cholesteatoma in hidden areas.

What does the study add to existing
knowledge?

This study shows that HRCT imaging plays a gold
standard role in the diagnosis of CSOM and its
complications. Furthermore, it plays a major role in
deciding the surgical technique, which is of great
importance to preserve hearing and prevent
complications.

Author contributions: Mandal P collected the
data, conducted this study, Vasanthan R did data
analysis. Mandal P, Kumar K, Prabu V and
Govardhanan did manuscript drafting. All authors
were involved in revising and approved the final
version of the manuscript.
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