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* HRCT detects CSOM complications

» Mastoiditis was most common

* Scutum erosion was frequent

* HRCT aids surgical planning

* HRCT defines disease extent
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ABSTRACT

Introduction: Chronic suppurative otitis media (CSOM) is a chronic inflammatory

disease of the middle ear associated with persistent ear discharge and hearing
impairment, with potential to cause serious intratemporal and intracranial complicat-
ions. High-resolution computed tomography (HRCT) of the temporal bone provides
excellent visualization of bony anatomy and disease extent, making it an essential
imaging modality for preoperative assessment. Aim & Objective: This study
evaluated the role of HRCT in detecting complications of CSOM and assessing
temporal bone involvement. Material & Methods: Sixty clinically diagnosed patients
with active squamous CSOM who fulfilled the inclusion criteria underwent HRCT
temporal bone examination using a Siemens SOMATOM Emotion 6 multidetector CT
scanner. Imaging findings were correlated with clinical presentation. Data were
analyzed using SPSS software with descriptive and inferential statistics. Ethical
committee approval and informed consent were obtained from all participants.
Results: Most patients were 21-30 years old (26%), with a nearly equal gender
distribution (52% males and 48% females). Ear discharge (94%) and hearing loss
(88%) were the predominant presenting symptoms. HRCT identified mastoiditis
(42%) as the most frequent complication, followed by scutum erosion (40%), tegmen
plate erosion (30%), facial canal erosion (24%), sinus plate erosion (18%), ossicular
chain erosion (14%), external auditory canal erosion (10%), skull base erosion (10%),
semicircular canal erosion (4%). No temporal lobe abscess was detected. HRCT
accurately delineated disease extent and associated bony complications, facilitating
comprehensive preoperative evaluation. Conclusion: HRCT of the temporal bone is
an indispensable imaging modality for evaluating complications of CSOM. It enables
early detection of bony erosions, accurately defines disease extent, provides valuable
information for surgical planning, thereby reducing operative complications and
improving patient outcomes. Routine preoperative HRCT should be considered in
patients with complicated or suspected squamosal CSOM.
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INTRODUCTION

High-resolution computed tomography (HRCT) of the temporal
bone is the imaging modality of choice for evaluating chronic
suppurative otitis media (CSOM) and its associated complica-
tions. CSOM is a chronic inflammatory disorder of the middle
ear and mastoid cavity characterized by persistent otorrhea,
tympanic membrane perforation, and varying degrees of hearing
impairment. If inadequately treated, the disease may progress to
extracranial and intracranial complications, resulting in signific-
ant morbidity and, in severe cases, mortality. Early identification
of disease extent and associated complications is therefore
essential for appropriate clinical management. Owing to its
excellent spatial resolution and superior depiction of osseous
anatomy, HRCT provides comprehensive information regarding
middle ear and mastoid pathology, making it indispensable in the
diagnostic workup and preoperative evaluation of patients with
CSOM. It accurately demonstrates the extent of disease,
identifies bony erosions, and facilitates surgical planning,
thereby improving patient outcomes [1].

The temporal bone contains numerous delicate structures,
including the ossicles, facial nerve canal, labyrinth, jugular bulb,
carotid canal, and tegmen tympani. Inflammatory processes
involving these structures can lead to hearing loss, facial nerve
dysfunction, vestibular disturbances, and intracranial extension
of infection. Conventional radiography has limited value becau-
se of overlapping anatomical structures and poor visualization of
complex temporal bone anatomy. In contrast, HRCT provides
thin-section multiplanar images with excellent bony detail,
allowing precise assessment of ossicular integrity, mastoid air
cell disease, scutum erosion, cortical destruction, and labyrinth-
ine involvement. Consequently, HRCT has become the standard
imaging technique for evaluating temporal bone pathology

and identifying disease-related complications before surgical
intervention [2]. CSOM is broadly classified into tubotympanic
(mucosal) and atticoantral (squamosal) disease. The tubotymp-
anic variety generally involves the pars tensa and is considered
relatively safe because it rarely causes extensive bony destruc-
tion. Conversely, the atticoantral type is frequently associated
with cholesteatoma, an expanding keratinizing squamous
epithelial lesion capable of causing progressive bone erosion
through pressure necrosis and inflammatory osteolysis. Cholest-
eatoma commonly affects the scutum, ossicles, facial nerve
canal, tegmen tympani, mastoid air cells, and semicircular
canals. HRCT accurately demonstrates the location and extent
of cholesteatoma, associated bone destruction, and disease
spread into adjacent compartments, enabling surgeons to
determine the most appropriate operative approach and
minimize intraoperative complications [3].

One of the principal advantages of HRCT is its ability to detect
subtle bony erosions that are often clinically occult. Ossicular
chain destruction, particularly involving the long process of the
incus and suprastructure of the stapes, is a common cause of
conductive hearing loss in patients with cholesteatoma. HRCT
clearly depicts these erosions while simultaneously evaluating
scutum destruction, tegmen defects, & cortical bone involve-
ment. Identification of tegmen tympani or tegmen mastoideum
erosion is especially important because these defects increase
the risk of cerebrospinal fluid leakage, meningitis, & intracra-
nial spread of infection. Accurate preoperative assessment of
these abnormalities facilitates surgical planning and improves
hearing preservation whenever feasible [4]. HRCT is equally
valuable in evaluating extracranial complications such as
mastoiditis, facial nerve canal erosion, and labyrinthine fistula.
Mastoiditis is characterized by opacification and destruction of
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HRCT enables precise identification of CSOM complications,
facilitating timely intervention and improved patient outcomes.
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Figure 1: HRCT Temporal Bone in CSOM Complications
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mastoid air cells, with advanced disease resulting in coalescent
mastoiditis or subperiosteal abscess formation. Facial nerve
canal dehiscence or erosion identified on HRCT alerts surgeons
to the increased risk of facial nerve injury and postoperative
facial palsy. Likewise, erosion of the lateral semicircular canal
indicates labyrinthine fistula, an important complication that
may present with vertigo and sensorineural hearing loss. Early
radiological detection allows careful surgical management
aimed at preserving facial nerve function and inner ear structures
while preventing further disease progression [5,6].

Intracranial complications remain among the most serious
consequences of untreated or advanced CSOM. These include
meningitis, epidural abscess, subdural empyema, brain abscess,
and sigmoid sinus thrombosis, which usually develop through
direct extension of infection across eroded bone or via venous
channels. HRCT effectively demonstrates tegmen defects,
mastoid destruction, erosive changes, and indirect evidence of
intracranial extension, although magnetic resonance imaging
(MRI) is often required for superior evaluation of intracranial
soft tissue abnormalities and postoperative residual or recurrent
cholesteatoma. Furthermore, HRCT provides essential informa-
tion regarding anatomical variations such as a high-riding
jugular bulb, dehiscent facial nerve canal, aberrant internal
carotid artery, or superior semicircular canal dehiscence, thereby
minimizing operative risks. Although its limited soft tissue
characterization and radiation exposure represent important
limitations, HRCT remains the cornerstone of imaging in CSOM
because of its unmatched ability to delineate osseous pathology,
assess disease extent, guide surgical decision-making, and
improve overall patient management. Integration of HRCT with
MRI, when indicated, offers the most comprehe-nsive evaluation
of complicated CSOM and contributes significantly to better
surgical outcomes and reduced morbidity [7,8]. Figure 1: HRCT
Temporal Bone in CSOM Complications. This prospective study
aimed to evaluate the role of high-resolution computed

tomography (HRCT) of the temporal bone in the assessment of
complications associated with chronic suppurative otitis media
(CSOM). The study sought to identify CSOM-related complicat-
ions on HRCT temporal bone scans, facilitate their early
detection to enable timely intervention and prevent disease
progression, and determine the extent of disease involvement as
well as the involvement of adjacent anatomical structures,
thereby providing comprehensive information for accurate
diagnosis and optimal treatment planning.

MATERIAL & METHODS

This prospective clinical study was conducted at the Department
of Radiodiagnosis at Gajra Raja Medical College & JAH Group
of Hospitals, Gwalior for 18 months. Ethical approval has been
obtained from the Ethical Approval Committee of Gajra Raja
Medical College & JAH Group of Hospitals, Gwalior.

Study Population

The study population comprised patients clinically diagnosed
with active squamous chronic otitis media who provided
informed consent for high-resolution computed tomography
(HRCT) temporal bone imaging. Patients were excluded if they
declined consent, had a history of temporal bone trauma, known
or suspected temporal bone neoplasms, intraocular metallic
foreign bodies, cochlear implants, pregnancy, or claustrophobia
that precluded successful completion of the HRCT examination,
ensuring appropriate patient selection.

Data Analysis

The collected data were analyzed using SPSS software. Descrip-
tive statistics were used to summarize findings, and inferential
statistics were employed to establish associations between
HRCT findings and clinical presentations. The frequency and
percentage of different complications were determined, provid-
ing insight into the role of HRCT in CSOM evaluation.

Table 1: Socio-Economic Status Distribution of the Study Population

Social Economic Status Frequency Percentage
Lower Class 18 36.00%
Lower Middle Class 9 18.00%
Upper Middle Class 15 30.00%
Upper Class 8 16.00%
Total 50 100.00%

Table 2: Symptom Outcomes of the Study Population

Symptoms n (%) Total
No Yes

Discharge 3(6) 47 (94) 50 (100)
Hearing loss 6 (12) 44 (88) 50 (100)
Tinitus 39 (78) 11 (22) 50 (100)
Ear pain 28 (56) 22 (44) 50 (100)
Dull headache 39 (78) 11 (22) 50 (100)
Facial weakness 47 (94) 3(6) 50 (100)
Vertigo 42 (84) 8 (16) 50 (100)
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Figure 2: Occupation Distribution of the Study Population

Table 2: Symptom Outcomes of the Study Population

Symptoms n (%) Total
No Yes

Discharge 3(6) 47 (94) 50 (100)
Hearing loss 6(12) 44 (88) 50 (100)
Tinitus 39 (78) 11 (22) 50 (100)
Ear pain 28 (56) 22 (44) 50 (100)
Dull headache 39 (78) 11 (22) 50 (100)
Facial weakness 47 (94) 3(6) 50 (100)
Vertigo 42 (84) 8 (16) 50 (100)

(A) (B) (C)

Figure 3: (A): A 54- year-old male presented with complaints of progressive hearing loss and left ear discharge persisting for the
past two years. High resolution computed tomography (HRCT) of the temporal bone showed evidence of chronic mastoiditis
with opacification of mastoid air cells and erosion of the left tegmen tympani, suggestive of an aggressive chronic otitis media,
(B) A 22-year-old male presented with a 6-month history of persistent right ear discharge, progressive hearing loss, and
intermittent episodes of vertigo. High-resolution computed tomography (HRCT) of the temporal bone demonstrated soft tissue
density in the middle ear and mastoid cavity, erosion of the scutum, tegmen tympani, and signs of mastoiditis., (C) A 26-year-old
male presented with complaints of right ear discharge and reduced hearing for the past six months, along with tinnitus and
vertigo for the last four months.OnHRCT of the temporal bone showed soft tissue opacification of the middle ear and mastoid air
cells, erosion of the right tegmen plate, external auditory canal (EAC) wall erosion, and signs of mastoiditis.
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Table 3: HRCT Temporal Bone Findings and Complications

HRCT temporal bone n (%) Total

findings/Complicaton No Yes
Scutum erosion 30 (60%) 20 (40%) 50 (100%)
SCC erosion 48 (96%) 2 (4%) 50 (100%)
Ossicular change erosion 43 (86%) 7 (14%) 50 (100%)
Sinus plate erosion 41 (82%) 9 (18%) 50 (100%)
Tegman plate erosion 35 (70%) 15 (30%) 50 (100%)
Facial canal erosion 38 (76%) 12 (24%) 50 (100%)
Temporal lobe abscess 50 (100%) 0 (0%) 50 (100%)
Mastoditis 29 (58%) 21 (42%) 50 (100%)
Bony wall of EAC 45 (90%) 5 (10%) 50 (100%)
Skull base bony erosion 45 (90%) 5 (10%) 50 (100%)

(A) (B) (©)

Figure 4: (A) A 25-year-old female presented with a 3-year history of persistent right ear discharge and progressive hearing

loss.There was no history of vertigo or facial weakness. High-resolution computed tomography (HRCT) of the temporal bone
revealed soft tissue density involving the external auditory canal, middle ear cavity, and mastoid air cells. There was also
erosion of the bony wall of the facial nerve canal., (B) A 20-year-old female presented with a 6-year history of chronic left ear
discharge, decreased hearing, and intermittent vertigo, along with occasional headaches over the past few months. High-
resolution CT (HRCT) of the temporal bone demonstrated soft tissue opacification in the mastoid air cells and middle ear
cavity, along with scutum erosion and ossicular chain erosion., (C) A 51-year-old female presented with complaints of left ear
discharge and reduced hearing for the past one year, accompanied by vertigo and gradual-onset left-sided facial weakness over
the last few weeks. High-resolution CT (HRCT) of the temporal bone revealed soft tissue density occupying the middle ear
cavity and mastoid air cells, with evidence of ossicular chain erosion and bony erosion of the facial nerve canal.
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Figure 4: (A) A 25-year-old female presented with a 3-year history of persistent right ear discharge and progressive hearing
loss.There was no history of vertigo or facial weakness. High-resolution computed tomography (HRCT) of the temporal bone
revealed soft tissue density involving the external auditory canal, middle ear cavity, and mastoid air cells. There was also
erosion of the bony wall of the facial nerve canal., (B) A 20-year-old female presented with a 6-year history of chronic left ear
discharge, decreased hearing, and intermittent vertigo, along with occasional headaches over the past few months. High-
resolution CT (HRCT) of the temporal bone demonstrated soft tissue opacification in the mastoid air cells and middle ear
cavity, along with scutum erosion and ossicular chain erosion., (C) A 51-year-old female presented with complaints of left ear
discharge and reduced hearing for the past one year, accompanied by vertigo and gradual-onset left-sided facial weakness
over the last few weeks. High-resolution CT (HRCT) of the temporal bone revealed soft tissue density occupying the middle
ear cavity and mastoid air cells, with evidence of ossicular chain erosion and bony erosion of the facial nerve canal.

(A) (B)

Figure 6: (A) A71-year-old male presented with a history of bilateral ear discharge and progressive hearing loss over the past

3 years, accompanied by intermittent headaches.High-resolution computed tomography (HRCT) of the temporal bone
demonstrated soft tissue density within the right middle ear cavity, left external auditory canal (EAC) erosion, mastoid air cell
opacification, and erosion of the left occipital bone., (B) A 25-year-old female presented with a history of persistent right ear
discharge, progressive hearing loss, headache, and vertigo over the past 4 years. High-resolution computed tomography
(HRCT) of the temporal bone demonstrated soft tissue density within the right middle ear cavity and mastoid air cells, along
with erosion of the tegmen tympani, external auditory canal, and occipital bone.
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DISCUSSION

The present study evaluated the diagnostic utility of high-
resolution computed tomography (HRCT) in identifying
complications of chronic suppurative otitis media (CSOM) and
demonstrated its importance in assessing temporal bone
involvement before surgical intervention. HRCT accurately
delineated disease extent and detected complications such as
scutum erosion, ossicular chain erosion, mastoiditis, tegmen
plate erosion, facial canal involvement, and skull base destruc-
tion, thereby facilitating appropriate treatment planning and
minimizing intraoperative complications. These findings reinfor-
ced the established role of HRCT as the imaging modality of
choice in the comprehensive evaluation of CSOM [1,2].

The demographic profile showed that CSOM predominantly
affected younger individuals, with the highest frequency
observed in the 21-30-year age group, followed by patients
below 20 years and those aged 31-40 years. Yu Z. 2009 and
Xuan W, et. al; 2013, who attributed the higher prevalence
among younger individuals to recurrent upper respiratory tract
infections and Eustachian tube dysfunction during early life.
Gender distribution was nearly equal, indicating that CSOM does
not exhibit a significant sex predilection, a finding consistent
with previous studies emphasized the greater influence of
environmental and socioeconomic factors than biological sex.
Most patients belonged to lower socioeconomic groups,
supporting earlier reports that poor hygiene, overcrowding,
delayed healthcare access, and inadequate treatment contribute
significantly to disease persistence and progression [9-11].
Clinically, ear discharge (94%) and hearing loss (88%) were the
predominant presenting symptoms, whereas ear pain, tinnitus,
vertigo, headache, and facial weakness occurred less frequently.
These observations closely resemble previous reports describing
persistent otorrhea and conductive hearing loss as the hallmark
manifestations of CSOM. Unilateral disease predominated,
although bilateral involvement was observed in nearly one-
fourth of patients, indicating relatively advanced or prolonged
diseaseinasubset of cases [12,13].

HRCT findings highlighted mastoiditis (42%) and scutum
erosion (40%) as the most frequent complications, followed by
tegmen plate erosion (30%), facial canal erosion (24%), sinus
plate erosion (18%), ossicular chain erosion (14%), external
auditory canal erosion (10%), skull base erosion (10%), and
semicircular canal erosion (4%). Kumar L, et. al; 2019 and
Husain M, et. al; 2020 and Lyngwa GY, et. al; 2020, reported
that scutum erosion, mastoiditis, ossicular destruction, tegmen
defects, and facial canal involvement are characteristic features
of advanced CSOM, particularly in patients with cholesteatoma.
Although ossicular erosion in the present study was comparativ-
ely lower than previously reported, its identification remains
clinically important because of its association with conductive
hearing loss and surgical reconstruction [ 14-16].

No temporal lobe abscess was identified in the present series,
suggesting that timely diagnosis and intervention may have
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prevented intracranial extension. Gajjar N, et. al; 2020 and
Pramod, et. al; 2020, emphasized that intracranial complicat-
ions, though uncommon, remain potentially life-threatening and
warrant meticulous radiological assessment [17,18]. Overall, the
findings confirmed that HRCT provides comprehensive
evaluation of bony destruction, identifies complications at an
early stage, and offers invaluable information for preoperative
planning. Consequently, HRCT should be considered an
essential component of routine assessment in patients with
complicated CSOM to optimize surgical outcomes and reduce
disease-related morbidity [19,20].

CONCLUSION

This study demonstrates that high-resolution computed
tomography (HRCT) is an essential modality for diagnosing and
preoperative assessment of chronic suppurative otitis media
(CSOM), accurately identifying complications such as scutum
and tegmen erosion, ossicular chain destruction, and mastoiditis.
Early HRCT evaluation facilitates timely surgical planning and
improves clinical outcomes. The findings also suggest that lower
socioeconomic status may increase disease burden because of
delayed healthcare access. Despite limitations of sample size and
follow-up duration, the study supports routine HRCT use and
encourages larger prospective studies to optimize CSOM mana-
gement and treatment strategies.

LIMITATIONS & FUTURE PERSPECTIVES

The study was limited by its single-centre design, relatively
small sample size, and short duration, which may restrict
generaliza-bility. Future research could focus on multicenter
studies with larger cohorts to validate findings, evaluate long-
term outcomes, and explore innovative diagnostic and manage-
ment strategies for appendicular perforation, improving patient
prognosis and reducing complications.

CLINICALSIGNIFICANCE

The clinical significance of this study lies in its potential to bridge
the gap between research findings and practical healthcare
applications. It emphasizes the importance of translating
scientific observations into meaningful improve-ments in patient
care, diagnosis, and treatment outcomes. By highlighting real
world relevance, the study contributes to evidence based medical
practice and supports informed clinical decision making.
Ultimately, the findings aim to enhance patient quality of life,
optimize therapeutic strategies, and promote better disease
management in clinical settings.

ABBREVIATIONS

CSOM: Chronic Suppurative Otitis Media
HRCT: High-Resolution Computed Tomography
CT: Computed Tomography

MDCT: Multidetector Computed Tomography
CA: Computed Tomography Angiography
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