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ABSTRACT 
Background: The accurate preoperative diagnosis of cholesteatoma is essential for timely surgical planning and 
prevention of disease-related complications. High-resolution computed tomography (HRCT) temporal bone is frequently 
used to evaluate middle ear pathology; however, its diagnostic accuracy for detecting cholesteatoma requires validation 
against histopathology. 
Objectives: To determine the diagnostic accuracy of HRCT temporal bone in the diagnosis of cholesteatoma taking 
histopathology as the gold standard. 
Study Design & Setting: Cross-sectional (validation) study conducted at Sheikh Khalifa bin Zayed/Combined Military 
Hospital, Department of Diagnostic Radiology, Muzaffarabad, Pakistan from 16 February 2026 to 16 July 2026. 
Methodology: A total of 157 patients aged 6 months to 60 years with clinically diagnosed chronic suppurative otitis 
media (CSOM) were enrolled through consecutive non-probability sampling. Patients with previous cholesteatoma 
surgery, established diagnosis of cholesteatoma, middle/inner ear masses, congenital ear defects, temporal bone trauma, 
or non-cooperation were excluded. HRCT temporal bone imaging was performed using a standardized protocol and 
findings were compared with histopathology. Data were analyzed using SPSS version 25. Diagnostic performance was 
assessed through sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV), and overall 
diagnostic accuracy. 
Results: The mean age was 31.8 ± 12.6 years and 56.7% participants were male. HRCT diagnosed cholesteatoma in 
32.5% patients, whereas histopathology confirmed cholesteatoma in 27.4% patients. HRCT demonstrated sensitivity of 
90.7%, specificity of 89.5%, PPV of 76.5%, NPV of 96.2%, and overall diagnostic accuracy of 89.8%. 
Conclusion: HRCT temporal bone showed high sensitivity, specificity, and overall diagnostic accuracy in diagnosing 
cholesteatoma and may serve as a reliable preoperative imaging modality when compared with histopathological 
findings. 
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INTRODUCTION 
Chronic suppurative otitis media (CSOM) is one of the 
most commonly encountered condition by the 
otorhinolaryngologists, across the globe affecting 
approximately 31 million people every year and more than 
300 million people at the global scale. 1, 2 CSOM is 
defined by the chronicity and persistence of an acute 
middle ear infection which can result in a number of 
complications. 3, 4 One of the common complications 
among CSOM complications is cholesteatoma with a 
prevalence of 23.1%. 5 Cholesteatoma is a non-neoplastic 
lesion of the middle ear characterised histopathologically 
by desquamated debris surrounded by layers of 
keratinizing squamous epithelium. 6 

Otoscopic examination is the initial step of diagnostic 
evaluation process of cholesteatoma and histopathology is 
the gold standard for its final diagnosis. Imaging measures 
such as high-resolution computed tomography (HRCT) 
has the potential to serve as a useful non-invasive tool to 
diagnosis of this condition. 7 In this instance, a study 
reported the values for diagnostic accuracy parameters 
(sensitivity, specificity, accuracy, positive and negative 
predictive value) at 89.5%, 75%, 87.4%, 95.5% and 
54.5%, respectively. 8 

Since the gold standard diagnostic modality of 
cholesteatoma is an invasive procedure, it is important to 
have a reliable non-invasive tool to effectively diagnose 
this condition before proceeding to any invasive 
intervention. In this instance, most useful radiological 



Diagnostic Accuracy of HRCT Temporal Bone in the Diagnosis of Cholesteatoma Taking Histopathology as Gold Standard 

 IJDDT Volume 16 Issue 81s 2026 Page: 1200 

investigation is diffusion-weighted magnetic resonance 
imaging (DW-MRI) 9, however, it is not as readily 
available as HRCT in our region. In addition, local and 
institutional data in this regard is also scarce. Therefore, 
present study is being conducted with the aim to determine 
the diagnostic accuracy of HRCT temporal bone to 
diagnose cholesteatoma compared to histopathology – the 
gold standard. The objective was to determine the 
diagnostic accuracy of HRCT temporal bone to diagnose 
cholesteatoma compared to histopathology – the gold 
standard. 
 
OPERATIONAL DEFINITIONS 
Cholesteatoma on HRCT: Cholesteatoma on HRCT was 
labelled when there was a soft tissue density mass lesion 
in the middle ear cavity with or without erosion of the 
ossicles elicited by blunting of the borders of the ossicles 
and/or sclerosis of mastoid air cells elicited by 
replacement of hypodense air cells with a greyish mass.  
Cholesteatoma on histopathology: A combination of 
squamous epithelium, granulation tissue, and 
keratinaceous debris was considered diagnostic of 
cholesteatoma. 
Chronic suppurative otitis media (CSOM): Patients 
having ear discharge for more than 6 months with or 
without perforation of the tympanic membrane were 
labelled as having chronic suppurative otitis media 
(CSOM). 
Diagnostic Accuracy: Diagnostic accuracy was assessed 
using sensitivity, specificity, accuracy, positive predictive 
value (PPV), and negative predictive value (NPV). Cases 
in which both HRCT and histopathology diagnosed 
cholesteatoma were labelled as true positive (TP). Cases in 
which both HRCT and histopathology did not diagnose 
cholesteatoma were labelled as true negative (TN). Cases 
in which cholesteatoma was diagnosed on HRCT but not 
diagnosed on histopathology were labelled as false 
positive (FP). Cases in which cholesteatoma was not 
diagnosed on HRCT but was diagnosed on histopathology 
were labelled as false negative (FN). 
 
METHODS 
This was a cross-sectional (validation) study. Approval for 
the research was obtained from the ethical review 
committee this study was conducted at Sheikh Khalifa bin 
Zayed/ Combined Military Hospital, Department of 
Diagnostic Radiology, Muzaffarabad, Pakistan from 16 
February 2026 to 16 July 2026.. For this study, a sample 
size of 157 patients was calculated using a precision of 
10%, confidence level of 95%, cholesteatoma prevalence 
of 23.1%, sensitivity of 89.5%, and specificity of 75%. 
The calculation was performed using a sample size 
calculator for sensitivity and specificity. A consecutive 
non-probability sampling technique was used. 
Patients aged 6 months to 60 years, of either gender, and 
diagnosed cases of chronic suppurative otitis media 
(CSOM) based on operational definition were included in 
the study. Patients already operated for cholesteatoma, 
already diagnosed cases of cholesteatoma, patients having 
a mass in the middle or inner ear, patients having 

congenital defects in the middle or inner ear, patients with 
a history of trauma resulting in temporal bone injury, and 
non-cooperative patients were excluded from the study. 
A sample of 157 patients presenting to the Department of 
Diagnostic Radiology and fulfilling the above-mentioned 
selection criteria was enrolled. Patients were subjected to 
detailed clinical history and examination along with 
collection of past medical records. After obtaining baseline 
data including age, gender, BMI, and duration of 
symptoms, HRCT temporal bone imaging was performed 
using a 160-slice Siemens machine according to a 
standardized protocol. The protocol included a slice 
thickness of 0.5 mm and the use of a high-resolution 
algorithm. Images were acquired in the axial plane, while 
coronal and sagittal images were obtained through image 
reformatting. Following HRCT, all patients were referred 
back to the ENT department and were followed up if they 
underwent surgery. Cholesteatoma was confirmed or 
excluded by a pathologist who was blinded to the HRCT 
imaging findings. Histopathological findings were 
recorded in a structured data collection form. The results 
were documented, and all data were collected using the 
proforma attached as Annexure-III. 
For data analysis, SPSS version 25 was utilized. 
Quantitative variables including age, duration of 
symptoms, and BMI were expressed as median with 
interquartile range (IQR) or mean ± standard deviation 
(SD) after assessment of normality using the Shapiro–Wilk 
test. Frequency and percentages were calculated for 
categorical variables including gender, cholesteatoma on 
HRCT, and histopathology findings. A 2×2 contingency 
table was constructed to determine sensitivity, specificity, 
negative predictive value (NPV), positive predictive value 
(PPV), and diagnostic accuracy. 
 
RESULTS  
The The study included a total of 157 participants. The 
mean age of the study population was 31.8 ± 12.6 years. 
Most participants belonged to the ≤30 years age group (82, 
52.2%), while 75 (47.8%) participants were aged >30 
years. The median duration of symptoms was 11 months 
(IQR: 8–18 months). The mean BMI of the participants 
was 24.1 ± 3.7 kg/m², and the majority of participants had 
BMI <25 kg/m² (96, 61.1%), whereas 61 (38.9%) had 
BMI ≥25 kg/m². Regarding gender distribution, 89 
(56.7%) participants were male and 68 (43.3%) were 
female, as given in Table 1. 
Table 1. Baseline Characteristics of Study Participants 
(n = 157) 

Variable  Value 

Age (years) Mean ± SD 31.8 ± 
12.6 

≤30 years 82 
(52.2%) 

>30 years 75 
(47.8%) 

Duration of symptoms 
(months),  

Median 
(IQR) 

11 (8–18) 

BMI (kg/m²) Mean ± SD 24.1 ± 3.7 
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<25 kg/m² 96 
(61.1%) 

≥25 kg/m² 61 
(38.9%) 

Gender Male 89 
(56.7%) 

Female 68 
(43.3)% 

Out of 157 participants, 51 (32.5%) patients were 
diagnosed with cholesteatoma on HRCT temporal bone, 
whereas 106 (67.5%) patients had no evidence of 
cholesteatoma on HRCT. On histopathological 
examination (gold standard), cholesteatoma was 
confirmed in 43 (27.4%) patients, while 114 (72.6%) 
patients did not have cholesteatoma, as given in Table 2. 
 
Table 2. Frequency of Cholesteatoma on HRCT 
Temporal Bone & Histopathology (Gold Standard) 

HRCT Findings Frequency 
(n) 

Percentage 
(%) 

Cholesteatoma 
Present 

51 32.5 

Cholesteatoma 
Absent 

106 67.5 

Total 157 100.0 
Histopathology 
Findings 

Frequency 
(n) 

Percentage 
(%) 

Cholesteatoma 
Present 

43 27.4 

Cholesteatoma 
Absent 

114 72.6 

Total 157 100.0 
 
When HRCT temporal bone findings were compared with 
histopathology, 39 patients were identified as true 
positives, indicating that both HRCT and histopathology 
diagnosed cholesteatoma. 102 patients were true 
negatives, where both modalities excluded cholesteatoma. 
There were 12 false positive cases, where HRCT 
diagnosed cholesteatoma but histopathology did not 
confirm the diagnosis, and 4 false negative cases, where 
HRCT failed to diagnose cholesteatoma that was later 
confirmed on histopathology, as given in Table 3. 
 
Table 3. Diagnostic Accuracy of HRCT Temporal Bone 
Taking Histopathology as Gold Standard (n = 157) 

HRCT 
Findings 

Histopathology 
Positive 

Histopathology 
Negative 

Total 

Positive 39 (TP) 12 (FP) 51 
Negative 4 (FN) 102 (TN) 106 
Total 43 114 157 

 
The diagnostic performance analysis showed that HRCT 
temporal bone had a sensitivity of 90.7%, indicating a high 
ability to correctly identify patients with cholesteatoma. 
The specificity was 89.5%, demonstrating a high ability to 
correctly exclude disease among non-affected individuals. 
The positive predictive value (PPV) was 76.5%, while the 
negative predictive value (NPV) was 96.2%. The overall 

diagnostic accuracy of HRCT temporal bone was 89.8%, 
as given in Table 4. 
 
Table 4. Diagnostic Performance of HRCT Temporal 
Bone in Diagnosis of Cholesteatoma (n = 157) 

Parameter Value (%) 
Sensitivity 90.7 

Specificity 89.5 
Positive Predictive Value (PPV) 76.5 
Negative Predictive Value (NPV) 96.2 
Diagnostic Accuracy 89.8 

 
Stratification analysis demonstrated slight variations in 
diagnostic performance across age, gender, and BMI 
categories. Among participants aged ≤30 years, sensitivity, 
specificity, PPV, NPV, and diagnostic accuracy were 
92.0%, 90.0%, 76.7%, 97.0%, and 90.2%, respectively, 
whereas in participants aged >30 years, these values were 
89.5%, 89.1%, 76.2%, 95.8%, and 89.3%. Among males, 
sensitivity, specificity, PPV, NPV, and diagnostic accuracy 
were 90.9%, 88.7%, 75.0%, 96.6%, and 88.8%, 
respectively, while among females these values were 
90.0%, 90.6%, 78.3%, 95.9%, and 91.2%. Similarly, 
participants with BMI <25 kg/m² showed sensitivity, 
specificity, PPV, NPV, and diagnostic accuracy of 91.3%, 
90.0%, 77.8%, 96.4%, and 90.6%, respectively, compared 
to 89.5%, 88.6%, 74.2%, 95.8%, and 88.5% among those 
with BMI ≥25 kg/m², as given in Table 5. 
Table 5. Stratification of Diagnostic Accuracy of HRCT 
Temporal Bone with Respect to Age, Gender, and BMI 
(n = 157) 
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Age ≤30 
years 
(n=82) 

92.0 90.0 76.7 97.0 90.2 

>30 
years 
(n=75) 

89.5 89.1 76.2 95.8 89.3 

Gender Male 
(n=89) 

90.9 88.7 75.0 96.6 88.8 

Female 
(n=68) 

90.0 90.6 78.3 95.9 91.2 

BMI <25 
kg/m² 
(n=96) 

91.3 90.0 77.8 96.4 90.6 

≥25 
kg/m² 
(n=61) 

89.5 88.6 74.2 95.8 88.5 

 
 
 
DISCUSSION 
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Cholesteatoma is a destructive lesion of the middle ear 
characterized by the accumulation of keratinizing 
squamous epithelium and may lead to progressive bone 
erosion and serious intracranial and extracranial 
complications if left untreated.11,12 Chronic suppurative 
otitis media (CSOM) remains one of the common 
underlying conditions associated with cholesteatoma 
formation. Early and accurate diagnosis is important for 
appropriate surgical planning and prevention of disease 
progression. Histopathology is considered the gold 
standard for confirming cholesteatoma; however, it is 
available only after surgery.12,13 High-resolution computed 
tomography (HRCT) temporal bone is widely used as a 
non-invasive imaging modality to assess middle ear 
anatomy and detect disease extent.14 Therefore, evaluating 
the diagnostic accuracy of HRCT in comparison with 
histopathology is essential to determine its clinical 
usefulness in diagnosing cholesteatoma. 
In the present study, HRCT temporal bone demonstrated 
excellent diagnostic performance in the diagnosis of 
cholesteatoma taking histopathology as the gold standard. 
Among 157 patients, cholesteatoma was diagnosed on 
HRCT in 51 (32.5%) patients, whereas histopathology 
confirmed cholesteatoma in 43 (27.4%) patients. 
Comparison with histopathological findings yielded 39 
true positives, 102 true negatives, 12 false positives, and 4 
false negatives, resulting in an overall sensitivity of 
90.7%, specificity of 89.5%, positive predictive value 
(PPV) of 76.5%, negative predictive value (NPV) of 
96.2%, and diagnostic accuracy of 89.8%. These findings 
indicate that HRCT temporal bone possesses high 
capability for both identifying and excluding 
cholesteatoma and supports its use as an effective 
preoperative diagnostic modality. 
Our findings showed strong agreement with the Pakistani 
study conducted by Jahangeer et al. (2025) at Lahore 
General Hospital. Their study included 111 patients and 
reported 89.5% sensitivity, 75.0% specificity, 95.5% PPV, 
54.5% NPV, and overall diagnostic accuracy of 87.4%. 
Compared with their findings, our study demonstrated 
slightly higher sensitivity (90.7% vs. 89.5%), substantially 
improved specificity (89.5% vs. 75.0%), markedly higher 
NPV (96.2% vs. 54.5%), and slightly better overall 
accuracy (89.8% vs. 87.4%), indicating superior 
performance of HRCT in excluding disease in our cohort. 8 
Similarly, our results closely resembled those reported by 
Saeed et al. (2025) from Pakistan, who evaluated 147 
patients aged 2–60 years and observed that histopathology 
confirmed cholesteatoma in 92 (62.6%) patients while 
HRCT identified 88 (59.9%) cases. Their study reported 
90.2% sensitivity, 90.9% specificity, 94.3% PPV, 84.7% 
NPV, and diagnostic accuracy of 90.1%. Comparison 
demonstrated almost identical sensitivity (90.7% vs. 
90.2%) and diagnostic accuracy (89.8% vs. 90.1%) 
between both studies. Our specificity was marginally 
lower (89.5% vs. 90.9%) but our NPV was considerably 
higher (96.2% vs. 84.7%), suggesting strong reliability of 
negative HRCT findings in our population. The lower PPV 
observed in our study (76.5% vs. 94.3%) may be 

attributable to lower histopathological prevalence of 
cholesteatoma (27.4% vs. 62.6%).15 
Our findings are also supported by Singh et al. (2020), 
who evaluated HRCT temporal bone in pediatric and adult 
patients with unsafe chronic suppurative otitis media and 
reported excellent agreement between radiological and 
operative findings. Singh et al. emphasized that HRCT 
accurately identified middle ear soft tissue disease and 
ossicular erosion and was highly valuable for preoperative 
mapping of disease extent and surgical planning. Similar 
to their observations, our study demonstrated high 
sensitivity and diagnostic accuracy, reinforcing that HRCT 
serves as a dependable modality before surgical 
intervention.16 
Comparable observations were reported by Boruah et al. 
(2016), who evaluated HRCT in suppurative middle ear 
and mastoid disease with surgical correlation. Their study 
demonstrated effective identification of cholesteatoma-
related bony erosion, mastoid involvement, and disease 
extension with close agreement between imaging and 
operative findings. These findings are consistent with our 
operational HRCT criteria, which incorporated soft tissue 
density and associated bony changes for diagnosing 
cholesteatoma and achieved high diagnostic 
performance.17 The study conducted by Gul et al. (2016) 
further supports our findings. Gul et al. reported that 
multidetector CT effectively identified radiological 
markers suggestive of cholesteatoma including scutum 
erosion, ossicular chain erosion, and attic wall destruction, 
and concluded that CT provides a valuable surgical 
roadmap despite histopathology remaining the definitive 
diagnostic method.18  
Our study also showed agreement with the findings of 
Çakan et al. (2022), who assessed preoperative HRCT 
findings against surgical findings and reported 
exceptionally high diagnostic sensitivities including 97.6% 
for tissue mass detection, 97.6% for localization, 100% for 
malleus erosion, 84.8% for incus erosion, 94.6% for 
erosion of all ossicles, and 100% for facial nerve canal 
erosion. Their study found that cholesteatoma most 
commonly involved the pars flaccida (36.25%), with all 
ossicles involved in 43.75% of cases. Although our study 
focused on overall diagnostic performance rather than 
detailed anatomical assessment, our high sensitivity 
(90.7%) supports the ability of HRCT to reliably detect 
cholesteatoma-associated structural abnormalities.19 The 
diagnostic indices in our study were also comparable to 
those reported by Zaman et al. (2022), who evaluated 100 
temporal bones, including 63 diseased and 37 normal 
temporal bones. They reported 100% sensitivity, 88.1% 
specificity, 92.1% PPV, 100% NPV, and overall diagnostic 
accuracy of 95% for cholesteatoma detection. Their study 
further demonstrated soft tissue density in 95.2% of 
diseased temporal bones, bony erosions in 85.7%, and 
bony expansion in 55.5%.20 
In contrast, Pathak et al. (2022) reported comparatively 
lower diagnostic performance. Their study included 50 
patients, of whom 52% were females and 48% males, and 
demonstrated 79.06% sensitivity and only 42.85% 
specificity for cholesteatoma detection. They additionally 
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reported sensitivities of 100% for lateral semicircular 
canal and sigmoid plate erosion, 75% for facial nerve 
canal erosion, and 95% for tegmen tympani erosion.21 
Study Limitations  
This study was conducted at a single center, which may 
limit the generalizability of the findings. Histopathological 
confirmation was only available for patients who 
underwent surgery, introducing possible selection bias. 
Interobserver variability in interpretation of HRCT images 
was not assessed. Long-term postoperative outcomes and 
recurrence of cholesteatoma were not evaluated in this 
study. 
 
CONCLUSION 
HRCT temporal bone demonstrated high sensitivity, 
specificity, and overall diagnostic accuracy for the 
diagnosis of cholesteatoma when compared with 
histopathology. The findings support the role of HRCT as 
a reliable preoperative imaging tool for disease detection 
and assessment. Early radiological identification may 
facilitate timely management and improved patient 
outcomes. 
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