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ABSTRACT: 

Background:Chronic otitis media remains a significant health problem in terms of prevalence, 

economics, and sequelae. Chronic otitis media is chronic inflammation of middle ear and mastoid 

cavity characterized by discharge from middle ear through a perforated tympanic membrane.  

AIM: To study the radiological findings of the temporal bone in patients with chronic otitis media 

with or without cholesteatoma and to study the correlation of High Resolution CT scan of 

temporal bone with intraoperative findings. 

Material & Methods:  Study Design: Prospective cross-sectional study. Study area: The study 

was done in the Department of and Radio diagnosis, RMC Jalaun (Orai), UP. Study Period: 1 

year. Study population: patients attending/referred to the department of Radio diagnosis for High 

resolution computed Tomography of temporal bone. Sample size: 40 cases have been included in 

the present study. Sampling method: Simple Random sampling method. Statistical Analysis:The 

data was collected, compiled and compared statistically by frequency distribution and percentage 

proportion. Quantitative data variables were expressed by using Descriptive statistics (Mean ± 

SD). Qualitative data variables were expressed by using frequency and Percentage (%).  

Results: Out of 30 cases of atticoantral disease, HRCT showed findings of cholesteatoma in 27 

cases. Surgically cholesteatoma was present in 26 cases. The findings were correlated with 

surgical outcome by diagnostic statistics. 

CONCLUSION:HRCT of temporal bone plays a promising role in pre-operative assessment of 

cholesteatoma as it depicts the extent of the disease and integrity of most of the middle ear 

structures. 
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INTRODUCTION: 

Chronic otitis media remains a significant health problem in terms of prevalence, economics, and 

sequelae. Chronic otitis media is chronic inflammation of middle ear and mastoid cavity 

characterized by discharge from middle ear through a perforated tympanic membrane. When the 

inflammation persists at least 6 weeks and is associated with otorrhea through a perforated 

tympanic membrane, chronic otitis media (COM) is diagnosed. Chronic otitis media is divided 

into two main clinical types: chronic otitis media without cholesteatoma that is recognized 
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clinically as safe type (tubotympanic), and chronic otitis media with cholesteatoma, or unsafe type 

(atticoantral). 

Chronic otitis media with cholesteatoma is potentially dangerous condition as it can extend and 

erode into adjacent structures and can cause various serious complications. Chronic otitis media 

can lead to several intracranial and extracranial complications and also permanent hearing loss. 

Cholesteatoma are cyst-like, expansible lesions of temporal bone lined by stratified squamous 

epithelium that contain desquamated keratin. 

Chronic otitis media is traditionally diagnosed by otoscopic examination. The middle ear is hidden 

behind the tympanic membrane that makes direct non- invasive evaluation limited in many cases. 

Although the pathology itself can be well estimated on otoscopic examination, further questions 

concerning the extent of the disease, exact location, structures involved and possible bone erosion, 

will be addressed in detail with imaging modalities. 

Conventional radiography does not permit a detailed study of middle ear and mastoid. CT has 

advantage of producing images with higher contrast and a better spatial resolution. High resolution 

CT (HRCT) images are obtained with thin sections and special bony algorithm for high details. 

HRCT, a modification of routine CT, provides a direct visual window into the temporal bone 

providing minute structural details. It helps in accurate assessment of pathology prior to surgical 

exploration regarding location, extent and complication of the disease. HRCT has significantly 

increased the capability to assess both the bony architecture and status of the soft tissue. HRCT 

temporal bone clearly depicts the anatomy of various small important structures in middle and 

inner ear cavity. 

The knowledge about status and extent of the middle ear disease can help surgeon in planning for 

the appropriate surgery and effectively clearing the disease. The preoperative assessment makes 

the surgeon more aware of the complex anatomy and its variations so that required precautions 

may be taken to safeguard the vital structures. Yet there is lot of controversy over the utility of 

preoperative radiological investigation in the management of chronic otitis media. Hence the study 

was undertaken to assess the accuracy of HRCT of temporal bone in detecting the various 

pathological changes related to chronic otitis media. 

AIM: To study the radiological findings of the temporal bone in patients with chronic otitis media 

with or without cholesteatoma and to study the correlation of High Resolution CT scan of 

temporal bone with intraoperative findings. 

Material & Methods:  

Study Design: Prospective cross-sectional study. 

Study area: The study was done in the Department of and Radio diagnosis,RMC Jalaun (Orai), 

UP.  

Study Period: 1 year. 

Study population: patients attending/referred to the department of Radio diagnosis for High 

resolution computed Tomography of temporal bone. 

Sample size: 40 cases have been included in the present study.  
Sampling method: Simple Random sampling method. 

Inclusion Criteria:Patients who are clinically suspected of having symptoms related to chronic 

otitis media. 

Exclusion Criteria:  

1. Patients with electronic devices at the skull base, such as cochlear implants. 

2. Patients with history of temporal bone fracture. 
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3. Patients with temporal bone neoplastic diseases. 

Ethical consideration: Institutional Ethical committee permission was taken prior to the 

commencement of the study.  

Study tools and Data collection procedure: 

Routine lateral topogram of the skull base was initially taken in all patients in the supine position. 

The axial view was performed with the patients in the supine position and the coronal images were 

reformatted. Contiguous axial 0.6 mm thickness images were obtained from top of the petrous 

apex to the inferior tip of the mastoid, and coronal images were obtained from the anterior margin 

of the petrous apex to the posterior margin of the mastoid. 

The axial CT examinations were performed at 120 Kv and 240 mAs, the field of view was 

approximately 18 cm with an imaging matrix of 512 X 512 pixels and the slice increment was the 

same as slice thickness. Images were evaluated in both soft tissue and bone algorithm. 

HRCT findings were noted according to the proforma. Intraoperative findings of mastoid 

exploration surgery were recorded and were taken as standard for determination of sensitivity and 

specificity of HRCT scan for various study variables. The data were analyzed using sensitivity, 

specificity, positive predictive value and negative predictive value. 

Statistical Analysis: 

The data was collected, compiled and compared statistically by frequency distribution and 

percentage proportion. Quantitative data variables were expressed by using Descriptive statistics 

(Mean ± SD). Qualitative data variables were expressed by using frequency and Percentage (%).  

OBSERVATION & RESULTS:  

Table 1: Gender distribution of study population 

Gender No. of patients Percentage 

Male 24 60 

Female 16 40 

Total 40 100 

40 patients with clinical diagnosis of chronic otitis media were studied, out of which 16 were 

females and 24 were males. 

Table 2: Age distribution of study population. 

Age (yrs.) No. of patient Percentage(%) 

11-20 16 40 

21-30 21 52.5 

31-40 01 2.5 

41-50 01 2.5 

51 and above 01 2.5 

Total 40 100 

Predominantly in the age group of 21-30years. 
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Table 3: Distribution with respect to presence or absence of cholesteatoma. 

 

 

HRCT FINDINGS 

SURGICAL FINDINGS 

Cholesteatoma No Cholesteatoma 

Cholesteatoma 24 3 

No Cholesteatoma 2 1 

 

Out of 30 cases of atticoantral disease, HRCT showed findings of cholesteatoma in 27 cases. 

Surgically cholesteatoma was present in 26 cases. The findings were correlated with surgical 

outcome by diagnostic statistics. 

Figure 1: Distribution with respect to extent of cholesteatoma. 

 

Table 4: Sensitivity and specificity of HRCT with surgical findings. 

EXTENTOF CHOLESTEATOMA SENSITIVITY SPECIFICITY POSITIVE 

PREDICTIVE 

VALUE 

NEGATIVE 

PREDICTIVE 

VALUE 

EPITYMPANUM 100 100 100 100 

ADITUS 96.1 75 96.1 75 

MASTOID ANTRUM 96 100 100 83.3 

FACIAL RECESS 92.8 68.7 72.2 91.6 

SINUS TYMPANI 80 70 57.1 87.5 

HYPOTYMPANUM 50 100 100 92.8 

EUSTACHIAN TUBE     
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66.6 100 100 96.4 

BEYONDMIDDLE 

EARCLEFT 

 

 
80 

 

 
100 

 

 
100 

 

 
96.1 

 

Table 5: Status of Ossicles 

 

 

Status of ossicles 

 

 

SENSITIVITY 

 

 

SPECIFICITY 

POSITIVE 

PREDICTIVE 

VALUE 

NEGATIVE 

PREDICTIVE 

VALUE 

MALLEUS 84 20 84 20 

INCUS 80 90 94 69 

STAPES 66 100 100 75 

 

Table 6:  Integrity of facial canal 

Integrity of facial 

canal 

SENSITIVITY SPECIFICITY 
POSITIVE 

PREDICTIVE 

VALUE 

NEGATIVE 

PREDICTIVE 

VALUE 

LABYRINTHINE 

SEGMENT 
 

66.67 

 

92.59 

 

50 

 

96 

TYMPANIC 

SEGMENT 

 

66.6 

 

88.8 

 

80 

 

80 

MASTOID 

SEGMENT 

 

25 

 

100 

 

100 

 

89.6 
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Table 7: Erosions of scutum, dural/sinus plate 

Erosionsof scutum, 

dural/sinus plate 

SENSITIVITY SPECIFICITY POSITIVE 

PREDICTIVE 

VALUE 

NEGATIVE 

PREDICTIVE 

VALUE 

SCUTUM 100 100 100 100 

DURAL PLATE 66.6 100 100 87.5 

SINUS PLATE 100 96.2 75 100 

 

DISCUSSION:  

Chronic otitis media (COM) is a longstanding inflammation of the middle ear cleft without 

reference to etiology or pathogenesis. Due to the strategic location of the tympanomastoid 

compartment, separated from the middle and posterior cranial fossa by the thinnest of bony 

portions, otitis media has the potential for intracranial extension. Hence it becomes very 

important to know the location and extent of the disease before proceeding to surgical 

treatment. Radiological examination of the temporal bone helps us to achieve this objective. 

It is important to differentiate between the two types of COM. The chronic mucosal disease 

and the chronic otitis media with cholesteatoma; this is because of higher risk of 

complications associated with the cholesteatoma group which can lead to life threatening 

conditions. Early recognition of the disease is important to adopt a surgical procedure to save 

the patient from loss of hearing and to prevent grave intracranial complications. 

 

Cholesteatoma is defined as an (mostly acquired) accumulation of desquamatedkeratin 

epithelium in the middle ear cavity or mastoid
1
. “Cholesteatoma” is a well-demarcated non-

neoplastic lesion in the temporal bone which is commonly described as “skin in the wrong 

place.” Cholesteatoma is a non-neoplastic, keratinizing lesion, which is associated with 

enhanced proliferation of epithelial cells with aberrant morphologic characteristics.
2
 

HRCT is the imaging technique of choice in case of a clinically suspected cholesteatoma. 

HRCT, due to its excellent spatial resolution, has a high sensitivity in detecting middle ear 

pathologies. The location of the mass and the absence or presence of bony erosions gives 

some hints to the pathology of the lesion. 

High resolution CT (HRCT), a modification of routine CT, provides a direct visual window 

into the temporal bone providing minute structural details.
3 

HRCT scanning excels in the 

evaluation of bone and air space anatomy and disorders of temporal bone.
3
 HRCT images are 

obtained with thin sections (1-2 mm) and special bony algorithm for high details.
4
The advent 

of High resolution CT scans has brought about significant enhancement in pre-operative 
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assessment of temporal bone pathology and fine anatomical details.
5
 The HRCT scan is a 

valuable and useful investigative tool prior to cholesteatoma surgery.
5
 

CT imaging is the standard and preferred method for middle-ear pathologies for its ability to 

distinguish both soft and bony tissue
1
. Pathologies in the middle ear cleft such as 

cholesteatoma or effusion can be demonstrated in CT scans as opacity
6
. Erosion of 

surrounding bony tissue (such as the ossicles, scutum, or tegmen tympani) can be 

demonstrated in CT imaging as well
1,7.

 Watts et al. (2000)
6
 published a methodology for 

systematic interpretation of pathology in CT scans of the temporal bone. One step consists of 

examining the middle ear cleft for opacity which is indicative to the presence of pathology 

suchas cholesteatoma. However, the opacity that represents the presence of soft- tissue does 

not distinguish between various other inflammatory conditions
7
. 

In present study of 40 patients with chronic otitis media, the maximum percentage of patients 

was in age group of 21 to 30 years ( 52.5%), followed by 11 to 20 years ( 40%). Similar 

results were found in the studies conducted by Nanjaraj   et   al.   in   which   fifty patients 

with COM were evaluated   and it was found thatmajority (40%) of patients were aged 

between 21-30 years.The mean age was 26.9 years.
8
According to the study conducted  by  

Tripthi Rai,  the youngest patient was  5 years and the eldest was 56 years. 20 patients (40%) 

between 21 years  and 30 years. The mean age was about 26.88 years
9
.  

In the present study, a moderate radio-surgical correlation was noted for differentiating 

cholesteatoma and granulation tissue in the middle ear cavity using soft tissue mass and bony 

erosions as the radiologic criteria. At surgery, cholesteatoma was present in 26 out of 30 

patients (86.6%) whereas it was reported in 27 of the 30 CT scans (90%) thereby giving a 

sensitivity of 86.6%, specificity of 92.3%, positive predictive value of 88.8% and negative 

predictive value of 33.3% for HRCT in detecting cholesteatoma preoperatively. Similar 

findings were also noted in the study conducted by Leighton et al 
10

 reported that CT scan of 

temporal bone had an excellent predictive value for diagnosing cholesteatoma and in another 

study by Gaurano and Joharjy 
11

 reported that correlation of CT with surgical and 

histopathological findings was 97%.N W C Chee & T Y Tan 
12

 also showed that 

cholesteatoma can be accurately diagnosed by HRCT scan in the vast majority of cases. 

In contrast, Firas Q et al
13

 who found a sensitivity of 80% and specificity of 48% for HRCT 

in differentiating cholesteatoma from chronic mucosal disease. Jackler et al
14

 found 

cholesteatoma to be present in 30% of cases where soft tissue mass along with bone erosion 

was present. 

In present study, extent of cholesteatoma can be accurately detected. Among various parts of 

middle ear, epitympanum was common to be involved followed by aditus and antrum, facial 

recess. Epitympanum was involved in 27 (90%) patients in HRCT and 27 (90%) patients at 

surgery thereby giving a sensitivity of 100%, specificity of 100%, positive predictive value 

of 100% and negative predictive value of 100% for HRCT in detecting cholesteatoma in 

epitympanum preoperatively. 

Among various parts of temporal bone assessed for bony erosions, malleus was the most 

common structure to be involved followed by scutum, incus, facial canal, stapes, tegmen and 

semicircular canals. Mastoid cortex and sigmoid sinus plate were the least commonly 
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involved sites. Gaurano and Joharjy
11

 showed scutum and facial canal as the commonest site 

of erosion in CSOM followed by incus and tegmen.Scutum erosion was seen in 76% cases 

with cholesteatoma which is  less than that seen by Gaurano et al (86%)
15

.But HRCT 

detected scutum erosion accurately in all cases. So HRCT is 100% sensitive and specific to 

detect scutum erosion as per this study.Ossicular chain erosion was the most common bony 

erosion in study conducted by Sandeep Berry-et al
15

 with incus being the most commonly 

involved ossicles. They also showed that sigmoid sinus plate was the least common site to be 

involved. 

Present study shows high sensitivity for HRCT in detecting erosions of epitympanum 

(100%), aditus (96%) , mastoid antrum (96%), lateral SCC (75%), scutum(100%),malleus 

(83.3%) whereas sensitivity is low in depicting erosions of incus(80%), stapes (66%). Similar 

results were also noted in Gerami et al study with high sensitivity for ossicular erosions and 

low sensitivity for tegmen, semicircular canal and facial canal erosions. 

HRCT showed 100% specificity for erosions of epitympanum, mastoid antrum, 

hypotympanum, eustachian tube, extension beyond middle ear cleft whereas it is relatively 

less specific for erosions of facial recess(69%) and sinus tympani(70%).So overall HRCT has 

got a P value <0.05 for all the parameters mentioned except for tegmen tympani and posterior 

fossa dural plate erosion. This is similar to studies by Ranga Reddy Sirigiri et al.
16

 

CONCLUSION:HRCT of temporal bone plays a promising role in pre-operative assessment 

of cholesteatoma as it depicts the extent of the disease and integrity of most of the middle ear 

structures. The scan alerts the surgeon to potential surgical dangers and complications of 

disease. However certain drawbacks of CT such as partial volume averaging do lead to false 

interpretation of the disease process. Partial volume artifacts can best be avoided by using a 

thin acquisition section width. Despite limitations, the HRCT scan is a valuable and useful 

investigative tool prior to cholesteatoma surgery. 
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