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INTRODUCTION 

Otitis media is one of the most prevalent diseases in 

the world. Abnormalities which cause mild or minimal 

symptoms, can progress to severe changes, such as 

retraction pockets and destructive cholesteatoma. This 

continuum model explains the development of COM in a 

progressive manner.1,2 The mastoid air cell system has 

been recognized as an important contributor to the 

pathophysiology of middle ear inflammatory diseases.3 

The term pneumatization denotes the process that takes 

place from perinatal period to puberty, is genetically 

determined and greatly influenced by the environment.4 

There have been many reports on the measurement of 

mastoid pneumatization.5-8 Our study aimed at studying 

the differences in pattern of mastoid pneumatization, 

detected by X-ray mastoid and HRCT temporal bone, in 

cases of unilateral squamosal COM. 

METHODS 

The study was done in the departments of ENT and 

radiology of Atal Bihari Vajpayee Institute of Medical 

Sciences and Dr. Ram Manohar Lohia Hospital, New 

Delhi between November 2016 to March 2018. Sixty 
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patients of unilateral squamosal COM, having history of 

more than 8 years were included in the study and 

underwent complete otorhinolaryngologic examination. 

All patients were subjected to X-ray mastoid Schuller’s 

view and HRCT temporal bone using Philips extended 

brilliance 48 slice CT. Scanning commenced from the 

lower margin of the external auditory meatus and 

extended upward to the arcuate eminence of the superior 

semicircular canal. Slight extension to the head was given 

to avoid the gantry tilt and thereby protect the lens from 

radiation. Pneumatization pattern, of diseased and 

contralateral ear obtained, were compared. Ethical 

clearance was obtained from the Institutional ethical 

committee (IEC). Categorical variables were presented in 

number and percentage and continuous variables were 

presented as mean ±SD (standard deviation) and median. 

Normality of data was tested by Kolmogorov-Smirnov 

test. Quantitative variables were compared using 

Anova/Kruskal Wallis test (when the data was not 

normally distributed) between three groups. Qualitative 

variables were correlated using Chi-square test. The data 

was analyzed using statistical package for social sciences 

(SPSS) version 21.0. 

RESULTS 

Majority of the participants were 20 years old (45%) 

followed by 30% subjects between 21 to 30 years. The 

youngest patient was 8 years old while the eldest was 70 

years. The mean age was 25 years (Figure 1). 

 

 

Figure 1: Age distribution of patients. 

The male to female ratio was 1.4:1 (Figure 2). Chronic 

otorrhea was the most common symptom followed by 

hearing loss. Majority of patients (75%) had conductive 

hearing loss.  

Radiological evaluation of diseased ear with X-ray 

showed sclerosis in 85% followed by diploic and 

pneumatized mastoid in 11.7% and 3.3% respectively and 

it was observed that contralateral healthy ears had 

pneumatized mastoid in 68.3% followed by diploic and 

sclerotic in 25% and 6.7% respectively Table (1 and 2). 

 

Figure 2: Sex distribution of patients. 

Table 1: Distribution of the patients according to the 

type of mastoid pneumatization of diseased ear in X-

ray. 

Diseased ear Frequency Percentage 

Diploeic 7 11.67 

Pneumatized 2 3.33 

Sclerotic 51 85.00 

Total 60 100.00 

Table 2: Distribution of the patients according to the 

type of mastoid pneumatization of contralateral ear in 

X-ray. 

Contralateral 

healthy ear 
Frequency Percentage 

Diploeic 15 25.00 

Pneumatized 41 68.33 

sclerotic 4 6.67 

Total 60 100.00 

Table 3: Showing distribution of patients according to 

type of pneumatization of diseased ear in HRCT. 

Diseased ear Frequency Percentage 

Diploeic 5 8.33 

Pneumatized 24 40 

Sclerotic 31 51.67 

Total 60 100.00 

Table 4: Distribution of patients according to type of 

pneumatization of contralateral healthy ear in HRCT.   

Contralateral 

healthy ear 
Frequency Percentage 

Diploeic 5 8.33 

Pneumatized 46 76.67 

Sclerotic 9 15 

Total 60 100.00 
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Table 5: Cross tabulation showing comparison of pneumatization pattern of diseased ears as assessed with X-ray 

mastoid and HRCT temporal bone. 

Diseased ear (X-ray) vs diseased ear 

(HRCT) 

Diseased ear (HRCT) 
Total P value 

Diploic Pneumatized Sclerotic 

Diseased ear  

(X-ray) 

Diploic 5  2  0  7  

<0.0001 
Pneumatized 0  2  0  2  

Sclerotic 0  20  31 51 

Total cases 5  24  31 60 

Table 6: Cross tabulation showing comparison of pneumatization pattern of healthy ears as assessed with X-ray 

mastoid and HRCT temporal bone.  

Contralateral ear (X-ray) vs 

contralateral ear (HRCT) 

Contralateral ear (HRCT) 
Total P value 

Diploic Pneumatized Sclerotic 

Contralateral 

ear (X-ray) 

Diploic 4  6  5  15  

<0.0001 
Pneumatized 1  40  0  41  

Sclerotic 0  0  4 4  

Total cases 5  46  9  60  

 

HRCT analysis of diseased ear showed sclerosis in 51.7% 

followed by diploic and pneumatized pattern in 8.3% and 

40%, respectively however amongst healthy ears the 

pattern showed well cellularity in 76.7% followed by 

diploic and sclerotic in 8.3% and 15% respectively (Table 

3 and 4). 

Comparative evaluation of pneumatization pattern of 

diseased ears and healthy ears with X-ray and HRCT has 

been shown in (Table 5 and 6) respectively. P value was 

statistically significant in both the groups.  

On analysis, in diseased ears, the coincidence of X-ray 

and HRCT findings of status of mastoid was 63.33% 

whereas in healthy ears, the coincidence was 80%. 

DISCUSSION 

We observed a very wide range age bracket with 

minimum age of 8 years and maximum age 70 years. Roy 

et al in their study also reported that large group of 

patients were in second decade of life.9 According to the 

observations of Memon, COM is a disease of young 

adults and about 50% of patients were between the ages 

of 11- 30 years.10 Pre- dominant presence of COM in 

younger decades of life observed by other investigators 

matches with findings of our study.  

In our study, male population was 58.33% and female 

population was 41.67%. Aquino et al in his study 

observed strong male predilection in squamosal COM, 

thus endorsing our findings.  

Majority of the patients presented with otorrhoea 

followed by hearing impairment. The duration of ear 

discharge ranged from 8 days to 65 years (mean duration 

9 years). Other clinical symptoms with which the patients 

presented were earache 26.67%, post aural swelling 

(18.33%), tinnitus (18.33%), vertigo (11.67%), headache 

(10%), facial weakness (5%), and fever (1.67%). 

We found mostly sclerotic mastoid on X-ray of diseased 

ear. The probable explanation for this correlation is the 

inhibitory effect of low grade infection on the 

osteoblastic activity of the mastoid bone. Roy et al 

studied 104 diseased ears and found that mastoid was 

pneumatized in 2, diploic in 20 and sclerotic in 82 ears 

that correlates with our findings.3 Arora et al also 

observed that out of 100 cases of COM, complete 

sclerosis was found in 40%, air cells less than 3 square 

centimeters in 49% and air cells more than 3 square 

centimeters in 11% of cases.12 Sade and Gomma et al 

reported the association of low or non-pneumatized 

mastoid with squamosal COM that is in consonance with 

our observations.12-14 However contrary to this Isma et al 

found that the incidence of cellular mastoid was much 

higher in squamosal type of  COM.15 

 

Figure 3: X-ray mastoid Schuller’s view showing 

sclerotic mastoid (a) diploic, (b) and (c) well cellular 

mastoid.  

Most of the participants had pneumatized mastoid on 

normal side. This was consistent with a study done by 

Mauricio who studied the pneumatization pattern of 

contralateral ears of severe COM and observed that 

a b c 
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65.3% were well pneumatized, 6.7% diploic and 28% 

sclerotic.16 Similar observations were made by Roy et al, 

who studied 70 healthy ears and found that  mastoid was 

pneumatized in 42.86%, diploic in 31.43% and sclerotic 

in 25.71% ears.3 In a study by Sethi et al, in the normal 

ear, 84% had well pneumatized mastoid air cell system 

and 16% had poor pneumatization on X-ray.17 

Figure (3 and 4) shows the various pneumatization 

patterns obtained on X-ray mastoid Schuller’s view and 

HRCT temporal bone, respectively.   

 

Figure 4: HRCT temporal bone axial cut (a) showing 

well pneumatized mastoid cavity left side and soft 

tissue density in mastoid right side and coronal cut (b) 

showing scutum erosion. 

While analyzing we found that out of 60 diseased ears 

subjected to HRCT, mastoid was found to be sclerotic in 

51.67% followed by pneumatized mastoid in 40%. The 

findings of our study were in consonance with a study 

done by Sunitha et al who studied 54 diseased ears and 

found that HRCT temporal bone revealed pneumatized 

mastoid in 33.3%, diploic in 3.7%, sclerosed mastoid in 

53.7%.18 HRCT of contralateral healthy ear revealed that 

mastoid was predominantly pneumatized 76.67% 

followed by sclerotic mastoid in 15%. Only 5 cases had 

diploic mastoid. Thus, significantly more pneumatization 

was observed in contralateral healthy ear. Similar 

findings were also observed by Sunitha et al who studied 

HRCT temporal bone of 36 healthy ears and revealed 

pneumatized mastoid in 61.1%, diploic in 5.6%, and 

sclerosed mastoid in 33.3% cases.18 

We found that, amongst diseased ears, out of 51 cases 

detected as sclerotic by X-ray mastoid, HRCT revealed 

20 as pneumatized. The pneumatized mastoid was 

detected in 2 cases by X-ray that correlated well with 

HRCT. Whereas, out of 7 cases detected as diploic by X-

ray, HRCT reported 2 of them as pneumatized. 

Hence in our study similarity and difference between X-

ray and HRCT findings in diseased ear was reported to be 

63.33% and 36.67% respectively. The difference between 

X-ray and HRCT findings can be explained by the fact 

that HRCT provides a better resolution and detailed 

evaluation of all the air cells. HRCT has the advantage 

that it shows the complete pneumatization with excellent 

resolution as observed by Virapongse et al.19 

Amongst healthy ears, 41 cases reported as pneumatized 

in X-ray, HRCT labelled 40 as pneumatized and only 1 

case was labelled as diploic. Detection of sclerosis of 

mastoid in X-ray and HRCT correlated well in all the 4 

cases. Rest 15 cases detected as diploic on X-ray, HRCT 

reported 4 of them as diploic, 6 as pneumatized and rest 5 

as sclerotic. Hence the similarity and difference between 

X-ray and HRCT findings in contralateral healthy ear was 

reported to be 80% and 20%, respectively. 

CONCLUSION 

We conclude that the role of plain film radiography is 

limited to know the type of mastoid pneumatization as 

well as to detect the presence of any abnormality in dural 

plate, sigmoid plate and sino-dural angle. The extent of 

disease involving the mastoid air cells and mastoid 

antrum is well appreciated with HRCT. Improvements in 

radiological technique has definitely improved the study 

of temporal bone in patients with COM, which includes 

evaluation of the extent and sites of involvement and 

inter-relationships of the tympanomastoid compartment 

with adjacent neurovascular structures. 
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