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ABSTRACT 

 

 

            Enhancements in computed tomography (CT) scans have concomitantly amplified 

interest in ear ossicle variations. Anatomical variations are normally present as 

morphological structures in humans. The ossicles present in the middle part of the ear are 

for the conduction and enhancement of sound waves received in the external and pass to the 

internal ear. Despite the fact that the length of ear ossicles spans to its authoritative size in 

fetal life and hardly any alteration occurs after birth yet numerous investigations have 

indicated that there are morphological changes for the most parts of the bones with age 

bringing about the varieties in each individual and difference in hearing thresholds in each 

person. These variations need to be added to anatomical information for the future 

procedures relating to ear ossicles as it must be planned carefully to avoid complications in 

prosthesis. Apart from cadaveric studies there was no evident data which could help in 

appreciating these variations for making immediate decisions when planning any surgical 

procedure relating to this structure. The objectives of this study were to determine the 

morphological variations in ear ossicles and to evaluate its association with age, gender, 

ethnicity and hearing thresholds. A descriptive cross-sectional study including 50 

participants was conducted at PNS Shifa Hospital, Karachi between January-June 2021. 

This study involved males and females arranged in 5 groups on the basis of age. In A group 

(10-20), B group (21-30), C group (31-40), D group (41-50) and E group (51 onwards) year 

old participants were included. A detailed history was taken after informed consent from 

each participant and a thorough examination of ear was conducted. Following this subjects 

meeting the inclusive criteria were prepared for high resolution CT scan of petrous 

temporal bone. The scans were reviewed to study the ear ossicles (malleus and incus) for 

possible morphological variations and after that hearing thresholds were recorded using 

Pure Tone Audiometer. The results of study showed that mean width of malleus head in 

group A was 2.91 mm, in B was 2.97 mm, in C was 3.09 mm, in D was 3.0 mm and in E 

was found to be 3.12 mm. The mean length of manubrium in group A was 4.32 mm, in B 

was 4.47mm, in C was 4.43 mm, in D was 4.29 mm and in E was found to be 4.44 mm. 
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The total mean total length of malleus was 7.47 mm in group A, 7.58 mm in group B, 7.67 

mm in group C, 7.60 mm in group D and 7.61 mm in group E. The mean width of incus in 

group A was 4.54 mm, in group B was 4.19 mm, un group C was 4.49 mm, in group D and 

E was 4.50 mm. The total mean of incus length was 6.44 mm in group A, 6.37 mm in group 

B, 6.60 mm in group C, 6.71 mm in group D and 6.78 mm in group E. The mean value of 

width of the malleus head was 3.036 mm, length of manubrium was 4.472 mm and total 

length of malleus was 7.760 mm while mean value of Incus width was 4.440 mm and total 

length of incus was 6.604 mm observed in males. The mean value of width of the malleus 

head was 3.0 mm, length of manubrium was 4.308 mm and total length of malleus was 

7.412 mm while mean value of Incus width was 4.448 mm and total length of incus was 

6.556 mm observed in females. The comparison of gender showed that the morphological 

measurements in males were different and greater than in females when compared in 5 

parameters. The morphological variations were correlated with age which showed variation 

in shape but not in size. The correlation of variations with gender were significant while 

amongst participants in which 10 were Sindhi, 10 Punjabi, 10 Balochi, 10 Pashtun and 10 

Hindko. Chi-square tests were performed for comparing percentages of independent 

samples of ethnicity and the differences between them were evaluated but the p value did 

not show any significance. The variations in ear ossicles compared with hearing thresholds 

were insignificant while when compared with age groups they were significant. The total 

length of incus were found to be most varied structure among all parameters and was 

considered to be statistically significant with a p value of  (0.0001). 

 

KEY WORDS:  

 

Anatomical variations, Ear, Ear ossicles (malleus, incus, and stapes), CT scan, Hearing 

thresholds, Pure Tone Audiometer, Measurement. 
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