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ABSTRACT
Volume 6, Issue Sl4, Aug 2024 Background: External ear consists of auricle or pinna and external acoustic meatus. The
auricle projects to a variable and individual degree from the side of the head. It collects sound
: . waves and conducts them on the external acoustic meatus inward to the tympanum. The
Received: 15 June 2024 auricle therefore acts because thelstcomponent of a series of stimulus modifiers within the
auditory apparatus. The lateral surface of the auricle is on an irregular basis concave and faces
Accepted: 257 uly 2024 slightly forwards. Its prominent curved rim, or helix, usually bears postero-superiorly a small
auricular tubercle, a structure that is pronounced round the sixth month of intrauterine life,
; . when the auricle closely resembles that of some adult monkeys. Another curved prominence,
Published: 15 Aug 2024 parallel and anterior to the posterior part of the helix, is the antihelix, dividing above into two
crura flanking a depressed triangular fossa. Scaphoid fossa is curved depression between the
doi: 10.48047/AFJBS.6.5i4.2024.5261-5269 helix and antihelix.
Aim: A Morphometric Study of Auricular Concha in the Population of North Indian Adults.
Materials and Methods: The study was conducted in department of Anatomy, IIMSR,
Lucknow. This study was conducted on 420 adults (210 males and 210 females) who were
randomly selected from the population of Uttar Pradesh. Approval of Institutional Research
Committee and Institutional Ethical committee was obtained prior to commencement of the
study. Informed consent was obtained from each volunteer before taking the measurements.
Results: In this stud the mean concha length on the left side was 26.68+2.53 with maximum
length of 32.6 mm and minimum length being 13.21 mm whereas the minimum length on the
right side was 13.31 mm and maximum length was 32.35 mm with mean value of 26.24+2.71
mm. There was no significant difference between the two sides. The mean concha breadth on
the left side was 17.92+1.88 mm with maximum length of 24.71 mm and minimum length
being 13.68 mm whereas the minimum length on the right side was 12.42 mm and maximum
length was 24.11 mm with mean value of 17.70+1.93 mm. There was no significant difference
between the two sides.
Conclusion: This insightful data can be applied in diagnosing congenital anomalies, planning
ear reconstructive plastic surgeries, and particularly in the ergonomic design of hearing aids.
KEY WORDS: Choncha length, Choncha Breadth, Vernier Calliper, Tragion,
Intertragic incisures, Cymba Choncha
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Introduction

External ear consists of auricle or pinna and external acoustic meatus. The auricle projects to a
variable and individual degree from the side of the head. It collects sound waves and conducts
them on the external acoustic meatus inward to the tympanum. The auricle therefore acts
because thelst component of a series of stimulus modifiers within the auditory apparatus. The
lateral surface of the auricle is on an irregular basis concave and faces slightly forwards'.
Auricular sinuses appear to represent ectodermal folds that are sequestered during formation
of the auricle. Bilateral preauricular sinuses are typically familial; majorities of sinuses are
asymptomatic and have only minor cosmetic importance. Auricular fistulas (narrow canal),
connecting the preauricular skin with the tympanic cavity or the tonsillar fossa are extremely
rare’. The external ear is a defining feature of the face. It helps make one have the “normal”
look with an aesthetically fine appearance. A prominent ear is the most common congenital
deformity of the external ear’*. This deformity has profound psychosocial effects on the
bearer®. According to the WHO, health is not just the absence of disease or infirmity but is
complete physical, mental and social well being®. Knowledge of traditional ear dimensions is
going to be of abundant use for the plastic surgeons rectifying the potential ear pinna defects.
The forensic specialist wants the ear pinna dimensions for characteristic an individual, whereas
the manufacturer wants for creating ear corrective. The dimensions vary in different ethnic
groups, which necessitate them to base their observations on the data specific to the ethnic

group’. The morphometric standards vary in various ethnic groups®.

The body part of the external organ is used for private identification of living subjects in respect
to criminal activity. There are claims in recent years that the external organ is also used for

private identification of each living and deceased people®!°.

Auricular appearance and symmetry contribute enormously to the facial aesthesis. Any
auricular defect in the form of disproportionate size, abnormal elongation of the auricular lobe,
or a missing part is corrected by surgery'?. There are many studies on ear morphometry in
literature. Men have larger ears than women, ears increase in each length and dimension with
increasing age, and overall ear size differs keep with ethnic group'2.It is important for forensic

experts for personal identity. It is also important for anatomists for research'3,

According to many studies conducted on morphometry of external ear; the size, shape and the

orientation of each external ear is unique as fingerprint, but it can be generalized. Males have
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larger ears as compared to females. In female’s ears increases with age from birth to 99 yrs of

age but in case of males’ development of ears stop around 50-70 yrs of age'*,

The present study is attempted provide anthropometric data on normal adult male and female
auricles from population of Uttar Pradesh. This study is required for better designing of

earphone, ear buds, hearing aids and for plastic surgeons to plan reconstructive surgeries.
Methods and Materials

The study was conducted in Department of Anatomy, IIMSR&RC, Lucknow. This study was
conducted on 420 adults (210 males and 210 females) who were randomly selected from the
population of Uttar Pradesh. Approval of Institutional Research Committee and Institutional
Ethical committee was obtained prior to commencement of the study. Informed consent was

obtained from each volunteer before taking the measurements.
Inclusion criteria —

* Interested volunteers were included in the study.
* Healthy adult individuals
* Subjects belonging to Uttar Pradesh

* Subjects above 18 years of age.

Exclusion criteria -

* Subjects with ear inflammation, injury, surgery, and others ear related diseases.
* Congenital ear malformation

* Subject under 18 years of age.
All the landmark defined by De Carlo et al (1998)!° was taken-

e Tragion

e Intertragic incisures

e Maximum breadth of the tragus

e Superior margin of superaurale draw horizontal line
e Inferior margin of superaurale draw horizontal line
e (Cymba Choncha

e Posterior margin of tragus

e Maximum concavity of the antihelix
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Measurements: -

The subject was made to sit in a chair or lab stool with head in Frankfurt's plane.

After determining the landmarks with skin marker measurement were taken with the
help of digital calliper capable of measuring to the nearest 0.1mm.

Following measurements were taken -

Tragus length — from tragion to intertragic incisures
Tragus breadth — from maximum breadth of the tragus

Ear length above tragus — from tragion to superior margin of superaurale draw
horizontal line

Ear length below tragus — from intertragic incisures to inferior margin of subaurale
draw horizontal line

Concha length — from intertragic incisures to cymba concha

Concha breadth — posterior margin of the tragus to the maximum concavity of the
antihelix

Statistical analysis

Results

All data collected were systematically screened and entered MS excel spread sheets and
analysis was carried out. The calculated mean, and Standard deviation was analyzed
using SPSS version 16 statistical software. The data was stastistically analysed using
studentt-test with p- value <0.0001 taken as highly significant, p- value is 0.05
significant, and greater than p- value 0.05 is not significant.

Table 1. Comparison of left and right auricular parameters -

s.no. Parameters Sides | N=840 | min-max(mm) | meantSD(mm) | p-value
1. Ear length above tragus ; jgg i;ig:;i;: ;2;2332 0.282
2. Ear length below tragus II:_{ 358 1813:52;; 13?3332 0.079
s | Comhalensth oo siss | sesssan | O
L 2 13.68-24.71 17.92+1.
4 Concha breadth R 328 13.461323;1 13.3011.2? 0103
s | e [l [meua usme |,
o | e |8 [mis [enn 1,
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The mean ear length above tragus on the left side was 23.14+42.83 with maximum length of
31.78 mm and minimum length being 12.19 mm whereas the minimum length on the right side
was 12.19 mm and maximum length was 31.66 mm with mean value of 22.94+2.74 mm. There

was no significant difference between the two sides.

The mean ear length below tragus on the left side was 16.82+2.82 mm with maximum length
of 26.76 mm and minimum length being 10.19 mm whereas the minimum length on the right
side was 10.19 mm and maximum length was 26.99 mm with mean value of 17.17£2.98 mm.

There was no significant difference between the two sides.

The mean concha length on the left side was 26.68+2.53 with maximum length of 32.6 mm
and minimum length being 13.21 mm whereas the minimum length on the right side was 13.31
mm and maximum length was 32.35 mm with mean value of 26.24+2.71 mm. There was no

significant difference between the two sides.

The mean concha breadth on the left side was 17.92+1.88 mm with maximum length of 24.71
mm and minimum length being 13.68 mm whereas the minimum length on the right side was
12.42 mm and maximum length was 24.11 mm with mean value of 17.70£1.93 mm. There was

no significant difference between the two sides.

The mean tragus length on the left side was 17.58+1.87 with maximum length of 24.01 mm
and minimum length being 12.09 mm whereas the minimum length on the right side was 12.59
mm and maximum length was 24.42 mm with mean value of 17.37+1.96 mm. There was no

significant difference between the two sides.

The mean tragus breadth on the left side was 6.11+1.03 mm with maximum length of 8.99 mm
and minimum length being 3.28 mm whereas the minimum length on the right side was 3.12
mm and maximum length was 8.7 mm with mean value of 5.67+1.03 mm. There was no

significant difference between the two sides.

Discussion

Pradhuman Verma et.al. (2016) Study on two groups- 40 subjects from North East Indian
population. Ear length above tragus was found 25.93 mm in male and 25.01 mm in female for
left ear, and 28.06 mm in male and 27.13 mm in female for left ear. Ear length below tragus
was found 18.11 mm in male and 18.01 mm in female for right ear, and 18.47 mm in male and

18.39 mm in female for right ear'®.
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Another group study on 40 subjects from North West Indian population. Ear length above
tragus was found 28.33 mm in male and 27.09 mm in female for left ear, and 30.00 mm in male
and 28.79 mm in female for left ear. Ear length below tragus was found 20.36 mm in male and

19.27 mm in female for left ear, and 21.30 mm in male and 19.27 mm in female for right ear'®.

Present study, Ear length above tragus is found 24.27 mm in male and 22.01 mm in female for
left ear, and 23.91 mm in male and 21.96 mm in female for the right ear. Ear length below
tragus is found 16.99 mm in male and 16.65 mm in female for the left ear and 17.49 mm in
male and 16.86 mm in female for right ear.

In the present study shows length of concha is 27.24 mm in male and 26.12 mm in female of
left and 26.91 mm in male and25.56 mm in female of right ear and breadth of concha is 17.85
mm in male and 17.99 mm in female of left ear and 17.73mm in male and 17.68 mm in female
of right ear.

L. Arora et.al. (2016) a study consisting of 50 males and female found the concha length to be
28.16 mm in male and 24.91 mm in female for the left ear and 27.75 mm in male and 24.88
mm in female for the right ear. Concha breadth was found 20.01 mm in left and 19.83 mm for
the right ear in male, and to be 17.28 mm for the left ear and 17.20 mm for right ear in female'”.
Pradhuman Verma et.al. (2016) Study on two groups- 40 subjects from North East Indian
population. Concha length was found 24.96 mm in male and 18.65 mm in female for left ear,
and 25.20 mm in male and 19.62 mm in female for left ear. Concha breadth was found 16.80
mm in male and 17.05 mm in female for right ear, and 17.65 mm in male and 17.32 mm in
female for right ear®!. Study on 40 subjects from North West Indian population. Concha length
was found 26.01 mm in male and 17.42 mm in female for left ear, and 26.70 mm in male and
17.06 mm in female for left ear. Concha breadth was found 18.28 mm in male and 17.42 mm
in female for left ear, and 21.40 mm in male and 17.06 mm in female for right ear'¢.
Abdelaleen SA et. al. (2016) study was carried out on 200 persons (120 males and 80 females)
of both sexes of population of Upper Egypt, concha length was found 32.91 mm in male and
32.28 mm in female for the left ear, and 29.79 mm in male and 29.15 mm in female for the
right ear. Lobule breadth was found 223.67 mm in male and 22.77 mm in female for left ear,
and 20.73 mm in male and 21.56 mm in female for the right ear'®,

Present study, concha length is found 27.24 mm in male and 26.12 mm in female for the left
ear, and 26.91 mm in male and 25.56 mm in female for right ear. Concha breadth is found 17.85
mm in male and 17.99 mm in female for the left ear, and 17.73 mm in male and 17.99 mm in

female for the right ear.
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A study done by Vijay Laxmi et.al. (2017) on Punjab, Indian population showed that the length
of the left tragus was found to be 1.57 cm in male and 1.50 cm in female, and right ear was
found 1.60 cm in male and 1.51 cm in female'®.

Pradhuman Verma et.al. (2016) study on two groups - 40 subjects from North East Indian
population. Tragus length was found 14.9 mm in male and 14.4 mm in female for left ear, and
13.74 mm in male and 13.26 mm in female for left ear!®. Study on 40 subjects from North West
Indian population. Tragus length was found 14.9 mm in male and 14.4 mm in female for left
ear, and 13.74 mm in male and 13.26 mm in female for left ear'®.

Abdelaleen SA et. al. (2016) tragus length was found 13.49 mm in male and 13.36 mm in
female for the left ear, and 11.82 mm in male and 11.94 mm in female for the right ear. Tragus
breadth was 7.13 mm in male and 7.41 mm in female for left ear and 4.49 mm in male and 5.42
mm in female for the ear'®.

Present study, tragus length is found 17.61 mm in male and 17.56 mm in female for the left ear,
and 17.31 mm in male and 17.43 mm in female for the right ear. Tragus breadth is found 6.34
mm in male and 5.87 mm in female for the left ear, 5.85 mm in male and 5.49 mm in female

for the right ear.

Conclusion

In conclusion, this study provides detailed information about the morphometric measurements
of normal auricular concha among young north Indian adults in an age group of above 18 years.
The findings from the current study may provide a valuable and specialized database for the
quantitative analysis of concha morphometry in young adults from North India. This insightful
data can be applied in diagnosing congenital anomalies, planning ear reconstructive plastic

surgeries, and particularly in the ergonomic design of hearing aids.
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