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Summary
Objective: External ear reconstructive surgery is often needed due to congenital malformations or acquired traumas, which requires surgeons 
to comprehend ear norms as morphological variations exist between ethnicities. This study presents the first set of anthropometric data specific 
to the Vietnamese adult ear. Materials and methods: A cross-sectional study involving 2,000 Vietnamese participants (1,000 women and 
1,000 men) aged 18– 25 years without a history of ear malformations, trauma, or surgery was conducted. On the left ear, 14 anatomical landmarks 
were defined, and 13 ear dimensions were measured using a standardized photographic analysis method. Results: The 13 ear dimensions 
measured on both genders are ear length, ear breadth, ear length above tragus, ear length below tragus, tragus length, concha length, concha 
breadth, lobule height, lobule width, distance from the tragus to antihelix, distance from the tragus to helix, the measurement between the 
posterior point of the tragus and a point of the helix, width of the intertragic incisura and depth of the intertragic incisura. Most notably, 
mean values of ear length, ear breadth, concha length, and concha breadth in female subjects were found to be 58.70 ± 4.20, 29.75 ± 2.53, 
26.87 ± 2.27, and 15.92 ± 2.39, respectively. In males, the corresponding values were 63.11 ± 4.95, 30.81 ± 2.97, 29.02 ± 2.64, and 15.96 ± 2.63, 
respectively. Conclusions: Gender-based differences in left ear morphology were observed, with measurements being higher in males for 10 out 
of 13 variables. Furthermore, our findings highlight distinctive ear dimensions among Vietnamese individuals compared to other ethnic groups. 
However, since we only studied the left ear, further research should investigate the dimensions of the right ear and assess symmetry between 
both sides.
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ground) [4– 10]. Our study is the first to 
provide data about the Vietnamese ear.

Material and methods
The study employed a  cross-sec-
tional design and included a sample of 
2,000 Vietnamese participants aged be-
tween 18 and 25 years. The cohort con-
sisted of 1,000 females and 1,000 males. 
None of the participants had any history 
of ear malformations, trauma, or surgery. 
The study’s purpose was explained to 
the subjects, and their cooperation was 
voluntary.

The participants were asked to sit up-
right on a chair with their Frankfurt hor-
izontal plane parallel to the floor and 
turned 90 degrees to the camera (NIKON 

metric data on the ear can also improve 
the design of ergonomic devices, such 
as hearing aids that adapt to the shape 
of the ear. It is worth noting that a Brit-
ish design that fits 90% of the British 
population fits only 84% of the Swed-
ish population, 35% of the Sri Lankan 
population, and even only 13% of the 
Vietnamese population, indicating sig-
nificant morphological differences be-
tween ethnicities [3]. 

Prof. Farkas and his pioneering exten-
sive work of craniofacial anthropometry 
have pointed out that various anthropo-
metric investigations of the external ear 
from different regions of the world dis-
play important variability, dependent on 
factors (age, gender, and ethnic back-

Introduction
Regarding facial aesthetics, people may 
not initially think about the ears. How-
ever, if the ears' size, shape, or sym-
metry is not typical, they can become 
a  noticeable feature of a  person's ap-
pearance. Congenital malformations of 
the pinna (microtia, aural atresia, ano-
tia) associated with syndromes such as 
Down’s syndrome or acquired deformi-
ties due to trauma can cause dissatisfac-
tion with one’s appearance and psycho-
logical/ psychosocial disturbances [1,2]. 

Therefore, the desire to surgically cor-
rect external ears is present, and it is 
crucial for surgeons to have an under-
standing of ear norms and to perform 
ear reconstructive surgeries. Anthropo-
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Statistical analyses
IBM SPSS® Statistics Version 20.0 (Armonk, 
NY, USA) was used for statistical analysis.

A P-value < 0.05 was considered to in-
dicate statistical significance.

Results
The mean, standard deviation, and P-
value of each measurement for the left 
ears of both genders are displayed in 
Tab. 1.

Our study found significant differ-
ences in the morphology of the left ear 
between males and females. Out of the 
13 measurements taken, 10 were signif-
icantly larger in male participants than 
in female participants, with a confidence 
level of 99% (P < 0.01). These measure-
ments included ear length, ear breadth, 
ear length above and below tragus, 
tragus length, concha length, lobule 
height, distance from tragus to antihelix 
and to helix, and width of the intertragic 
incisura. Therefore, our research clearly 
supports the existence of sexual dimor-
phism in ear morphology.

700D/ Nikkor AF-S 28-105 mm/ f3,5-4,5, 
Tokyo, Japan). A distance of 1.5 meters 
was maintained between the camera 
and the chair, ensuring uniform units 
on the DENTAVN program. A  ruler was 
placed 3 cm above the head as a refer-
ence point (Fig. 1).

They were asked to remove any ear 
accessories, and the left ear was mea
sured using the DENTAVN program. 
The measurements were rounded to 
two decimal places, and all pictures and 
measurements were taken by the same 
researcher.

To establish anatomical landmarks for 
measurements, 14 points were defined, 
and a line between the highest point of 
the helix (HSF) and the lobule-skin-face 
intersection (LSF) was used as the orien-
tation line for all other measurement 
lines, which were either parallel or at 
right angles. The measurements of the 
intertragic notch, width of the intertragic 
incisura (WI) and depth of the intertragic 
incisura (DI) were exceptions, and were 
perpendicular to each other (Fig. 2).

Fig. 1. Photographic setup. Partici-
pants sat upright on a chair with their 
Frankfurt horizontal plane parallel to 
the floor and removed any ear acces-
sories. They faced the camera and then 
turned right by 90 degrees. A ruler was 
placed 3 cm above the head as a refer-
ence point for the DENTAVN program.

Fig. 2. Fourteen orientation points  
and 13 measurements. 
Orientation points: AC – anterior point of the concha,  
AT – antitragus,  HC – highest point of the concha,  
HH – highest point of the helix, HSF – intersection 
between helix to facial skin (helix-skin-face), HT – highest 
point of the tragus, LIT – the lowest point of intertragic 
notch, LL – the lowest point of the lobule, LSF – lobule-
skin-face intersection, LT – the lowest point of tragus, 
PC – posterior point of the concha, PH – posterior point 
of the helix, PL – posterior point of the lobule,  
PT – posterior point of tragus. 
Measurements: CB – concha breadth, CL – concha 
length, DI –  depth of the intertragic incisura, EB – ear 
breadth, EL – ear length, ELAT – ear length above tragus, 
ELBT – ear length below tragus, TL – tragus length,  
LH – lobule height, LW – lobule width, PT – measurement 
between the posterior point of the tragus and a point 
of the helix, TA – distance from the tragus to antihelix, 
TH – distance from the tragus to helix, WI – width 
of the intertragic incisura. 
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both MicroScribe and 3D surface scan-
ners are costly, with the latter rang-
ing between $5,000  and $50,000  [22]. 
These costs are not suitable for Viet-
nam’s economy. Considering the limita-
tions associated with the measurement 
techniques discussed earlier, we opted 
to utilize a  digital camera to capture 
images for our measurements due to 
its numerous benefits. Even with many 
study participants, a  single researcher 
efficiently conducts a  large volume of 

tizer captures landmarks with a stylus tip 
attached to a movable, articulated sen-
sor arm to collect 2D linear measure-
ment and 3D coordinate data [18,19]. It 
is faster than a conventional calliper, and 
deviations as small as 0.1 mm have been 
reported [20,21].

Another technology is a  3D scanner 
that emits lasers or visible light to scan 
surfaces. The data obtained can be im-
ported into another software for accu-
rate measurements  [17,19]. However, 

However, there were no significant 
differences in concha breadth and lob-
ule width (P > 0.05) between male and 
female participants.

We also discovered that only the depth 
of the intertragic incisura was more sig-
nificant in female subjects than in males 
(P < 0.01, confidence level 99%).

Discussion
The ear is a vital organ not only for hear-
ing but also for aesthetics. Individuals 
with congenital malformations or ac-
quired ear defects may face discrimina-
tion and cultural stigmas. The stigma-
tized person tends to seek anonymity 
and wishes to blend in with society by 
appearing "normal"  [11– 13]. The dis-
satisfaction with their own appearance 
and belief that others are staring or talk-
ing about their visible deformity results 
in decreased self-confidence, which, in 
turn, affects social life and leisure activ-
ities negatively [2]. However, successful 
reconstructive procedures extend ben-
efits beyond aesthetics, exerting posi-
tive psychological and psychosocial ef-
fects. Patients report a noticeable boost 
in their self-confidence and an overall 
improvement in their social life [2]. Fur-
thermore, a normal ear can provide the 
necessary support for glasses.

However, it should be remembered 
that for surgical reconstruction of the 
ear, surgeons must rely on anthropo-
metric data, and it is known that meas-
urements differ between genders as well 
as ethnicity. Each anthropological study 
used a different method to measure the 
ear, including measurements on the ear 
using a  calliper, 3D-computerized dig-
itizer or 3D-surface scan, and measure-
ments on pictures taken with a camera in 
a computer program [1,6,14– 17]. Direct 
measurements on the ear require many 
researchers and a significant amount of 
time, resulting in few variables being in-
cluded in a study and a high margin of 
error among investigators. In recent dec-
ades, advanced 3D technologies have 
become popular. The MicroScribe digi-

Tab. 1. Descriptive data of the left ear of 1,000 male and 1,000 female participants.

Variable Gender Sample 
size (N)

Mean ± SD P

1 EL male
female

1
1

63.11 ± 4.95
58.70 ± 4.20

0.000

2 EB male
female

1
1

30.81 ± 2.97
29.75 ± 2.53

0.000

3 ELAT male
female

1
1

28.14 ±2.81
25.19 ± 2.41

0.000

4 ELBT male
female

1
1

19.54 ± 2.61
18.74 ± 2.33

0.000

5 TL male
female

1
1

15.44 ± 1.79
14.77 ± 1.54

0.000

6 CL male
female

1
1

29.02 ± 2.64
26.87 ± 2.27

0.000

7 CB male
female

1
1

15.96 ± 2.63
15.92 ± 2.39

NS

8 LH male
female

1
1

16.96 ± 2.43
16.36 ± 2.23

0.000

9 LW male
female

1
1

18.93 ± 3.44
18.90 ± 3.27

NS

10 TA male
female

1
1

12.69 ± 2.22
11.78± 1.99

0.000

11 TH male
female

1
1

17.96± 2.87
16.92 ± 2.40

0.000

12 WI male
female

1
1

7.58 ±1.89
6.78 ± 1.75

0.000

13 DI male
female

1
1

7.84 ± 1.08
8.05 ± 1.11

0.000

EB – ear breadth, EL – ear length, ELAT – ear length above tragus, ELBT – ear length 
below tragus, CB – concha breadth, CL – concha length, DI – depth of the inter-
tragic incisura, LH – lobule height, LW – lobule width, PT – measurement between 
the posterior point of the tragus and a point of the helix, TA – distance from the tra-
gus to antihelix, TH – distance from the tragus to helix, TL – tragus length,  
WI – width of the intertragic incisura 
NS – not significant, p – p value, SD – standard deviation
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bles. Furthermore, our findings high-
light distinctive ear dimensions among 
Vietnamese individuals compared to 
other ethnic groups. However, since we 
only studied the left ear, further research 
should investigate the dimensions of 
the right ear and as assess symmetry be-
tween both sides.
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F – female, M – male
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