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Abstract 

Sex determination is an important aspect in forensic investigations. Human ears are considered unique, as they have 

distinctive morphological and morphometric features that allow sex determination and may be use as adjunct evidence. This 

case report highlights the sex identification of two deceased Indonesian males aged 33 and 76 years by evaluating their ear 

morphoscopy and morphoscopic measurements. Photographs were taken of the ears of both deceased individuals. 

Morphoscopic evaluations included evaluations of the Darwin’s tubercle, helix form, earlobe form, and earlobe attachment. 

The morphometric measurements included measurements of the left ear height, left ear width, left lobule height, and left 

lobule width. The results were compared to those of previous studies. From morphoscopy evaluations and morphometric 

measurements, both victims were identified as male. In conclusion, ear morphoscopy and ear morphometry can be used as 

tools for sex determination with accurate data from the respective population to elevate the accuracy of the measurements. 
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Introduction 
The human body has many morphological and 
morphometric features that have been used in 
forensic examinations for personal identification, 
including those of the human ear, which is unique 
to an individual (1,2). These measurements can 
be applied for living or deceased individuals and 
can be used to determine sex and age and for 
individual identification (1–3).  
The human ear has been studied and found to 
vary both morphologically and morphometrically 
between people and populations (4–6) 
Morphometric studies of growth patterns, 
phenotypic inheritance, and ear morphology 
have greatly exceeded morphoscopic studies in 
their clinical and forensic applications (4). 
Alphonse Bertillon was the first person since the 
late 19th century to use ears as tools to identify 
individuals via anthropometric measurements 
(3,4,7,8).  
Data gathering is one of the goals of 
anthropometry, which involves the measurement 
of living human body dimensions to comprehend 
human physical variance (9). Several studies 
have metrically examined the structure of the ear, 
including linear distances, ratios, growth 
variations, and bilateral asymmetry (1–7). Herein, 
we report two cases where we used ear 
morphoscopic analysis and morphometric 
measurements as adjunct evidence for sex 
determination. 
 
Case report  
Photographs and measurements were taken of 
the ears of two deceased males who were of 
Indonesian descent, aged 33 and 79 years. For 
the first individual, who died from a traffic 
accident, only the left ear was photographed and 
measured as his right ear was damaged due to 
injuries suffered during the accident. 
Photographs and measurements were taken of 
both ears for the second individual, who died due 
to an illness. Both deceased individuals were 
examined within 1–8 hours after their death. The 
anatomical structures of the ear that were 
evaluated included Darwin’s tubercle, the helix 
form, the earlobe form, and the earlobe 
attachment. Morphoscopic evaluations showed 
that the first deceased individual’s Darwin’s 
tubercle was a nodosity type, the helix form was 
normally rolled, the earlobe form was tongue-
shaped, and the earlobe was partially attached. 
In the second deceased individual, Darwin’s 
tubercle was detected and was a projection type, 
the helix form was normally rolled, the earlobe 
form was tongue-shaped, and the earlobe 

attachment was free for both ears. Manual 
vernier callipers were used to measure the ear 
anthropometry point based on parameters set in 
previous studies (Figure 1.) (7,8,10,11). 
Measurements included the left ear height (LEH), 
left ear width (LEW), left lobule height (LLH), and 
left lobule width (LLW) (Figure 2.). The 
measurement results were 63 mm, 37 mm, 21 
mm, and 21 mm, respectively, for the first 
deceased individual and 64 mm, 38 mm, 23 mm, 
and 25 mm, respectively, for the left ear and 65 
mm, 37 mm, 23 mm, and 25 mm, respectively, for 
the right ear of the second deceased individual. 
Measurements were performed by one person to 
avoid interobserver errors. 
 
Discussion 
The human ear is made of external, middle, and 
internal parts, with the external ear includes the 
pinna and external acoustic meatus (3). The 
external characteristics of the human ear are 
unique to each person just like fingerprints 
(3,7,8,12). Information about the morphological 
features and normal human ear dimensions of 
various populations can aid anthropological and 
forensic efforts to provide data for identification 
(7). 
Previous studies conducted in the UK, India, 
Nigeria, and Indonesia have shown that males 
and females have different ear sizes 
(2,7,8,12,13). Data from all populations show that 
males have overall longer and wider ears than 
females (2,7,8,12,13). From our case report, the 
second deceased individual, who was 79 years 
old, had longer and wider left ear measurement 
results compared to the first deceased individual, 
who was 33 years old. According to Boesoirie et 
al., for the Sundanese ethnic group from 
Indonesia, the average measurements for EH, 
EW, LH, and LW tend to increase with age, but 
further investigations are needed with more 
uniform sample sizes for all age groups, as these 
measurements have not been shown to corelate 
with age (12).  
Previous studies have shown that the left and 
right ears have different sizes (2,3,7). For 
example, a study by Jan et al. found that the EH, 
EW, LH, and LW for the left ear are 60.3 ± 3.3 
mm, 30.5 ± 2.4 mm, 16.7 ± 2.0 mm, and 19.8 ± 
2.2mm, respectively, while those for the right ear 
are 60.3 ± 3.4 mm, 30.1 ± 2.0 mm, 16.5 ± 0.18 
mm, and 19.8 ± 0.19 mm, respectively (3). For 
our case report, the first deceased individual only 
had the left ear available to evaluate and 
measure, while the second deceased individual 
had both ears available. Having measurements 
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from both ears would have strengthened the 
conclusions.  
 

 

 
Figure 1. Measure of the ear taken with a vernier 

caliper. 

 
 
Our measurements result for the first individual 
were similar to the average values for the 
Sundanese Indonesian population aged 26–35 
years, which are reported as 61.3 ± 2.3 mm (EH), 

28.8 ± 1.8 mm (EW), 17.7 ± 1.5 mm (LH), and 
18.4 ± 2.3 mm (LW) (12). The measurements for 
the second deceased individual, who was 79 
years old, fell within the 56–65 year age range 
measurements of 6.46 ± 0.46 mm (EH), 2.99 ± 
0.21 mm (EW), 18.9 ± 0.21 mm (LH), 27.6 ± 1.9 
mm (12). Results outside of the aforementioned 
ranges still fell within the minimum and maximum 
measurements reported by Boesoirie et al. (12). 
The morphological features that were assessed 
have shown different results between two 
previous studies. Krishan et al. would have 
identified both individuals as males, as the 
nodosity, tongue-shape, free lobe, normally 
rolled morphology, and projection are traits that 
are found more commonly in males (1). However, 
Sezgin et al. found that traits such as a free 
earlobe and normally rolled morphology are 
found more commonly in females than in males, 
and a partially attached lobe is found more 
commonly in males than in females (14). Thus, 
the first case showed three male characteristics 
and one female characteristic, while the second 
case showed two male characteristics and two 
female characteristics. These discrepancies may 
be a result the studies being conducted in 
different populations, namely India and Turkey. 
There are no such data for Indonesian 
populations. 
In this case report, both deceased individuals 
were examined within 1–8 hours after their death, 
at which time, the condition of their soft tissues 
was still good and there was no deformation 
because of decomposition. Decomposition or 
putrefaction is the destruction of the soft tissues 
of the body as the result of the actions of bacteria 
and enzymes (15). Most previous studies have 
been conducted on living humans not deceased 
individuals, and thus, this needs further 
investigation.  
 
Conclusion 
Both morphoscopy and morphometric methods, 
using the ear as a tool, can be used for sex 
determination for deceased individuals, as shown 
in both cases presented herein. The condition of 
the ear is important as damage may make them 
unevaluatable. Using the appropriate data for the 
population being investigated is also important. 
 
Discussion of limitations 
This case report only presents two cases and 
both deceased were males. Furthermore, both 
individuals were examined within 1–8 hours after 
their death, which was not representative of a 
deceased person’s condition at later stages of 



    C a h y a n i t a  e t  a l .                                                  C A S E  R E P O R T  

 

 

 
    Bull Int Assoc Paleodont. Volume 19, Issue 2, 2025 

    www.paleodontology.com  
155 

 
 Bulletin of the International Association for Paleodontology 

NO-FEE OPEN ACCESS JOURNAL indexed in Scopus 

decomposition and thus, it is not known whether 
the ear can be used for identification at later 
stages. A limited amount of data is available for 
the Indonesian population and Indonesia has 
diverse ethnicity, resulting in different 
morphological traits. Therefore, further studies 
are needed to gather more data that are 
representative of the Indonesian population and 
to investigate changes in the ear caused by 
decomposition to determine at what stage this 
method is still relevant. The data obtained can be 
useful for anthropology and forensics analyses. 
 

 
Figure 2. Morphometric measurements used on the 
human ear (A1-A2 Ear Height; A2-A3 Lobular length; 
B1-B2- Ear Width; C1-C2- lobular width). 
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