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Forensic Anthropological Studies using Korean CT Data:
The Present and the Future
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Abstract : Computed tomography (CT) allows to inspect and identify the internal features of human tissues in a
non-destructive way and to reconstruct their three-dimensional (3D) morphology. Nowadays, CT data have become
one of the key research materials in the field of virtual anthropology. Particularly in forensic anthropology, CT data
are often used not only to document biological properties of a population and generate population-specific standards
for an identification purpose but also to perform comparative studies between populations. This study aims to survey
the state of CT databases established in South Korea and research outcomes from the databases to understand the
trend of forensic anthropological studies using Korean CT data, which will contribute to an expansion of the scope
of Korean forensic anthropology. There are only a few Korean CT databases available for forensic anthropological
studies. The largest Korean CT database is the Forensic CT Database managed by the National Forensic Service
(NFS) since 2013. The NFS database is still growing by adding new CT data from the forensic cases and has a great
potential as a research resource. Research articles using Korean CT data have been published in multiple domestic
and international forensic journals since the late 2000s. The two most dominant topics were to generate Korean-
specific sex estimation techniques based on the metric assessment of different body parts and to examine the
thickness and shape of soft tissues on the face in terms of the facial reconstruction. There are only a limited number
of studies dealing with other topics such as age estimation. Recent advancement of the forensic imaging techniques
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including the CT method creates a new environment for researchers. In this situation, detailed information about

the measurement methods and clearly defined variables are critical to conduct various inter-population comparisons

and meta-analyses. Thus, when CT-related research is performed, the issue of standardization and reliability of

the measurement methods should be considerately examined. The Korean CT databases established in a systemic

and standardized way will contribute to a generation of the Korean-specific forensic standards as well as to an

understanding of the human variations among populations.
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Table 1. Forensic journals used in this study

Journal (abbreviation) Publication Ranking in the field of Medicine,
year Legal (as of 2020)
International Journal of Legal Medicine (Int. J. Legal Med.) 1922~ 3/16
Forensic Science International (Forensic Sci. Int.) 1978~ 4/16
Legal Medicine (Leg. Med.) 1999~ 10/16
Journal of Forensic Sciences (J. Forensic Sci.) 2006~ 8/16

Table 2. Classification of the article topics examined in this study

Topic category Sub-categories

Biological profile Sex, age, stature, body mass

Shape analysis Osteometry, geometric morphometry
Facial reconstruction Soft tissue thickness, accuracy

Personal identification
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Table 3. CT database in South Korea

ol

Establishment

Database Institution Samples
year
Digital Korean Database Korean Institute of Science and 2003 136 individuals (full body)
Technology Information (KISTI),
Catholic Institute for Applied Anatomy
Forensic Anthropological Database Catholic Institute for Applied Anatomy 2008 600 individuals (head)
100 (full body)
Forensic CT Database National Forensic Service 2013 400~800 individuals per year

Table 4. Articles using Korean CT data published in the four forensic journals

Topic Author Title Journal
category
Biological Yu et al., Determination of sex for the 12th thoracic vertebra by morphometry of J. Forensic Sci.
profile 2008 [6] three-dimensional reconstructed vertebral models
- Sex Leeetal., Sex determination from the talus of Koreans by discriminant function Forensic Sci. Int.
2012 [7] analysis
Kim et al., Sex determination from calcaneus in Korean using discriminant Forensic Sci. Int.
2013 [8] analysis
Kim et al., Sex determination using discriminant analysis of the medial and lateral Forensic Sci. Int.
2013 [9] condyles of the femur in Koreans
Linet al., Sex determination from the mandibular ramus flexure of Koreans Forensic Sci. Int.
2014 [10] by discriminant function analysis using three-dimensional mandible
models
Leeetal., Sex determination using discriminant analysis of upper and lower Forensic Sci. Int.
2015[11] extremity bones: New approach using the volume and surface area of
digital model
Kim et al., Comprehensive evaluation of the greater sciatic notch for sexual Leg. Med.
2018[12] estimation through three-dimensional metric analysis using computed
tomography based models
Biological Leeetal., Estimation of stature from femur length measured using computed Int. J. Legal Med.
profile 2017 [13] tomography after the analysis of three-dimensional characteristics of
- Stature femur bone in Korean cadavers
Biological Jung et al., Selecting best fit models for estimating the body mass from 3D data of Forensic Sci. Int.
profile 2016[14] the human calcaneus
- Body mass
Facial Leeetal., An accuracy assessment of forensic computerized facial reconstruction J. Forensic Sci.
reconstruction 2011 [15] employing cone beam computed tomography from live subjects
Hwang et al., Facial soft tissue thickness database for craniofacial reconstruction in J. Forensic Sci.
2012[16] Korean adults.
Hwang et al., Reproducibility of facial soft tissue thickness for craniofacial J. Forensic Sci.
2012[17] reconstruction using cone beam CT images
Leeetal., Three dimensional prediction of the nose for facial reconstruction using Forensic Sci. Int.
2014 [18] cone beam computed tomography
Leeetal., Correlation between average tissue depth data and quantitative accuracy J. Forensic Sci.
2015[19] of forensic craniofacial reconstructions measured by geometric surface
comparison method
Leeetal., Assessment of nasal profiles for forensic facial approximation in a Leg. Med.
2020 [20] modern Korean population of known age and sex
Personal Kim et al., Identification using frontal sinus by three-dimensional reconstruction J. Forensic Sci.
identification 2013 [21] from computed tomography
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Fig. 1. Publication status of the articles using Korean CT data in the four forensic journals as of 2020.

Table 5. Articles using Korean CT data published in the Korean and international journals

Topic Author Title Journal
category
Biological Kim et al., Sex determination using three-dimensional image of skull in Korean: = Korean Journal of
profile 2015[22] Metric study by discriminant function analysis Physical Anthropology
B S?x . Hong et al., Validation study of discriminating sex using the atlas from the Korean Journal of
estimation 2014 [23] Digital Korean 3D Human Body modeling Physical Anthropology
Hwang et al., Discriminant function analysis for sex determination using Australian Journal of
2015 [24] landmarks coordinate data from three-dimensional mandible models  Forensic Sciences
Kim et al., A new landmark for measuring the ischium-pubis index for sex Australian Journal of
2017 [25] determination by using three-dimensional models of South Korean Forensic Sciences
population
Biological Leeetal., Age estimation using the maxillary canine pulp/ tooth ratio in Journal of Forensic Radiology
profile 2017 [26] Korean adults: A CBCT buccolingual and horizontal section image and Imaging
-Age analysis
estimation Phametal.,  Age estimation based on 3D post-mortem computed tomography PLoS ONE
2021 [27] images of mandible and femur using convolutional neural networks
Facial Jeong et al., Clinical usefulness of facial soft tissues thickness measurement Korean Journal of Oral and
reconstruction 2006 [28] using 3D computed tomographic images Maxillofacial Radiology
Jeong etal.,  Measurement of facial soft tissues thickness using 3D computed Korean Journal of Oral and
2006 [29] tomographic images Maxillofacial Radiology
Shape Choi et al., A study on the Korean orbital and cranial index using 3d skull CT Anatomy-Biological Anthropology
analysis 2020 [30] image and morphometric analysis
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