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Introduction: Successful identification of unidentified decedents is a priority to address the global burden and
health crisis created by such deaths. A newly developed transdisciplinary and integrative approach is presented
as a protocol. The aim is to facilitate forensic leads for medico-legal death investigations that utilize external
expertise to provide additional information as an act of re-humanization of the decedent.

Methods and analysis: There are three critical phases to the protocol. This transdisciplinary research approach in
sensitive medicolegal environments requires, first, establishment of a robust ethical framework (implementation
of permissions, contracts, and ethics) to maintain evidentiary integrity and protect those involved. It also needs
to facilitate dissemination of the generated facial depictions to the public to enable investigative leads. Second, it
requires the identification of useful and available scientific analyses and establishment of the multi-disciplinary
team. These include a medicolegal death investigation and a forensic pathology postmortem record review in-
clusive of forensic contextual and case data information (such as unique identifiers and personal belongings),
radiographic analyses, osteobiography anthropological assessment, conventional and specialized forensic genetic
analyses, and possibly stable isotope analyses to provide a richer picture and understanding of the person. Third,
these multifactorial data need to be integrated into a narrative, including facial reconstruction and depiction to
elicit memory and identification via public appeals for information on unresolved cases. Should an investigative
lead be followed, and a possible forensic identification established, conventional methods to confirm identity can
be applied (e.g. DNA profiling). While it is the first time this approach has been applied in an African context, this
protocol can be replicated and adapted for other regions to improve medicolegal death investigations, Ulti-
mately, facilitating and improving identification can provide social justice and familial closure.

1. Introduction Successful identification is a priority to aid social and criminal justice

processes, such as the prosecution of wrongful death, finalizing of

The number of unidentified decedents globally is a public health
crisis and carries unfavorable implications for dispensation of justice
and familial closure [1]. The burden of unidentified decedents is greater
in developing countries, with India and South Africa documenting some
of the highest rates [2,3]. Internationally, increasing attention is being
given to the crisis of the missing and unidentified resulting from irreg-
ular human migration [4-9].

deceased estates, and restoring dignity and humanity to those who
might otherwise have died in obscurity [1,10-12]. Naidoo [13] em-
phasizes identification in death as a human right. It also carries
socio-cultural, religious, ethical and judicial importance, and may assist
families to accept a death and find closure [14] and alleviate the psy-
chosocial burden of suffering ambiguous loss [15].

Visual recognition by next-of-kin is a procedural requirement, but is
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not possible when the body is decomposed, skeletonized, or burnt. Its
reliability has also come under scrutiny and the emotional impact on
relatives has been highlighted [16-18]. Scientific methods of identifi-
cation are inconsistently applied across the medicolegal death investi-
gation (MLDI) system, and when they are used, it is often in isolation
from other methods. Therefore, the aim of this protocol is to develop an
integrated and innovative approach to human identification.

1.1. Integrated and innovative approach

We present our approach as a protocol to integrate innovative
multifactorial and transdisciplinary methodologies alongside estab-
lished techniques, drawing on external expertise to provide more iden-
tifying information as an act of re-humanization. The approaches
include MLDI forensic pathology postmortem record review inclusive of
forensic contextual and case data information (such as unique identifiers
and personal belongings), radiographic analyses, osteobiography
anthropological assessment, conventional and advanced DNA analyses,
and stable isotope analyses to provide a richer picture and under-
standing of the person. Facial reconstruction and depiction are the
medium of integration of these multifactorial methods to elicit memory
and identification via public appeals for information on unresolved
cases, with associated descriptive narrative. Establishing a robust ethical
framework for this transdisciplinary research approach in sensitive
medicolegal environments is deemed important to maintain evidentiary
integrity and to protect individuals involved, all while facilitating
dissemination of the generated facial depictions to the public to enable
investigative leads. Should an investigative lead be followed, and a
possible identification established, then conventional methods to
confirm identity can be applied (e.g. DNA profiling).

This approach has grown out of mutual recognition of complemen-
tary skills, and a shared commitment to advancing science through a
community-focused, participatory approach informed by forensic hu-
manitarian values, a science with the potential and commitment to
expand this approach into forensic service [19-23]. We have drawn
from the use of similar integrated analyses in historical/archaeological
contexts [24] but to date, this holistic approach has not been applied in
the MLDI context.

Our approach is further informed by international case studies in
similarly complex forensic identification contexts wherein new ap-
proaches are also advancing science, such as in the Mexico/US border
zones, deaths at sea in the Mediterranean region, and cold case reviews
[25-30]. These examples have used a combination of forensic geneal-
ogy, stable isotopes, osteobiography and revised facial depictions and
online community networks to publicize cases, which conventional law
enforcement protocols view as somewhat controversial. Some of our
analyses have been applied (standalone) to casework previously, but
never before in an African forensic context have these data been inte-
grated to inform the resulting facial depiction and used to create an
accompanying ‘story’ about the decedent, as a form of science
communication to assist police in their public appeals.

We hope this approach will improve policy and procedure around
forensic identification and could be particularly valuable in cases of the
missing and unidentified [29,31]. Unidentified decedents tend to be
from the most vulnerable and marginalized communities in society
[32-35]. Therefore, implementation of this protocol may address some
social injustices in criminal justice systems.

Partnerships between service entities and expertise at tertiary edu-
cation institutions supports the burden of cost and time associated with
forensic identification otherwise carried by state or government entities,
and further builds capacity through knowledge-sharing and real-life
training opportunities for students working to enter forensic practice
[36].

To engage and enable this research approach requires three major
considerations: 1) a robust ethical and permission framework; 2) iden-
tification and establishment of a transdisciplinary research team; 3) data
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integration and results dissemination (Fig. 1).
1.2. South African forensic background

In South Africa, unidentified decedents who have died due to un-
natural causes outnumber those who die of natural causes [37,38]. They
are investigated in the MLDI system, which is the system that exists in
South Africa for the investigation of unnatural death [39]. The mandate
for identifying individuals in the South African MLDI system lies with
the South African Police Service (SAPS), as directed by the judiciary,
assisted by the Forensic Pathology Service (FPS) of the relevant pro-
vincial health department. However, despite scientific attempts at
identification, communication and feedback from local police to key
role-players is poor [11,38].

Of South Africa’s nine provinces, Gauteng and the Western Cape
have among the highest burden of cases, and only the Western Cape
currently has a digitized records system. There is a critical shortage of
qualified forensic pathologists in South Africa to conduct MLDIs into the
70 000 unnatural deaths per annum [14]. About 10 % of cases at the
forensic pathology laboratories in South Africa are unidentified [3,38,
40-42]. Briefly, the high rates of unidentified cases are due to complex
interconnections of socio-economic and socio-political factors in South
Africa as a whole and within the Department of Health and social justice
system [3,11-14,40-44]. Significant obstacles exist in the existing
partnerships, protocols and access to expertise that may improve service
delivery for forensic identification.

The Western Cape Cold Case Consortium (W4C) is a transdisciplinary
team of expert research-practitioners based in academic institutions in
Western Cape, South Africa who collaborate with the forensic patholo-
gists in the Western Cape Government Department of Health and
Wellness, FPS, on the application of scientific and visual analytic tech-
niques in MLDI of the unidentified deceased at Salt River Mortuary (now
Observatory Forensic Pathology Institute).

2. Protocol
2.1. Ethical framework

Through the development of this protocol the ethical approach
required assessment of the risks and benefits for the research, consid-
eration for the decedents, researchers, institutions (pathology, police,
tertiary institute), evidentiary standards for active police investigations,
including information pertaining to the case (case details) inclusive of
generated data and how these will be managed and disseminated to
foster identification. Therefore, a robust ethical procedure, inclusive of
legal agreements and permissions is required.

It is acknowledged that deceased individuals cannot provide consent
for these forensic analyses. Their families cannot consent since the
deceased (and their families) are unknown. Therefore, participation is
not autonomous. Identification of the deceased, the primary aim of this
research approach, outweighs the absence of consent. We believe that
people would prefer to be identified and reunited with family than be
buried as an unknown decedent with other unknown bodies in
communal graves. A risk assessment estimates minimal risk and no
physical harm, and it is deemed that this project is ethically justified as
the benefits of potential identification outweigh the risks for the indi-
vidual and living relatives/families.

Notwithstanding the ethical considerations in MLDI, in the South
African context there are several laws that provide for the scientific
process of identification to be pursued by the state-mandated MLDI
teams, and which do not require family member consent.

Criminal investigations and the requirement to uphold evidentiary
standards in MLDI do, however, bring additional risks to the decedent,
pathologists, researchers, the investigation and ultimately the dispen-
sation of justice. Not all MLDI are homicide or criminal, but the standard
of practice for the protocol needs to meet the highest level of evidentiary
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Fig. 1. An overview schematic of the protocol illustrating that the entire process exists within an ethical framework.

procedure to ensure it is robust for all potential cases. In some circum-
stances, being involved in the investigation and generating data to
facilitate justice can put these persons at risk, and maintaining the an-
onymity of academic researchers is therefore important. All researchers
also bring risk to the investigation as there is sharing and access to
investigative and case information. Therefore, to protect all individuals
involved and maintain evidentiary standards the following are
suggested.

e To prevent information sharing beyond the investigative team, non-
disclosure agreements should be implemented between the re-
searchers and the relevant service entities leading the MLDI.

To formalize processes of data protection, management and sharing,
a memorandum of understanding and/or research collaboration
agreement as well as a materials transfer agreement between the
researchers and/or institutions involved should be signed and
implemented.

Detailed procedures for data management, sharing and dissemina-
tion are required. One of the concerns with a transdisciplinary
integrative approach is that the data generated and outcomes from
different disciplines are informed, and in some cases are reliant, on
data generated by other team members. To this end, the team will
need to create a data management plan, which includes a statement
of the type of data and whether it is original or existing, data sharing,
data storage and long-term curation. In brief, the cases should be
coded using a unique identification number (i.e. alphanumeric cod-
ing system rather than actual case numbers). Raw data generated by
each researcher should be retained by that researcher on their
password-protected laptop and backed up regularly to a secure on-
line drive. These data should also be shared for curation and long-
term storage with the principal investigator, pathologist, and po-
lice investigator as per the relevant local legislation procedure. Data
sharing among investigators should be done according to a memo-
randum of agreement and certain forensic data will need to be in-
tegrated to inform the forensic facial depiction. Access to data will be
restricted to the listed investigators using a password protected cloud
storage system. Public awareness and dissemination of the results to
the public to facilitate identification is discussed later.

2.2. Transdisciplinary analyses

The transdisciplinary approach presented in Fig. 2 includes the MLDI
forensic pathology postmortem record review inclusive of forensic

Facial depiction
3
Data
dissemination
L

Forensic
identification

Fig. 2. The transdisciplinary approach presented including the MLDI forensic
pathology postmortem record review inclusive of forensic contextual and case
data information (such as unique identifiers and personal belongings), radio-
graphic analyses, osteobiography anthropological assessment, conventional and
advanced DNA analyses and stable isotope analyses. These data are compiled
into an integrated final report and used for the creation of a facial recon-
struction and final depiction.

contextual and case data information (such as unique identifiers and
personal belongings), radiographic analyses, osteobiography anthropo-
logical assessment, conventional and advanced DNA analyses and stable
isotope analyses. These data are compiled into an integrated final report
and used for the creation of a facial reconstruction and final depiction.

2.2.1. MLDI — forensic pathology

Postmortem examination of MLDI cases in South Africa follows a
standardized and structured format, which is based on international best
practices, and is legislated for various Acts and Regulations [45]. The
mandate for identification of decedents lies with the SAPS, who are
closely assisted by the FPS as all the processes undertaken for identifi-
cation of decedents occur in the FPS medicolegal mortuaries facilitated
and implemented by mortuary staff. Most of the FPS in South Africa do
not have the capability to perform all the ancillary investigations that
some cases will require. These are thus contracted out to various other
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agencies, including those in the W4C project. The forensic pathologist
and the FPS are the agency who confirm identity for SAPS, and thus, at
whose discretion any other services are used.

Location of body discovery, circumstances at death and autopsy re-
ports are reviewed. The post-mortem records are consulted for any
additional identification information such as clinical history and sec-
ondary identifiers. Photographs of the individual at the scene of dis-
covery as well as at autopsy will be consulted. Secondary identifiers can
be found from hair texture/color, tattoos, scars, piercings, antemortem
trauma and pathologies, as identified in the postmortem report. Also,
information from personal belongings such as hair extensions, clothing,
spectacles, and jewelry can assist with identification.

2.2.2. Radiographic analyses

To diagnose ante- and peri-mortem trauma, pathology, and signs of
physiological stress radiographic analyses in the form of Lodox® and CT
can be valuable. Additionally, the CT can be used to create a digital 3D
cranial model for the creation of digital facial reconstructions.

2.2.2.1. Lodox statscan X-ray scanning. Low dose X-ray scanning should
be carried out to identify pathology, trauma and physiological stress
markers that can be useful in reconstructing identity. All data collection
on the Lodox system will be carried out with a person who is trained to
use the device [46]. Two sets of images of each individual will be ac-
quired; one set imaged with a calibration tool, the other without the
calibration tool. The individuals should be imaged in the anteroposterior
and lateral views, stored in the DICOM format allowing for easy digital
transfer.

2.2.2.2. Quantitative Computed Tomography scanning. Computed to-
mography (CT) uses high energy X-ray beams to provide a means to
image a body in three dimensions (3D). The CT imaging of the remains
will be done using a Computed Tomography Scanner. Data collection on
the CT will be carried out by a trained radiologist with the ‘bone win-
dow’ setting (60 kW, 140 kVp, 30 mA) to maximize radiation dose at a
slice thickness of 2.0 mm, increment of 1.0 mm, and between-slice
spacing of 0.10 mm. High resolution CT images will be acquired. Store
these images in DICOM format to allow for easy digital transfer and
secure storage.

Image post-processing entails segmentation that is required to create
3D mesh models directly from the CT data, following standard protocols.
Segmented images should be exported as standard tessellation language
(.stl) files for manual landmarking and processing. Landmarked 3D
images can be exported for interactive fitting by non-rigid registration as
Java-script object notation (.json) for dense correspondence.

2.2.3. Osteobiography

Osteobiography is achieved through examination of skeletonized
remains to reconstruct an individual and their life history, and is argu-
ably the foundation of human identification, and in some cases, re-
humanization of a person [47,48]. The skeletal elements of the dece-
dent should be assessed to estimate a ‘biological profile’ incorporating
sex, age-at-death, population affinity and living height. Also, the
assessment should include information on how they lived and died (e.g.
activity markers, evidence of disease, pathology and trauma). Not all
members of society have an equal chance of living with poor health or
dying prematurely or violently; some are structurally vulnerable.
Structural vulnerability is a concept referring to experiences of people
who experience social marginalization (e.g. class, gender, race), and
thus, suffer because of structures like discrimination, oppression, and
socio-economic status. These people carry increased vulnerability and
have disproportionately poor health, which may be evident in the
medico-legal death context [32,49-52]. Thus, the osteobiography must
go beyond demographics to include biomarkers of inequity and be
applied within a structural vulnerability framework. This is when data
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on skeletally/dentally embodied experiences of inequity are con-
textualised with information from the scene, personal belongings, and
circumstances of death to understand patterns of ill health and mortality
as resulting from social/structural causes [49-52].

Osteobiographic data are obtained using non-invasive, non-
destructive morphometric assessment methods, well established in the
field of biological anthropology, to estimate sex, age, population affinity
and living height [53-69]. Where available and relevant additional
population specific methodology may be utilized, considering the need
for Daubert’s standard for inclusion wherein all methods must be peer
reviewed and generally accepted [70]. Palaeopathology is utilized as a
tool to investigate how people interacted with others and their envi-
ronment, and how they adapted to it [71]. This feature of bone is what
allows biological anthropologists to make paleopathological conclusions
about the livelihood of a past person, as bone is indicative of the envi-
ronmental stress, labor load and fitness of an individual. Any abnor-
malities should be identified, researched and studied [72-77].

The remains of each person (all available elements) should be visu-
ally assessed using non-invasive, non-destructive morphometric assess-
ment methods, which are well established in the field of biological
anthropology. A preservation assessment (weathering, fragmentation
and taphonomy) should be recorded. To improve visual inspection, a
magnifying lamp (3 diopter with 1.75x magnification) and measure-
ments may be required using specialized osteometric equipment, i.e.
Vernier calipers and osteometric boards. To document and record
findings, photographs should be obtained and where relevant, data
recorded in relevant repositories and registries.

2.2.4. Conventional and advanced DNA analyses

DNA will be extracted from biological samples from each individual
using standard operating procedures that are based on published
research and international best practice [78-80]. The sample used for
DNA extraction will vary depending on availability of skeletal elements,
but will aim for nail clippings, metacarpals, metatarsals, phalanges and
teeth [80]. If these are not available, then rib endings, vertebrae, petrous
bone or other samples will be targeted as per guidelines from the In-
ternational Commission of Missing Persons [80,81].

DNA will be analysed using the ForenSeq DNA Signature Prep kit on
the MiSeq FGx system, which has been internally validated at the Uni-
versity of Cape Town. However, alternative next generation sequencing
based kits that have capacity to generate estimate phenotype data and
are validated for forensic human identification applications could also
be used. Using the resultant data, the biological sex of the donor can be
determined, and an estimation made regarding hair color, eye color and
biogeographical ancestry. Phenotype predictions based on these DNA
variants are well established and have been validated across multiple
studies [82,83]. Additionally, an objective melanin index may be
determined based on candidate variants relevant to the local population
(e.g. 151426654 and rs16891982 in admixed populations)®* This
phenotype information should inform the facial depiction process,
which allows for reliable color to be introduced to the image (as opposed
to producing a greyscale image).

2.2.5. Stable isotope analyses

Measurements of isotope ratios in body tissues can yield information
on an individual’s diet and geographical origins. There are naturally
occurring variations in ’ny lH, 13C/12C, 15N/14N, 189,/ 160, 345/323 and
875r/8%sr in different parts of the biosphere. These are reflected in
consumer tissues, which are synthesized from ingested food and water.
Such approaches are widely used in ecology and archaeology, amongst
other disciplines, to assess resource use, migration and mobility. These
isotope pairs can readily be measured in forensic contexts, even if only
skeletonized remains are available [84]. Furthermore, multiple analyses
of sequentially forming tissue (e.g. teeth, hair) can yield time series
information that records changes in diet or place of residence during the
period of tissue formation.
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Isotope ratios of the light elements (H, C, N, O, S) are shaped by their
respective biogeochemical cycles. Slightly more energy is required to
make and break chemical bonds involving the heavier compared with
the lighter isotope, leading to progressive shifts in the proportions of the
two. 2H/'H and '80/'%0 in humans depend mainly on drinking water,
with some contribution from food and inspired oxygen. Global
patterning in 2H/*H and '80/%%0 in precipitation and groundwater are
relatively well-understood and predictable (waterisotopes.org [85]), so
these ratios are powerful tools for tracing long-distance movement.57-88
13¢/12¢, 15N /1N and 3*S/32S in consumers depend on the types of food
consumed, with (for example) strong differences between maize-based
and wheat- or rice-based diets, since maize photosynthesises using the
C4 pathway whereas wheat and rice use the C3 pathway. In most envi-
ronments, %7Sr/%6Sr depends on the local geology, with ancient rocks
and those with high levels of 8’Rb (which decays to 87Sr) leading to
elevated 87Sr/%°Sr. For all these isotope pairs, ratios in the food are
passed on to consumer tissues, with slight additional shifts (“fraction-
ation”) due to metabolic processes [86].

Stable isotope analyses of forensic tissue samples can provide in-
formation as to whether the individual is local or non-local. It is not
possible to use this approach to determine precise origins, but it is
possible to rule out areas that people did not come from, and in many
cases to assess likely region/s of origin and some features of their diets.
Values in teeth reflect early life [87], while those in bone provide
longer-term averages, due to bone resorption and remodeling in life.
Substantial within-individual differences are likely to signal movement
across climatic or environmental boundaries [88]. Choice of tissue for
analysis will depend on the questions to be answered, and on the skeletal
element/s and other tissues available [89]. Laboratory protocols are
now well-established [84-88,90-93].

2.2.6. Data integration - facial depiction and reconstruction

Wilkinson [16,17] and Smith and Wilkinson [94] describe current
international best-practice in depicting the deceased for forensic iden-
tification, including craniofacial analysis standards [95]. Sensitivity to
the socio-cultural context where the depiction will circulate is impera-
tive [16,96]. Post-mortem depiction refers to the process of creating a
plausible representation of a living person using a post-mortem photo-
graph as primary reference, instead of the cranium. Craniofacial analysis
and reconstruction refer to the detailed analysis of a human cranium to
produce the most plausible in-life appearance of an individual. Both are
recognized methods of assisting with forensic identification of uniden-
tified persons, to elicit familiar-face recall via public appeals for infor-
mation on unresolved cases, and which also serves to rehumanize
anonymous victims [17,97-100].

2.2.6.1. Postmortem depiction. Post-mortem depiction (also referred to
as ‘image sanitization’ or ‘clarification’) refers to the production of an
acceptable image of a deceased individual’s most likely living appear-
ance using a postmortem facial photograph as a reference for a drawing
(sketch), or ideally, via digital image editing in a suitable graphic soft-
ware program such as Adobe Photoshop [17,99,101].

If a suitable post-mortem photograph of the individual exists, this is a
significantly more efficient and reliable method of generating a facial
image for public circulation, as facial photography preserves superficial
facial information that cannot be inferred from the skull alone. ‘Suitable’
means sufficient soft tissue remains to reasonably suggest living
appearance, and that the photograph has been taken under appropriate
conditions (even lighting, no lens or perspectival distortion, in focus).
Corruption of the facial appearance due to trauma, decomposition,
burning must be within certain limits, which the facial imaging practi-
tioner must determine, for this method to be considered. With all sup-
porting data, an experienced practitioner can complete a post-mortem
depiction within 1-2 days on average [96].
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2.2.6.2. Craniofacial analyses and reconstruction. An entirely digital and
non-destructive workflow is possible and can be followed, by importing
stereolithography (.stl) or object (.obj) files into Geomagic Freeform
Plus (v.2019.1.69) with Phantom Touch X haptic device, processed from
either CT data or 3D surface scan with the cranium and mandible
scanned separately.

The virtual cranium and mandible need to be rearticulated to repli-
cate occlusion with a relaxed jaw (upper and lower teeth slightly
parted), then positioned in the Frankfurt horizontal plane prior to
commencing with feature assessment and reconstruction. Following the
Manchester method updated for virtual sculpture [102], virtual clay
facial muscles from a pre-existing custom-built database can be placed
and deformed according to individual cranial features. Facial features
and fat should then be modelled using evaluated methods and finally a
skin layer added, reflecting the estimated age and likely body mass of
each individual, as well as adjusted to indicate any antemortem facial
trauma, such as healed scars. Skin opacity is adjusted throughout the
process to evaluate the accuracy and consistency of feature prediction
methods.

Once the craniofacial shape reconstruction is complete, screenshots
of the 3D model should be captured in various views and saved for visual
reference and reporting purposes. The frontal view then imported into
Adobe Photoshop CC, where appropriate facial textures and other
relevant details (e.g. clothing, jewellery, hairstyles, tattoos, scars) can be
added from a photographic database and edited accordingly using
various techniques including digital drawing, layers, and layer masks.
The result is a 2.5D depiction. A single reconstruction will take
approximately two weeks.

Precise information about body mass, hair length or style, dis-
tinguishing marks, skin texture and color information are not available
from the cranium; these details can also change during a person’s life. In
facial reconstruction, this information is interpreted using the best
available associated information and is particularly relevant in the final
presentation of facial appearance. For this reason, the forensic imaging
specialist must receive a complete set of reports and visual documen-
tation from both the scene and medicolegal examination, rather than
having to request data piecemeal. This will enhance the richness of
detail in depicting facial appearance, any relevant or unique personal
effects, or characteristic marks, scars or tattoos, as well as the narrative
accompanying the depiction.

3. Outcomes and dissemination of results

Within the context of a multifactorial methods approach, forensic
facial depiction should be understood as performing an important
function of science communication for social justice. It is a critical me-
dium of integration for the data generated from the preceding scientific
analyses (osteobiographical, DNA, post-mortem, and radiological find-
ings), as well as any contextual information from the scene of recovery.
The resulting visual depiction is crucial to an impactful public appeals
campaign, which is, after all, the only reason for commissioning a facial
depiction in a forensic context.

Presentation of the results should take place at a meeting of all
stakeholders, including the research team members, the forensic pa-
thologists and the investigating officers (police) who were assigned to
each case, and managerial representatives from the relevant MLDI ser-
vice providers. The research team should present and explain the
research findings and the limitations thereof. The investigating officers
will be able to disclose any considerations regarding the distribution of
the facial depictions, e.g. areas last seen alive, possibility of compro-
mising an ongoing investigation. If it is deemed that the distribution of
the research outputs (i.e. facial depiction, corresponding biological data
and case information) would be of benefit to the investigation, then it
will be disseminated on public platforms by the mandated statutory
bodies for identifying decedents in MLDI.

This will ensure maximum public engagement and that any resulting
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leads are properly directed. In addition to the facial image, the forensic
imaging practitioner should supply clear instructions to the relevant
authority on how images should be used in the media, including any
restrictions regarding adjusting images. Any manipulation or adjust-
ment to the facial images as supplied by investigative officials or the
media, without consulting the imaging practitioner, is akin to tampering
with analysis, as the images represent a visual expert statement, and is
serious. As such, close communication between the investigating au-
thority and the forensic artist, especially if the artist is external to the
responsible authority, must be established prior to the images being
circulated, and the artist should supply the image, including any
accompanying information (date, location, logos), precisely as it will be
circulated.

The entity leading the MLDI should be responsible for engaging with
the public, who may recognize the faces using their existing infra-
structure and processes. Should the forensic authorities obtain an
investigative lead, then identification can be confirmed using standard
methods such as routine kinship DNA testing or provision of ante-
mortem data that matches the unidentified person.

3.1. Protocol summary

This approach is considered a final opportunity to generate investi-
gative leads for unknown deceased persons where traditional primary
(scientific) methods of identification have either failed or were un-
available. It can enable improved methodology and innovation to
address an overall need and humanitarian crisis of unidentified persons
in the medicolegal context. This approach is a commitment to a praca-
demic exchange [103] between public sector service providers, re-
searchers, educators, industry and citizen allies. Fostering more open
lines of communication between diverse stakeholders (i.e. pracademic
exchange) including the families of the missing and unidentified
deceased, and greater public awareness and access to information for
those affected by such cases.

Application of this protocol in different parts of the world may
require some adaptations and amendments in accordance with legal or
legislative requirements and jurisdictions or individual case re-
quirements. However, the template fosters and enables a trans-
disciplinary research approach using academic based researchers to
improve forensic identification for decomposed MLDIs.

These improvements may include the standardized capturing of
basic data on admission into mortuaries, standardized and integrated
scientific analyses, improved lines of communication established be-
tween various stakeholders, and the development of new collaborations.
To avoid untapped potential for the use of forensic sciences in MLDIs, to
ensure consistent implementation and improvement of case outcomes in
parallel legislation and policies for using the various forensic science
disciplines should be reviewed/developed. Facilitating an increase in
the identification rate for the victims of unnatural death not only ensures
the preservation of these peoples’ dignity and memory, but it stands to
promote case resolution, especially in criminal matters.
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