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 Abstract: In this paper, the authors are presenting a case of forensic identification of a corpse found in advanced 
decay, which represents an example of good practice in the field of forensic identification. The paper illustrates images that are 
original from researches carried out by the authors. The authors are also presenting a literature review of the postmortem CT 
examination technique.
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INTRODUCTION

 Identification, by definition, is a comparative 
study [1,2], meaning that any mortality data established 
from the examination of the dead body has to be 
compared with ante-mortem data of the deceased 
person. Forensic identification deals with violent and 
non-violent deaths, obscure deaths, deaths of unknown 
cause, deaths in institutions, deaths that happened 
during surgery or anesthesia and deaths occurred when 
no medical assistance has been provided.
 In terms of providing accuracy in identification, 
there are three types of comparative forensic methods 
that should be briefly mentioned here: the scientific 
identification methods, the non-scientific methods 
and the facts that correspond to the decedent and the 
missing person.

 Scientific identification methods
 The scientific identification methods 
(traditional and new) can be defined as a systematic 
comparison procedure between known data of a 
missing individual (ante-mortem data) and established 
data from an unknown body (post-mortem data). 

The traditional scientific identification methods are 
dental identification that specially focuses on the 
anatomical, morphological and structural features of 
the dental-alveolar component, fingerprints analysis, 
nuclear DNA, forensic radiology (X-rays) and forensic 
anthropology (skeleton remains). Research in the field 
of forensic medicine is quickly developing new and 
advanced methods; e.g. mitochondrial DNA test, high 
performance liquid chromatograph (HPLC)-mass 
spectrometry (MS), 3-D computer imaging, digital 
forensics, multi-detector CT scan [3,4].
 The conventional autopsy has always been the 
primary post-mortem method to examine a dead body 
in order to assess the cause of death, the time and type of 
lesions on the body internal and external. The autopsy, 
which is performed by the forensic pathologist, is a 
frequently used method to establish the identity of the 
deceased person [4-8].

 Non-scientific methods
 Facial reconstruction is a traditional and non-
scientific identification method used since the 19th 
century. It is an invaluable method in modern forensic 
anthropology especially for medico-legal reason when 
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no other method is possible for identifying skeletal 
remains of unknown deceased individuals [9, 10].
 There are different sculpturing techniques to 
reconstruct a face on the skull. All of them are based on 
the study of the thickness of the soft tissue of different 
anatomical sites of the skull as well as the jaw in different 
races and groups of races [11,12]. Facial reconstruction 
as a technique in general requires a fine balance between 
science and art. New actors are entering this field as e.g. 
high technology imaging workstations and biomedical 
software making it possible to produce spiral computed 
tomography and 3-dimensional reconstructions [13].

 Literature review
 The authors tried to present a literature review 
of the techniques of post-mortem imaging studies, 
more exactly the post-mortem computed tomography 
technique, which is a fast method that enables 
identification of the deceased person by providing 
accurate anatomical details including degenerative 
changes or surgical implants. The term “post-mortem 
computed tomography (PMCT)” was introduced in the 
early 1980’s by Krantzand Holtas [14], who used CT 
scanning to give more information related to the autopsy 
findings in diving fatalities. However, the CT scan 
only came to be used frequently in the mid ‘90’s when 
Reichs [15, 16] was the first to compare radiographic 
and CT images of the frontal sinuses. He also provided 
technical and methodological recommendations for 
standardization.
 The first study comparing whole-body CT 
scanning with the findings of conventional autopsy 
was conducted by Donchin et al. [17] In the total of 
127 pathologic findings, the authors showed that, 
while neither of the methods from above was superior, 
combining the methods could potentially improve the 
results of medico-legal investigations.
 On the other hand, in studies evaluating 
the potential of CT data to improve the methods for 
forensic facial reconstructions, Phillips and Smuts [18] 
discovered on 32 patients that soft tissue thickness 
measurements obtained by CT were more accurate 
than those obtained by other methods. Using a semi-
automatic method, Quatrehomme et al. [19] presented 
various advantages and pitfalls of using CT data for 3D 
facial reconstruction. Dirnhofer et al. [20,21] developed 
the “image-guided virtual autopsy” as a supporting tool 
for conventional autopsy techniques. From his point 
of view the “virtual-autopsy” is non-invasive and will 
lead to qualitative improvements in forensic pathologic 
investigation. Perhaps, in the future, this approach of 

routine screening of bodies prior to burial will include 
the assessment of morbidity and mortality in the 
general population.
 At present, at an international level, forensic 
imaging is routinely used in several medico-legal 
institutes and this has provided more opportunities 
for forensic anthropologists who use post-mortem 
MDCT. A multidisciplinary approach is crucial and it 
involves communication and data exchange between 
radiologists, forensic pathologists, anthropologists and 
radiographers.

CASE PRESENTATION

 We will present a case of a man found in 
advanced putrefaction in a storage tank in Oradea. 
There were traces of violence on his body. In this 
work, we will present only the forensic indentification 
methods that were used to establish the body’s identity.
The identification methods that were used are the 
following, in a chronological order:
 1. The autopsy brought the following elements: 
male, approximately 45-55 years old, height of 168-170 
cm, weight approximately 70-80 kg, possible period of 
death-at the beginning of August, dimension of the foot 
24 cm (size 39), one congenital kidney, old edentulous 
ridges. The dental chart is mentioned in Figure 1.
 The unbolded teeth are completely missing, 
only edentulous spaces are present.
 2. Facial reconstruction[22]:
 - Graphic reconstruction made by the chief 
of the Criminal Service of County of Bihor Police, the 
criminal sketch artist and criminologist (Fig. 2);
 - Sculptural portrait made of clay, by the expert 
criminologist from the National Forensics Institute 
within the General Inspectorate of the Romanian 
Police (Fig. 3).
 The portrait was sent to mass-media and 
because no data was found that could help the 
identification process of the victim, and then we 
decided to make a CT scan that could help us to 
identify the body. We highlighted some possible 
changes: degenerative and dystrophic modifications, 
tumors, anomalies, malformations, fractures.
 3. 3-D computer imaging
 We worked as a team with a radiology 
specialist who made a CT scan of the body and after 
the analysis of the axial images and the 3D and VR 
(Volume Rendering) reconstructions (Figs 4-5), he 
found the following: old fracture of the horizontal 
branch of the left mandible, pseudo-arthrosis and 
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osteosynthesis with plate and screws, anterior superior 
displacement of the choronoid process, probably due 
to the fracture of the left mandible, root residue of the 
right upper center incisor and upper left last 2 molars, 
and complete edentulous spaces.
 4. ”Oral autopsy”
 We also involved the oral surgeon who 
participated together with the team at the extraction 
of the osteosynthesis material. We extracted an 
osteosynthesis plate with five holes, cut at an end, 
malleable, made from titanium, module 2.0, made by 
Synthes-Stryker and four titanium screws, module 2.0, 
9 mm length also made by Synthes-Stryker (Fig. 8). 
From the analysis of the fracture, we found out that the 
margins were rounded (Figs 6, 7), which indicates that 
the age of the fracture is approximately 1-3 years.
 By analyzing the aspect of the fracture, the 
osteosynthesis material, the operating technique as 

well as the autopsy results, we established the following 
data: a male aged between 45-55 years, with a fracture 
of the left mandibular angle operated 1-3 years ago, 
and who has only the right congenital kidney.
 5. Medical data
 We continued by going through the medical 
files of hospitalized persons in the Maxillofacial Surgery 
Department, by following the data mentioned above. 
After analyzing the files, we identified a medical file of a 
patient who was hospitalized in this department in April 
2017 after a poly-trauma resulted from a tram accident 
(he was a pedestrian). The victim was a male aged 53 
at the moment of the hospitalization, coming from a 
rural area but without residence, and hospitalized with 
the diagnosis of left mandible fracture. A surgery was 
performed and the fracture was reduced. A plate was 
inserted, the fracture was immobilized and tooth 3.6. 
was extracted. The abdominal ultrasound that was made 

P<0.05 is considered as significant

Figure 1. Dental chart.

Figure 2. Graphic reconstruction. Figure 3. Sculptural portrait made of clay.
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at the beginning of the hospitalization detected only 
the right congenital kidney. These findings helped the 
police locate the family of the man who was involved in 
that tram accident and also his twin brother. After that, 

we took saliva sample from the twin brother to establish 
the genetic analysis.
 6. DNA identification
 Genetics analysis of the bone samples taken 
from the unknown body found in the storage tank in 
Oradea showed a unique genetic profile belonging to a 
man. His comparative DNA profile perfectly matched 
all data markers of the hospitalised person and he 
had a twin brother as a result of a monozygotic twin 
pregnancy (Table 1).
 7. Results of identification
 In positive identification, the ante-mortem 
and the post-mortem data match in sufficient detail 
to lead to the conclusion that they are from the same 
individual. In our case, a DNA match successfully 
confirmed the identity of the decedent. 

Figure 4. 3D facial reconstruction. Figure 5. 3D mandible reconstruction.

Figure 8. Titanium plate with five holes and four screws.

Figure 6. The osteosynthesis material. Figure 7. The osteosynthesis plate with five holes.
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DISCUSSION

 Forensic medicine is dealing with medical 
knowledge and methodologies for legal purposes [23]. 
Identification is a field of study in forensic medicine 
and it is a comparative study between ante-mortem 
and post-mortem data. Its core stone is the autopsy, 
which starts the identification process [24]. Virtopsy 
is an alternative to the conventional autopsy [25], 
using the modern imagistic techniques, consisting 
of the following tools: 3D photogrammetry-based 
optical surface scanning, postmortem CT. Forensic 
identification covers e.g. violent deaths, suspicious 
deaths and deaths of unknown cause. Forensic 
medicine has played a very important role in the 
process of the identification of victims in mass disasters, 
e.g. plane crashes and court cases where insurance 
and inheritance issues have to be settled. A forensic 
identification can be requested for different reasons: 
affectivity, monetary, marriage and burial reasons, for 
statistics and official records and for criminal purposes 
[26].
 In order to identify a dead body, the 
examiner needs to evaluate the state of the corpse 
and the circumstances in which death has occurred. 
Different scientific and non-scientific identification 
methods can be applied. Regardless of the choice of 
identification method, the results have to be positive, 
i.e. the ante-mortem and the post-mortem data match 
in sufficient detail to establish that they are from the 
same individual, or presumptive: the ante-mortem and 
the post-mortem data have consistent features but due 

to the quality of either the post-mortem remains or 
the ante-mortem evidence, it is impossible to establish 
positive identification.
 The most well-known traditional scientific 
methods [27], such as dental identification, 
fingerprints, nuclear DNA, radiographs and forensic 
anthropology, have been developed in order to meet the 
demand of accuracy and reliability in the identification 
process. The method of choice is mostly dependent 
on the status of the dead body, the type and manner 
of death and the financial resources of the forensic 
identification authorities. These methods are used 
separately, together or as confirmation methods to 
visual identification. Poor financial resources and lack 
of logistics make the scientific approach impossible.
 In conclusion, in positive identification, the 
ante-mortem and the post-mortem data must match 
in sufficient detail in order to reach the conclusion 
that they are from the same individual and there are 
no major discrepancies. Even though X-rays or CT in 
the autopsy room are considered a luxury for many 
forensic budgets, it should be baseline equipment 
for the forensic pathologist in order to collect post-
mortem data.
 The case presented by the authors is 
highlighting the need for an accurate identification 
of the deceased, not only for the ease of the family, 
but also for legal purposes in order to reach correct 
decisions of conviction. The authors of the homicide 
were found in short time after the identification of the 
corpse.
 The success of the identification could not have 

Figure 1. Light microscopic micrograph of testis in control group.

Sample CIN bone element Reference … (presumably 
brother)

Contact trace taken from wood 
material (white area)

Indicativ proba JN94-97 JO59 JO60

Lo
cu

s A
D

N

D8S1179 13,15 13,15 13, 15
D21S11 31.2, 31.2 31.2, 31.2 31.2, 31.2
D7S820 12, 12 12, 12 12, 12
CSF1PO 12, 13 12, 13 12, 13
D3S1358 15, 18 15, 18 15, 18

TH01 6, 8 6, 8 6, 8
D13S317 8, 12 8, 12 8, 12
D16S539 11, 12 11, 12 11, 12
D2S1338 23, 25 23, 25 23, 25
D19S433 15, 15 15, 15 15, 15

VWA 14, 15 14, 15 14, 15
TPOX 9, 11 9, 11 9, 11

D18S51 13, 17 13, 17 13, 17
D5S818 7, 12 7, 12 7, 12

FGA 19, 23 19, 23 19, 23
AMEL XY XY XY

Table 1. Genotypes obtained using Applied Biosystems kits
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been possible without the very good teamwork between 
the criminal prosecutor, the forensic pathologist and 
two specialists in radiology and dental alveolar surgery.
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