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Background: 
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INTRODUCTION 
 

In Forensic Sciences the process of Deceased Victim 
Identification involves a range of forensic science techniques 
to make a positive identification of the deceased victims. Some 
of these are Fingerprints, Odontology, DNA profiling (Forrest 
2010). Although DNA matching is a revolutionary and 
accurate method of connecting an identity to human remains, 
the configuration of an individual's teeth is still the most 
common and cost effective method of identification. Any 
forensic expert will first look at accessing dental records and 
matching them before exploring other avenues. Digital dental 
radiography is becoming very popular and this permits images 
of xraysto be stored in computers. This is allowing authorities 
to develop a database, similar to the type used 
that may be extremely valuable in the future. 
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ABSTRACT 

Background: Forensic Odontology is a vital component of forensic science and one branch involves 
the application of dental science to the identification of unknown human remains. The aim of this 
study was to investigate whether endodontic obturation radiographs have a
identification. Methods: Thirty periapical radiographs of patients having endodontic treatment of 
mandibular left first molars with three canals were selected randomly from the data bank of the digital 

ray system. The post-operative radiographs were considered as an ante
radiographs from the thirty were reprinted, labelled from (A-J) and considered as a post
“Set 2”. This post-mortem group of 10 radiographs “Set 2” would be compared with th
group of 30 radiographs comprising “Set 1”. These two sets of radiographs would be examined by 80 
dentally trained personnel. The thirty radiographs comprising “Set 1” and the 10 radiographs 
comprising “Set 2” were provided to each of the examiners who were asked to match the individual 

mortem radiographs (“Set 2”) with the ante-mortem radiographs (“Set1”). 
demonstrated that 73 examiners achieved a success rate of 100%. 
radiographs are accurate duplicates of endodontic obturated radiographs then the unique shape of 
obturation can be used for forensic identification. 
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In Forensic Sciences the process of Deceased Victim 
Identification involves a range of forensic science techniques 
to make a positive identification of the deceased victims. Some 
of these are Fingerprints, Odontology, DNA profiling (Forrest 

DNA matching is a revolutionary and 
accurate method of connecting an identity to human remains, 
the configuration of an individual's teeth is still the most 
common and cost effective method of identification. Any 

ng dental records and 
matching them before exploring other avenues. Digital dental 
radiography is becoming very popular and this permits images 
of xraysto be stored in computers. This is allowing authorities 
to develop a database, similar to the type used for fingerprints 
that may be extremely valuable in the future.  

 
 
Dental Comparison is one of the main method used for the 
identification of large number of victims in cases of mass 
disaster. Forensic dentistry plays a basic role in the 
identification of individuals who cannot be identified by 
routine methods (Pretty 2001). Forensic dental identification 
depends mainly on the recognition of common consistent 
features by comparison of ante
dental records with no incompatible differenc
between the two sets of records (
radiographic images captured from a patient can be duplicated 
precisely in the future and the process of duplication is non
operator specific. With this background radiographic imag
became an extremely significant role in the comparison 
process in personal forensic identification. The vital role of 
Forensic Odontology in identification is based on the unique 
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Forensic Odontology is a vital component of forensic science and one branch involves 
the application of dental science to the identification of unknown human remains. The aim of this 
study was to investigate whether endodontic obturation radiographs have a potential aid for forensic 

Thirty periapical radiographs of patients having endodontic treatment of 
mandibular left first molars with three canals were selected randomly from the data bank of the digital 

erative radiographs were considered as an ante-mortem data “Set 1”. Ten 
J) and considered as a post-mortem data 

mortem group of 10 radiographs “Set 2” would be compared with the ante-mortem 
group of 30 radiographs comprising “Set 1”. These two sets of radiographs would be examined by 80 
dentally trained personnel. The thirty radiographs comprising “Set 1” and the 10 radiographs 

miners who were asked to match the individual 
mortem radiographs (“Set1”). Results: The result 

demonstrated that 73 examiners achieved a success rate of 100%. Conclusion: If post-mortem 
te duplicates of endodontic obturated radiographs then the unique shape of 
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Dental Comparison is one of the main method used for the 
number of victims in cases of mass 

disaster. Forensic dentistry plays a basic role in the 
individuals who cannot be identified by 

routine methods (Pretty 2001). Forensic dental identification 
depends mainly on the recognition of common consistent 
features by comparison of ante-mortem and post-mortem 
dental records with no incompatible differences demonstrated 
between the two sets of records (Keiser-Nielsen 1980). The 
radiographic images captured from a patient can be duplicated 
precisely in the future and the process of duplication is non-
operator specific. With this background radiographic imaging 
became an extremely significant role in the comparison 
process in personal forensic identification. The vital role of 

Odontology in identification is based on the unique 
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characteristics and arrangements of the teeth of different 
individuals (Krishan 2015).Dental radiology has played a key 
role in the identification of victims in many cases. The 
identification of 73% of the 35 burned victims in Hotel Hafnia, 
Denmark was achieved by eight dental surgeons forming part 
of the identification team (Khalid2016). The identification of 
American victims of Operation Desert Storm was largely 
dependent on forensic dental radiology. 244 out of the 251 
victims were identifiedbased on the availability of dental 
records (Kessler 1993). Dental records were most likely the 
primary source of identification after the 9/11 attacks in New 
York in 2001. If families had provided dental records and other 
personal information, it would have made it much simpler for 
investigators to narrow down whom they may belong to (Ritter 
2007). Post-operative endodontic radiographs provide a rich 
source of information that may be a unique identifying feature 
for a particular tooth and individual. This is because of the rare 
frequency of variation between the radiographic appearance of 
an endodontic filling compared to that of an intra- coronal 
restoration (Khalid 2016). The aim of this study was to 
investigate whether endodontic obturation radiographs have a 
potential aid for forensic identification. 
 

MATERIALS AND METHODS 
 
This was a cross-sectional hospital-based study conducted in 
the dental hospital of the Vishnu dental college, in 
Bhimavaram. This research was approved by the Research and 
Ethics Committee, Vishnu dental college, Bhimavaram. Thirty 
periapical radiographs of patients having endodontic treatment 
of mandibular left first molars with three canals were selected 
randomly from the data bank of the digital Xraysystem of 
Department of Conservative Dentistry and Endodontics of 
Vishnu Dental College, Bhimavaram. The post-operative 
radiographs were printed, the crown area was cut from the 
radiographs, labelled from (1 – 30) and considered as an ante-
mortem data “Set 1” (Figure 1). Ten radiographs from the 
thirty were reprinted, labelled from (A-J) and considered as a 
post-mortem data “Set 2” (Figure 2). This post-mortem group 
of 10 radiographs “Set 2” was compared with the ante-mortem 
group of 30 radiographs comprising “Set 1”. The examiners 
who were blinded to the study included 40 specialist and 40 
general dentist from Vishnu dental college. Their success rates 
of comparing and matching the radiographic images was 
recorded. 
 

RESULTS 
 
73 examiners achieved a success rate of 100%, 3 examiners 
achieved a success rate of 90% ( 1 mismatch), 2 examiners 
achieved a success rate of 80% (2 mismatch) and 2 examiners 
achieved a success rate of 70% (3 mismatch) (Bar chart). 
According to Kolmogorov-Smirnov and Shapiro-Wilk , data is 
not in normal distribution. So, non parametric test were 
considered for Statistical Analysis. Mannwhitney test was 
performed using SPSS software version 22 and there is 
significant difference between two groups (Table 1). P value is 
0.006. 
 

DISCUSSION 
 
It is common practice that, during forensic comparison 
between radiographic images, the similarities of the features 
that are common in both images are compared.  

In the seaquake in South-East Asia in December 2004, more 
than 92% of the non-Thai victims have been identified. About 
80% of the non-Thai victims were identified by dental 
information. This high success rate of dental identification in 
Thailand was a matter of surprise for many forensic experts 
(Schuller-Götzburg 2007). The relatively recent trend for 
aesthetic dentistry has resulted in the introduction of tooth-
coloured composite materials to replace amalgam. This has 
opened up a new area of research regarding the radiographic 
assessment of composite materials for purposes of 
identification. Nonetheless if it can be demonstrated that both 
the ante and post-mortem radiographs of a single composite 
restoration in the same tooth show the same morphology, this 
uniqueness can be used for purposes of identification (Zondag 
2009; Hemasathya 2013). Bonavilla et al conducted a study to 
evaluate which endodontic obturation materials were capable 
of withstanding high temperatures such as those to which an 
incinerated victim would have been exposed. This information 
was used to compile a database regarding the use of root canal 
filling materials as an aid in forensic identification (Bonavilla 
2008). Savio C. et al carried out a study to evaluate the 
radiographic appearance of unrestored teeth, restored teeth and 
endodontic ally treated teeth after exposure to different ranges 
of high temperatures. The outcome showed significant 
retention of radiographic appearance and features of 
endodontic treatment were recognizable up until 1100 C (Savio 
2006). 
 
Many other studies have also highlighted the importance of 
radiography in human identification, for example, comparison 
of obturated single root canals, comparison of trabecular bone 
patterns, comparison of the morphology of the frontal sinus 
and comparison of the bones of the maxilla (Eastman 1982; 
Harris 1987). This study demonstrated that 73 out of the 80 
dentally trained examiners were able to match the 10 
radiographic images of obturated multi-rooted canals from 
“Set 1”and “Set 2” of the same tooth. This group of 73 
represented 91 % of the total sample size of examiners who 
participated in the study. This indicates that characteristics of 
the radiographic images of similar multi rooted teeth can be 
discriminated using unique obturation morphology and can be 
used as a tool for purpose of identification. Based on the 
category of the observers, the percentage of maximum 
identification among Specialists was the highest (100 %), 
followed by General Dentist (82%). This shows that there is 
statistical significance difference between Specialist and 
General Dentist. This might be due to more knowledge, skill 
and experience of specialist than general dentist in 
intrepretation of radiographs. In real life , if examiner feels that 
the post mortem obturation radiographs has some close 
resemblance with the ante mortem radiograph, then he must 
take multiple radiographs in different positions, so as to 
compare the ante mortem radiographs stored in the data bank 
of digital x ray system with post mortem radiographs. So, 
every clinician must develop a habit of storing data of 
radiographic images which can be used for future needs for 
forensic identification if necessity comes. The results of this 
study demonstrate that the morphology of an obturated multi 
rooted teeth is easily identifiable by comparison of ante and 
post-mortem radiographs which is in accordance with the 
previous study of obturated single rooted tooth for forensic 
identification by cam paring ante and post-mortem 
radiographs. Obturation of multi-rooted teeth using gutta-
percha creates a unique pattern that can be easily recognised 
using radiographs.  
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Figure 1. SET 1; Radiographs represent ante-mortem labelled from (1-30) 
 

 
 

Figure 2. SET 2; Radiographs represent post-mortem labelled from (A-J) 
 

Table 1. Showing significant difference between two groups 
 

 
                           P Value IS 0.06 
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Bar chart showing comparison between General Dentist and 
Specialist 

 
This study also suggests that it is highly unlikely for two 
obturated multi-rooted teeth to have exactly the same 
radiographic appearance. 
 
Conclusion 
 
The radiographic images of the obturated canals of multi-
rooted teeth in this study were shown to have highly specific 
morphological features that could act as a potential aid for 
purposes of identification. Every clinician must develop a habit 
of storing data of radiographic images which can be used for 
future needs for forensic identification if necessity comes. The 
potential feature of the unique morphology of the obturated 
canal of a multi-rooted tooth could be used for evidence-based 
decision making in Forensic Dentistry. 
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