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ABSTRACT

Objectives: The purpose of this narrative review is
to discover radiographic images in panoramic and
periapical radiographs that are used as identifiers
and to compare the use of panoramic and periapical
radiographs in identification based on DVI.

Review: The databases used in this narrative review
are Google Scholar, PubMed, and Science Direct. A
total of 1258 search results appeared based on
keywords. The search results were selected by title
and abstract according to their relevance to the
review topic, then results are selected again based
on the inclusion and exclusion criteria. Total of 38
literatures were reviewed. This review shows
radiographic identifiers used in panoramic
radiographs are tooth restorations, crown, Root
Canal Treatment (RCT), dental bridge, dental

implants, maxillary sinus, rectilinear metal plate,
orthodontic brackets, tooth anomaly, and root
morphology. The radiographic identifiers used in
periapical radiograph are tooth restorations, PSA,
tooth anomaly, and root morphology. In this
review, 53.8% of the literatures used panoramic
radiograph for identification, whereas 46.2% used
periapical radiograph.

Conclusion: This review concluded that the most
used radiographic identifier in  panoramic
radiograph is tooth restoration (57,1%) whereas in
periapical radiograph is RCT (83,3%). Panoramic
radiography were used in 53,8% of the literatures in
this review, it was used more than periapical
radiography.
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INTRODUCTION

Identification process is an important part of
forensic investigation in order to discover the
identity of an unknown victim.! Identification of an
unknown body will allow the family of the deceased
to hold funeral appropriately and manage the
deceased’s legal affairs such as death certificate,
business agreement, and insurance.” In 1984 the
International Criminal Police Organization (Interpol)
developed a method to identify victims who could
not be identified. This identification method is
hereinafter referred to as Disaster Victim
Identification (DVI).> According to the Interpol DVI
guidelines, the primary identification methods in
DVI are friction analysis, dental analysis, and DNA
analysis.*

Dental analysis can be done with the aid of
dental radiographs since it’s an essential diagnostic
tool in dental practice.’ Dentists rely on radiographs
to understand more about patient’s oral condition
such as the presence of lesions, root abnormality,
dentition, and also as an aid for root canal
treatments.® Apart from being a diagnostic tool in
dental practice, radiographs are also considered a
dental record which contain a lot of valuable

information about the patient’s condition at the
time it was produced.’

Panoramic and periapical radiography are
commonly used in dental practice. Panoramic
radiograph can show maxillary and mandibular
teeth as well as the supporting bone structures in
one image. Periapical radiograph usually presents
two to four teeth from the crown to the apex.? This
study will review the use of both radiograph in DVI
based identification and what kinds of radiographic
image on panoramic and periapical radiographs
used as a source of identification. The aim of this
review is to compare the use of panoramic and
periapical radiographs in DVI process and obtain
information regarding which radiography between
the two is frequently used in DVI.

REVIEW
Literature search was performed on 3
databases, Google Scholar, PubMed, and

ScienceDirect. The search results were selected and
eliminated based on selection criteria. Inclusion
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criteria in this study was original article, case
reports, and books about forensic dentistry,
forensic radiology, and DVI, literatures published
between 2005-2020, and literatures written in
Indonesian or English. Exclusion criteria in this study
was duplicated literatures, review articles, original
article that does not include research method, and
literatures using other radiography techniques
other than panoramic and periapical. Based on the
selection criteria 36 literatures were collected and
reviewed.

DISCUSSION

IMPORTANCE OF RADIOGRAPH IN DVI PHASES

Postmortem (PM) dental radiographs
production is a mandatory step in the Postmortem
phase.* In the Postmortem phase, PM dental
radiographs are taken using various radiographic
techniques.” PM radiographs have a big role in this
phase because they can show dental and oral
conditions of the victim that cannot be detected
only by visual examination, such as root canal
treatment and periapical lesions™. In addition, PM
radiographs are very helpful in identifying victims
who do not have AM radiographs as well as victims
with minimal dental care, such as children.**?

In the Antemortem phase, radiographs must be
submitted to the DVI team if available. The doctor
in charge of the alleged victim’s medical record is
required to submit the dental record including the
existing radiograph.”* Few studies showed
significantly higher success rate of identification of
tsunami victims in Thailand who had AM dental
radiographs than those victims who did not have
AM dental radiographs. The success rate of
identifying tsunami victims with dental radiographs
is 80-96%.”" In a case of bushfires, 60% of the
victims were identified based on dental
information, 40% of which came from dental
radiographs.™®

Dental radiographs also play a role in the
Reconciliation phase, particularly in comparative
identification methods. As many as 72% of positive
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identifications in modern forensic science result
from comparative identification method that
compares AM and PM radiographs.'’ Identification
by the comparative method is highly dependent on
the availability of AM radiographs.’® Comparative
method is considered more efficient for
identification, therefore dental radiographs are
important in the Reconciliation phase.**

Radiographs have a major role in the
identification process, especially in phase |l
(Postmortem), Il (Antemortem), and IV

(Reconciliation). This shows the importance of
dental records and radiographs in DVI.
Identification based on radiographs can shorten the
time and also increase the reliability of
identification.”** Antemortem dental data such as
radiographs can provide more reliable information
than written records.”

RADIOGRAPHIC IMAGES IN PANORAMIC AS A
SOURCE OF IDENTIFICATION

Radiographs have been wused in the
identification of disaster victims, both mass and non
-mass disasters, since 1921.7 The most frequently
used dental radiographs for identification purposes
are panoramic, bitewing, and periapical.” Main
function of forensic odontology is to identify the
victim's body based on the individual characteristics
of the teeth. The individual characteristics in
qguestion can be in the form of anatomical
structures, pathological conditions, dental
anomalies, or the results of dental treatments
carried out during life.** %! Panoramic radiograph is
evidence of the presence of these individual
characteristics. There are 13 out of 36 literatures
that mention the types of radiographs and dental
features that are used as sources of identification.
The radiographic features on  panoramic
radiographs that can be used as DVI standard
identification are presented in Table 1.

Based on Table 1, identification can be known
based on the restorative dental care received by
the patient during his life such as jacket crowns,
dental restorations, root canal treatment, fixed
dentures, and dental implants.26'27'28’13’10

Table 1. Radiographic images in panoramic radiograph which are used as identification sources

SOURCE OF IDENTIFICATION

REFERENCES

DENTAL TREATMENTS
Crown jackets
Tooth restorations

Bux et al. (2006), Conceigdo et al. (2018), Silva et al. (2017)
Bux et al. (2006), Silva et al. (2012), Silva et al. (2017), Con-

ceicdo et al. (2018)

Root Canal Treatments
Dental bridge
Dental Implant

Rectilinear metal plate

Orthodontic brackets

Bux et al. (2006), Silva et al. (2017), Conceigdo et al. (2018)
Bux et al. (2006), Conceigdo et al. (2018)
Conceigdo et al. (2018), Silva et al. (2017)

Silva et al. (2011)
Silva et al. (2011), Picoli et al. (2019)

ANATOMY
Maxillary sinus

Tooth anomaly
Root morphology

Lundberg et al. (2019)
Silva et al. (2011)
Silva et al. (2011)
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Restorative treatment is a potent source of
identification because dentists carve each
restoration according to the shape of each patient's
teeth so that no restoration is the same for each
individual. Therefore, restorative treatment adds
unique value to each person.”

Some studies successfully obtained positive
identification using the radiographic image of the
dental crowns.?®*® Dental crowns generally remain
firmly attached to the teeth in disaster situations.*
Apart from crowns, radiographs of dental
restorations (dental fillings), root canal treatment,
and fixed dentures are also useful in revealing the
identity of the victim.”**® The radiographic
appearance of dental implants can help lead to a
positive identification.”® ?® 3° Radiographs that are
used to plan the installation of dental implants as
shown in Figure 1 greatly assists the identification

process as an AM data. The AM radiograph (Figure
1) confirmed the dental implants seen on the PM
radiograph (Figure 2), so it was concluded that the
PM and AM radiographs belonged to the same
person.*®

RADIOGRAPHIC IMAGES IN PERIAPICAL AS A
SOURCE OF IDENTIFICATION

The radiographic technique that is often used in
the identification process, especially when making
PM data, is periapical.’ Radiographic features that
can be used as a source of identification in
periapical radiographs are shown in Table 2.

Based on Table 2, identification can be obtained
through the radiographic appearance of root canal
treatment seen on the periapical radiograph of the
PM. A study reported the process of identifying
accident victims who were identified from the

Figure 2. Postmortem panoramic radiograph showing a dental implant in the same location as in Figure 1

Table 2. Radiographic images in periapical radiograph which are used as identification sources

SOURCE OF IDENTIFICATION

REFERENCE

Tooth restoration

Root Canal Treatments

Forrest and Wu (2010), Hinchliffe (2011), Forrest and Wu (2010)
Forrest and Wu (2010), Silva et al. (2014), Silva et al. (2016),

Berketa et al. (2019), Forrest and Wu (2010)

Root Morphology

Silva et al. (2016)

Tooth anomaly Silva et al. (2016)
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Figure 3. Comparison between panoramic and periapical radiograph based on dental feature used as identification source

radiographic images of endodontic treatment on
teeth 15 and 22.%* Another study also reported the
identification of root canal treatment performed on
tooth 34 which showed compatibility with victim
AM dental records. In addition to root canal
treatment, AM and PM radiographs of victims
showed similar premolar morphology, absence of
molars, and the presence of alveolar bone loss in
the mandibular left molar area.®

Other than RCTs a person can also be identified
by depicting the residual endodontic material seen
on periapical radiographs. Radiopaque images of
residual endodontic material provide clues about
the identity of victims whose jaws are edentulous.®
Residual material of RCT also helped in identifying
fragments of the jaw charred from a plane crash,
the residual root canal treatment material was
caught on periapical radiographs as radiopaque
image (Figure 3).*

One journal mentioned identification of victims
through radiographic images of dental anomalies in
the form of dilaceration of tooth 45 and the root of
tooth 47 which had not been completely closed.

Dental anomalies are individual characteristics that
are valuable for identification.™ **

Based on the explanation above, a comparison
of the use of radiographic images of dental features
in  panoramic and periapical radiographs is
presented in Figure 4.

The radiographic appearance of dental fillings in
panoramic radiographs is the most widely used
dental feature as a source of identification in cases
of DVI standard identification, which is 57.1%.
Tooth fillings are the most widely used dental
features as a source of identification because each
dental restoration is shaped by the dentist
according to the shape and color of the patient's
natural teeth. Therefore, the form of restoration for
each individual is different.”® In the periapical
radiograph, the radiographic image of root canal
treatment was the most widely used as a source of
identification, which was 83.3%. Root canal
treatment always use periapical radiographs
before, during, and after treatment to control the
results of treatment, so these radiographs are very
often obtained as victim AM data in DVI.**
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Figure 4. Comparison between panoramic and periapical radiograph based on dental feature used as identification source
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Table 3. Comparison between panoramic and periapical radiographs based on the usage in identification

Radiograph

Reference

Percentage

Bux et al. (2006)
Silva et al. (2011)
Silva et al. (2012)

Panoramic Silva et al. (2017)

Conceigdo et al. (2018)

Picoli et al. (2019)

Lundberg et al. (2019)
Forrest and Wu (2010)
Forrest and Wu (2010)

Hinchliffe (2011)
Silva et al. (2014)
Silva et al. (2016)
Berketa et al. (2019)

Periapical

53,8%

46,2%

IMPORTANCE OF PANORAMIC AND PERIAPICAL IN
IDENTIFICATION PROCESS

Based on Table 3, it is known that 53.8% of
panoramic radiographs were used and 46.2% of
periapical radiographs were used to identify victims
in the literature reviewed. The gap difference in the
use of these two radiographs is not too big because

both radiographic techniques are commonly
encountered in dental practice.?
CONCLUSION

Radiographic identifiers  on panoramic

radiographs in DVI based identification were images
of tooth restorations, dental crown, RCT, dental
bridge, dental implants, maxillary sinus, rectilinear
metal plate, orthodontic brackets, tooth anomaly,
and root morphology. The most used radiographic
identifier was tooth restorations (57,1%).
Radiographic identifiers on periapical radiographs in
DVI based identification were images of tooth
restoration, RCT, root morphology, and tooth
anomaly. Root Canal Treatment was the most used
identifier (83,3%). Periapical radiographs were used
in 53,8% case whereas panoramic were used in
46,2%.

ACKNOWLEDGMENTS

None.

FOOTNOTES

All authors have no potential conflict of interest
to declare for this article.

REFERENCES
1. Kranioti EF, Vorniotakis N, Galiatsou C, liscan MY,
Michalodimitrakis M. Sex identification and software

development using digital femoral head radiographs. Forensic
Science International. 2009;189(1-3):113.e1-7.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Mallaya SM, Lam EWN. White and Pharoah’s oral radiology:
Principles and interpretation. Elsevier; 2019.

Blau S, Briggs CA. The role of forensic anthropology in Disaster
Victim Identification (DVI). Forensic science international.
2011;205(1-3):29-35.

Interpol. Interpol Disaster Victim Identification Guide. 2018.
Accessed on August 2nd 2020 through https://
www.interpol.int/en/How-we-work/Forensics/Disaster-Victim
-Identification-DVI.

lannucci J, Jansen-Howerton L. Dental Radiography Principles
and Techniques, 4th. Missouri: Elsevier; 2012. p.65, 257.

Silva RF, Franco A, Mendes SDSC, Picoli FF, Nunes FG, Estrela
C. Identifying murder victims with endodontic radiographs.
Journal of forensic dental sciences. 2016;8(3):167-70.

Nomir O, Abdel-Mottaleb M. Human identification from
dental X-ray images based on the shape and appearance of
the teeth. IEEE transactions on information forensics and
security. 2007:2(2);188-97.

Whaites E, Drage N. Essentials of dental radiography and
radiology. London: Elsevier Health Sciences; 2013. p.97, 187.
Tengrove HG. Forensic odontology in disaster victim
identification. Forensic odontology: principles and practice.
London: A. Taylor and Jules A. Kieser; 2016. p.286-335.

Silva RF, Picoli FF, Mendes SDSC, de Alcantara PZ, de Lucena
Botelho T and Franco A. Panoramic radiograph as a clue for
human identification: A forensic case report. International
Journal of Forensic Odontology. 2017;2(2):85-7.

Bux R, Heidemann D, Enders M, Bratzke H. The value of
examination aids in victim identification: a retrospective study
of an airplane crash in Nepal in 2002. Forensic science
international. 2006;164(2-3):155-8.

Hinchliffe J. Disaster Dentistry. British dental
2007;202(8):493-4.

Conceigdo LD, Ouriques CS, Busnello AF, Lund RG. Importance
of dental records and panoramic radiograph in human
identification: a case report. Revista Brasileira de Odontologia
Legal. 2018;5(1):68-75.

Petju M, Suteerayongprasert A, Thongpud R, Hassiri K.
Importance of dental records for victim identification
following the Indian Ocean tsunami disaster in Thailand,
Public health. 2007;121(4):251-7.

Schuller-Gotzburg, P. and Suchanek, J., (2007) Forensic
odontologists successfully identify tsunami victims in Phuket,
Thailand. Forensic science international. 2007;171(2-3):204-7.
Hinchliffe J. Forensic odontology, part 3. The Australian
bushfires— Victoria state, February 2009. British dental
journal. 2011;210(7):317-21.

Nikam SS, Gadgil RM, Bhoosreddy AR, Shah KR, Shirsekar VU.
Personal identification in forensic science using uniqueness of
radiographic image of frontal sinus. The Journal of forensic
odonto-stomatology. 2015;33(1):1-7.

Yudianto A. DNA TOUCH DALAM IDENTIFIKASI FORENSIK.
Surabaya: Scopindo Media Pustaka; 2020.

Aoki T, Ito K, Aoyama S, Kosuge E. Disaster victim
identification using dental records—Experience of the Great
East Japan Earthquake. In 2013 IEEE Region 10 Humanitarian
Technology Conference; 2013. p.57-62.

Maurya M, Narvekar S, Naik S, Shet S, Borkar S. Computerized
approach for dental identification using

journal.

Jurnal Radiologi Dentomaksilofasial Indonesia 2021; 5(3); 130-5 | DOI: 10.32793/jrdi.v5i3.714


https://doi.org/10.32793/jrdi.v5i3.714

REVIEW ARTICLE

radiographs. International journal of scientific and research
publication. 2013;3(5):1-5.

21. Oktay AB. Human identification with dental panoramic
radiographic images. IET Biometrics. 2017:7(4);349-55.

22. Silva RF, Picoli FF, Mendes SDSC, de Alcantara PZ, de Lucena
Botelho, Franco, A. Panoramic radiograph as a clue for human
identification: A forensic case report. International Journal of
Forensic Odontology. 2017;2(2):85.

23. Silva RFD, Nunes FG, Faria Neto JCD, Rege ICC, Daruge Junior
E. Forensic importance of panoramic radiographs for human
identification. Rev Gaucha Odontol. 2012;60(4):527-31.

24. Silva RFD, Chaves P, Paranhos LR, Lenza MA, Daruge Junior E.
Use of orthodontic records in human identification. Dental
Press Journal of Orthodontics. 2011;16(2):52-7.

25. Lundberg E, Mihajlovic NS, Sjostrom M, Ahlqvist J. The use of
panoramic images for identification of edentulous
persons. The Journal of forensic odonto-stomatology. 2019;37
(2):18-24.

26. Ajaz A, Kathirvelu D. Dental biometrics: Computer aided
human identification system using the dental panoramic
radiographs. In 2013 international conference on
communication and signal processing; 2013. p.717-21.

27. Banday M, Mir AH. Forensic dental biometry-a human
identification system using panoramic dental radiographs
based on shape of mandibular bone. International Journal of
Biometrics. 2018;10(4):291-314.

28. Berketa JW, Hirsch RS, Higgins D, James H. Radiographic
Recognition of Dental Implants as an Aid to Identifying the
Deceased. Journal of Forensic Sciences. 2010;55(1):66-70.

29. Budi AT. Peran restorasi gigi dalam proses identifikasi korban
(The role of dental restoration in victim identification), Jurnal
PDGI. 2014;63(2):41-5.

30. Silva RF, Franco A, Picoli FF, Rodrigues LG, Resende RG. Dental
human identification using bitewing radiographs—a case
report. Eur J Forensic Sci. 2016;3(3):31-3.

31. Forrest AS, Wu HYH. Endodontic imaging as an aid to forensic
personal identification. Australian Endodontic
Journal. 2010;36(2):87-94.

32. Bush M, Miller R.The crash of Colgan Air flight 3407: advanced
techniques in victim identification. The Journal of the
American Dental Association. 2011;142(12):1352-6.

33. Silva RF, Franco A, Picoli FF, Nunes FG, Estrela C. Dental
identification through endodontic radiographic records: A
case report. Acta stomatologica Croatica. 2014;48(2):147-50.

34. Berketa JW, Sims C, Rahmat RAAB. The utilization of small
amounts of residual endodontic material for dental
identification. The Journal of forensic odonto-stomatology.
2019;37(1):63-5.

35. Picoli FF, Mundim-Picoli MBV, Rodrigues LG, Silva MAGS,
Franco A, Silva RF. Dental Cingulum and Position of Fixed
Orthodontic Appliance as Source of Morphological and
Therapeutic Identifiers: An Unusual Case Report. Journal of
forensic dental sciences. 2019;11(1):51-5.

Jurnal Radiologi Dentomaksilofasial Indonesia 2021; 5(3); 130-5 | DOI: 10.32793/jrdi.v5i3.714 135


https://doi.org/10.32793/jrdi.v5i3.714

