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ABSTRACT
Objective: To conduct a quantitative survey of scientific articles that used image collections as source of research 
in Forensic Dentistry and discuss its use from ethical, bioethical and legal perspectives. Material and Methods: 
A search for scientific articles published and available on Lilacs, PubMed and Scielo databases was carried out from 
2015 to 2019 using keywords in Portuguese, English and Spanish. Articles in the area of Forensic Dentistry that 
used image collections as a source of information were included. Laboratory or clinical, archaeological or anthro-
pological studies, case reports or review articles, prospective studies or that used imaging exams not belonging 
to collections were excluded. Results: 171 scientific articles were included. 22.80% (n = 39) were carried out by 
authors from Brazilian institutions, and 77.19% (n = 132) mentioned approval by a research ethics committee or 
corresponding institution with (or without) use of signed Informed Consent Form (ICF). Conclusion: Image col-
lections are an important source of information for research in Forensic Dentistry, considering the number of publi-
cations during the study period. Most of the articles mentioned ethical approval and respect for participant privacy 
according to the requirements established for waiver of the ICF.
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INTRODUCTION

Forensic Dentistry is the specialty responsible 
for providing clarifications to the Justice and whose 
field of action covers demands such as Forensic 
Dentistry guidance, traumatological exams, 
expertise in varied domains (civil, criminal, labor 
or administrative), human identification exams, 
age estimation, among others1,2. The dental expert 
exam has as main purpose the survey of the largest 
number of information about the object or situation 
questioned3-5, which may require diagnostic imaging 
exams5,6.

In this context, imaging exams are an 
important source of information for post-mortem 
human identification, and their use makes the 
process more agile and less costly7,8. In addition, 
radiographic examinations make it possible for 
dental age estimation methods to be carried out 

with practicality in social security, adoption or 
criminal liability areas when the suspect’s age is 
questioned9-11. Due to the importance that image 
examinations hold in the different fields of work of 
Forensic Dentistry, several studies that used image 
collections were carried out to test the applicability 
or even validate methods used internationally in the 
Brazilian population12-14. Image collections have also 
been used in research to adapt or improve tools 
related to human identification15-16, as well as the 
detection of frauds that can occur in radiographic 
examinations when these are requested for 
administrative purposes17. 

For research involving the human being, 
directly or indirectly, to be carried out in Brazil, it 
is necessary the approval by the Research Ethics 
Committee (CEP), which are collegiate bodies 
whose purpose is to defend the interests of the 
research subjects and development based on ethical 
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not belonging to collections, were also excluded. 
Articles found in two or more databases were 
counted only once.

The selected articles had their objectives, 
methodology and results analyzed to check for 
non-application of the Informed Consent Form 
(ICF) in research that used image collections as a 
source of information influenced the approval of the 
research by ethics committees or corresponding 
institution. The following information was 
collected: (I) Country of affiliation of the first 
author; (II) Origin of the collection; (III) Type 
of image used; (IV) Age of the participants; (V) 
Number of exams included; (VI) Source of the 
collection; (VII) Mention of ethical appraisal and; 
(VIII) Purpose of the study.

It should be noted, however, that the 
“origin of the collection” includes information that 
could include exams from different populations/
countries, such as England and Scotland, which 
were categorized as the United Kingdom. With 
regard to the “source of the collection”, exams from 
more than one university or university hospitals, 
for example, were categorized as coming from 
the university. In addition, regarding the “Age of 
the participants”, age groups delimited by decimal 
places were categorized in closed intervals, that is, 
an age range of 6.2 and 24.8 years, for example, 
was considered to belong to the age group between 
6 and 24 years. The data collected were organized 
in Microsoft Excel® spreadsheets (Microsoft Corp., 
Redmond, WA, USA) and submitted to descriptive 
analysis.

RESULTS

One-hundred-seventy-one scientific articles 
published in national and international journals 
were selected. Table 1 lists the total number of 
articles found in Portuguese, English and Spanish 
and the articles selected after applying the inclusion 
and exclusion criteria.

When classified per year of publication, the 
use of image collections in scientific research was 
present in a considerable number, in addition to 
the increase in the use of image collections in the 
evaluated period, as illustrated in Figure 1.

and bioethical principles18,19. Among the bioethical 
principles, the participant’s autonomy concerns the 
right that is assured for consenting or dissenting 
about their participation in a certain research19-21. 
Because of this, ethical and legal dilemmas related 
to the use of secondary data (e.g., medical records 
and imaging exams) may arise, especially with 
regard to the need to inform the patient that the 
information contained in their medical records may 
be used in scientific research22. In this context, while 
the privacy of patient information is guaranteed by 
researchers22, contrary understandings may prevent 
research from being carried out based on the 
justification that the act of consenting the patient, 
at the time of dental care, would not be directed 
to the performance of specific scientific research. 
Thus, this article aimed to t a quantitative survey 
of scientific articles that used image collections as a 
source of research in Forensic Dentistry as well as 
to discuss its use under ethical, bioethical and legal 
perspectives.

MATERIAL AND METHODS

To check the importance of imaging exams as 
a source of data in scientific research in the area of 
Forensic Dentistry, scientific articles were searched 
on Lilacs, PubMed and Scielo databases between 
2015 and 2019, using the descriptors “Forensic 
Dentistry”, “Dental Radiography”, “Panoramic 
Radiography”, “Magnetic Resonance Imaging”, 
“Ultrasound”, “Tomography” and “Diagnostic 
Imaging” in Portuguese, English and Spanish. “AND” 
and “OR” relationship operators were duly employed 
for a wider range of articles.

After initial research, articles were selected 
based on the established inclusion and exclusion 
criteria. Articles that formed the sample were 
selected after reading the title, abstract and 
methodology in full. All research articles related to 
the area of Forensic Dentistry using radiographic 
and image collections of human beings as a source 
of information were included. Laboratory or clinical, 
archaeological or anthropological studies, as well 
as case reports or review articles were excluded 
from the sample. In addition, prospective studies, 
as well as research that used imaging exams 
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Table 1
Number of articles found and selected

Database Language Articles 
found

Selected 
articles

Lilacs

Portuguese 297 14

English 239 1

Spanish 199 0

PubMed

Portuguese 0 0

English 329 148

Spanish 0 0

Scielo

Portuguese 44 1

English 64 3

Spanish 43 4

TOTAL 1,215 171

Figure 1: Number of articles selected per year of publication

With regard to the first author’s affiliation 
country, of the total of 171 selected articles, 
22.80% (n = 39) articles were produced by 
authors linked to Brazilian institutions. Regarding 
the origin of the collections, the same number 
was obtained, and one of the surveys used 
collections from two countries. Not necessarily, 
the studies that were conducted in Brazil, had 
a Brazilian sample. There was a case in which 
the research was carried out in Brazil and the 
collection was from Portugal and in another, from 
the Netherlands. The rest were distributed in 
several different countries, as listed in Tables 2 to 
4 of the supplementary material.

Another information of great relevance is 
in relation to the variability of the types of dental 
image used in the research, as illustrated in Figure 
2. In this aspect, it is important to highlight that 14 
articles used two types of image in the study, one 

article used three types of image and another, four 
types. Therefore, once the same study has used 
different types of images, the number of exams 
shown in Figure 2 exceeds the number of articles 
analyzed.

Another factor explored was the age of the 
participants. From 171 articles, the lowest age 
found was three years and the highest was from 
a study that mentioned that the age would go up 
to 100 years. However, numerous studies have not 
established a maximum age limit.

* Cone-Beam Computed Tomography.

Figure 2: Distribution of dental image types among the selec-
ted articles

When analyzing the number of exams used 
in each study, it is observed that the minimum 
number of the sample used was 10 exams and the 
maximum, 43,467 exams. The ages and sample 
numbers of all studies are listed in Tables 2 to 4 of 
the supplementary material.

Regarding the analysis performed on each 
article, separately, it was possible to observe that 
77.19% (n = 132) selected articles mentioned 
approval by a research ethics committee or 
corresponding institution. In addition, 119 
articles obtained the samples at universities, 22 
at radiological clinics outside universities, 18 at 
clinics outside universities (not being detailed if 
they were radiological clinics), 11 at hospitals with 
no university bond and nine did not mention the 
source of the collection. It is important to note that 
eight studies obtained the samples in two different 
databases and because of this, the amount of 
information related to the source of the collection 
(n = 179) presents a greater quantity in relation to 
the number of articles analyzed (n = 171).
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The published articles were mostly distributed 
in the themes presented in Figure 3. Further, other 
articles evaluated Forensic Facial Approximation 
(n = 9); Ancestry (n = 2); Audit (n = 1); Anatomy 
applied to Forensic Dentistry (n = 1) and Sexual 
Dimorphism (n = 1). Together, all themes were 
evaluated 177 times out of 171 articles analyzed, 
since there were articles that evaluated more 
than one theme. Thus, four articles evaluated sex 
estimation and age estimation; one article assessed 
sex and ancestry estimates, and one article 
assessed sexual dimorphism and ancestry.

Figure 3: Purpose of the studies that were most cited in the 
surveys

DISCUSSION

The protection and promotion of human 
rights, as well as the individual’s autonomy as 
a patient or participant in scientific research, 
emerged in post-World War II with the publication 
of the Nüremberg Code (1947) and the Universal 
Declaration of Human Rights (1948)21. In health 
services and scientific research, the bioethical 
principle of autonomy and the right to self-
determination of the human person translates into 
a free choice based on the ability that individuals 
have to receive, understand and consent to 
certain information19,21.

The guarantee of protection of the rights of 
research participants consists of the fundamental 

purpose for which the research ethics committees 
were created, and their ethical appraisals evaluate 
the merit of conducting scientific research through 
analysis of factors such as the balance between 
risks and benefits present in a survey19. Although 
there is no regulation that specifically deals with 
the use of image exams as a source of information 
in scientific research, there must be additional 
care on the part of the researchers regarding the 
privacy of the information that at that moment fits 
as research participants22,23.

By analyzing the articles surveyed herein, 
it can be seen that the majority of research 
(77.19%) that used image collections as a source 
of information showed concern about the ethical 
approval of the studies. On the other hand, 
it is noteworthy that 22.81% did not mention 
appraisal by ethics committees or a corresponding 
institution does not imply that they have not 
been reviewed and approved by ethics councils or 
committees, or that researchers have not carried 
out the studies in accordance with ethical and 
bioethical principles.

Although the present survey considered 
national and international publications, 22.80% 
used Brazilian image collections. In this regard, 
CNS/MS Resolution 466/1218, which regulates the 
conduct of research involving humans in Brazil, is 
generic in terms of the participant’s confidentiality 
and privacy, including the use of the patient’s 
medical record as a source of information in 
scientific research22. Despite this, the importance 
of using image collections in Forensic Dentistry 
becomes evident, since a considerable and growing 
number of studies published in this area can be 
found during the evaluated period (Figure 1).

As for the scenario of scientific publications 
that used image collections in their analysis, 
panoramic radiographs were the most used type 
of image (Figure 2), with universities being the 
main place of origin of the collections (119/171 
articles). In general, most studies focused on age 
estimation (Figure 3). Considering the affiliation 
of the main author, 22.80% of the published 
articles had their affiliation reported to Brazilian 
institutions.

With the reading of the methodology 
of the articles included in this study, it is also 
possible to observe a consensus of the authors 
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with regard to the concern for the privacy of the 
information, since the secrecy before the identity 
of the participants was ensured by collecting only 
information of interest to research such as sex, 
age or ethnicity24,25, which is appropriate22.

The articles analyzed repeatedly stated that 
the participants were not exposed to any type of 
radiation, and that all exams were used for the 
primary diagnostic or therapeutic purpose16. In 
addition, some articles mentioned that patients 
or their guardians consented to the possibility 
that such exams could be used for research or 
educational purposes25,26.

In this context of consent, the need to 
inform patients and potential research participants 
about the possible use of the information in 
medical records in scientific research (called 
secondary use) stands out, giving rise to their 
refusal through a self-exclusion clause22. Although 
the Dental Code of Ethics27 does not specifically 
deal with the secondary use of the medical record, 
the referred rule addresses aspects related 
to scientific research and publication, and the 
Medical Code of Ethics28 allows the use of medical 
records in scientific research as long as approved 
by CEP or the National Research Ethics Committee 
(CONEP)22.

Therefore, with regard to the attribution 
of research ethics committees for such approval, 
it is not for the CEP/CONEP System to legislate 
on the access and use of the medical record, 
but rather to determine compliance with the 
secrecy and confidentiality of the information23,29. 
However, the denial of research proposals 
involving analysis of medical records or image 
collections has already occurred, and as a 
justification for the fact that the image exams 
belong to the patient and that they would not 
have authorization from the participant for this 
use for scientific purposes.

Regarding this dilemma, Albuquerque 
(2019) explains that the rule for the secondary 
use of medical records is to access authorized 
documentation through the patient’s consent. 
Nevertheless, when it is impossible to obtain 
consent, the anonymity of the information must 
be performed, which can be done through digital 
resources that remove the identification of the 
exams and preserve the patient’s identity and 

privacy22. Thus, research using image collections 
is likely to be carried out in an ethical and legal 
manner without the need to use an ICF.

This occurs in the usual way when it 
comes to collections of images in the medical 
field (e.g. X-rays, computed tomography, 
magnetic resonance and even histopathology 
images), both in hospitals and clinics. Hospital 
institutions, especially in universities, have a 
very large collection of old exams, requested for 
diagnostic purposes and not for research, which 
is routinely used for this purpose, since locating 
patients to sign the informed consent form would 
make it impossible to carry out much of the 
research proposals. Changes in addresses, forms 
of contact and even deaths justify the waiver 
of requesting the consent form for imaging 
exams, just if the exams are unidentified. The 
possibility that someone will be recognized 
through a medical image exam is considered 
very low or virtually null and unless it can cause 
damage to the person’s image and honor (highly 
specific situations that will only exceptionally 
be questioned) only then will the ICF signature 
be expected. Medical professionals in medical 
imaging sciences and even hospital CEPs are 
unfamiliar with the situation of requiring ICF 
for research involving, for example, panoramic 
radiographs in Dentistry.

And in this theme, it is important to 
emphasize that, in specific cases of Forensic 
Dentistry, human identification methods are often 
based on image exams, and the use of such banks, 
preserving the anonymity of the subjects and with 
a unique and exclusive focus on methodologies 
that can be applied with greater security and 
validity are extremely important. And, it is 
not always possible to affirm that university 
environments will have sufficient collections 
for scientific criteria, as well as there is no way 
to affirm that, just because it is a collection of 
a university environment, it implies a consent 
process properly performed with respect to the 
secondary use.

Thus, although the importance of consent is 
recognized, specifically with regard to collections, 
the ICF cannot be seen as the only instrument 
that determines the ethical nature of research 
to the detriment of its methodology19,29, and the 
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non-use of ICF, even due to the infeasibility of its 
application, does not justify the non-acceptance by 
the ethics committees or corresponding institution, 
since it is not up to the CEP/CONEP System to 
impose restrictions on research proposals when 
there are methods that justify the waiver of the 
informed consent18.

Because of this, different from what one 
might think, CEPs are assigned the function of 
evaluating research protocols based on principles 
such as impersonality and rationality in order 
to avoid redundancies and slowness in the 
analyses18:

VIII.1 – to evaluate research protocols 
involving human beings, with priority on 
topics of public relevance and strategic 
interest in the SUS priority agenda, based 
on epidemiological indicators, issuing an 
opinion, duly justified, always guided, among 
others, by the principles of impersonality, 
transparency, rationality, proportionality and 
efficiency, within the deadlines set in the 
operational standard, avoiding redundancies 
that result in slowness in the analysis. (Brasil, 
2020c, p.8)18

Thus, legal consequences may arise 
when damage to the research or damage to the 
researcher(s) in its most varied aspects (material 
and moral, for example) occurs, if proven to be 
due to the delay or unjustified non-acceptance 
of the research proposals. Therefore, even if it 
presents risks, research that uses medical records 
or image collections as a source of information is 
likely to be carried out, as long as the researchers 
and the professional responsible for keeping 
the documents ensure the confidentiality of the 
information22.

CONCLUSION

Image collections are an important source 
of information for research in Forensic Dentistry 
and most of the articles analyzed mentioned 
ethical approval, as well as respect for the 
privacy of information related to the identification 
of research participants in accordance with 

the requirements inherent to studies that 
propose waiver of the ICF, which demonstrated 
the researchers’ prudence regarding ethical, 
bioethical and legal premises that guide scientific 
research with human beings.
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