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Abstract 

Background: The aim of this study is to evaluate the impact of experience with traumatic dental injuries (TDI) on 
paediatric dentists’ performance and self-assessed confidence when radiodiagnosing traumatic dental injuries (TDI) 
and to explore whether this is influenced by the imaging technique used (2D versus 3D).

Materials and methods: Both 2D and 3D radiological images of young anterior permanent teeth having experi-
enced dental trauma were assessed randomly by a panel of paediatric dentists using structured scoring sheets. The 
impact of level of experience with dental traumatology on radiological detection, identification and interpretation of 
lesions and on observer’s self-assessed confidence was evaluated. Findings were compared to benchmark data deriv-
ing from expert consensus of an experienced paediatric endodontologist and dentomaxillofacial radiologist. Results 
were analysed using generalized linear mixed modelling.

Results: Overall, observers performed moderately to poor, irrespective of their level of TDI experience and imaging 
modality used. No proof could be yielded that paediatric dentists with high TDI experience performed better than 
those with low experience, for any of the outcomes and irrespective of the imaging modality used. When comparing 
the use of 3D images with 2D images, significantly higher sensitivities for the detection and correct identification of 
anomalies were observed in the low experienced group (P < 0.05). This was not the case regarding interpretation of 
the findings. Self-assessed confidence was significantly higher in more experienced dentists, both when using 2D and 
3D images (P < 0.05).

Conclusion: There was no proof that paediatric dentist’s higher experience with TDI is associated with better 
radiodiagnostic performance. Neither could it be proven that the use of Cone Beam Computed Tomography (CBCT) 
contributes to an improved interpretation of findings, for any experience level. More experienced dentists feel more 
confident, irrespective of the imaging modality used, but this does not correlate with improved performance. The 
overall poor performance in image interpretation highlights the importance of teaching and training in both dental 
radiology and dental traumatology.
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Background
Traumatic dental injuries (TDI) are quite common in 
children affecting an estimated 18% of 12-year-olds 
[1]. The most common types of traumatic dental injury 
occurring in children between the age of 7 and 13 years, 
are crown fractures without pulp exposure followed by 
concussions and subluxations [2–4]. Less frequently 
reported injuries are avulsions, extrusions, lateral luxa-
tions and crown fractures with pulp exposure. Less 
frequent are root fractures, intrusions and crown root 
fractures [4]. Combination injuries are common find-
ings, especially crown fractures with minor luxation 
injuries (concussions and subluxations) [4].

A detailed history of the traumatic event together 
with a thorough evaluation of the injury based on a 
careful clinical and radiographic examination, are 
essential for an accurate diagnosis of the type and 
severity of the insult. This allows proper treatment 
planning and assessment of long-term prognosis [5]. 
Radiological examination is an essential part of the 
diagnostic assessment of a patient with a traumatic 
dental injury and initial baseline intraoral radiographs 
are mandatory for following up a traumatic dental 
injury [6]. Optimizing patient care depends also on the 
proper interpretation of radiological images [7]. Trau-
matic dental injuries, often presenting as emergency 
situations in dental practice, benefit from an accurate 
and immediate assessment [8]. When urgent care is 
provided in accordance with treatment strategies con-
form by e.g. IADT guidelines, treatment outcome will 
be more favourable and with lower complication rates 
[9]. Therefore, the development of radiodiagnostic skills 
is crucial for an adequate management of the dental 
trauma patient. Periapical radiographs are highly acces-
sible, routinely used and recommended by the Interna-
tional Association of Dental Traumatology as standard 
for identifying the extent, type and severity of a den-
toalveolar injury [10]. Generally, intraoral radiographs 
(2D imaging) are the first choice after dentoalveolar 
injury [11]. Detection of minimal tooth displacements, 
root fractures and alveolar bone fractures is less accu-
rate using intraoral images as compared to Cone Beam 
Computed Tomography (CBCT) [12]. Lack of a third 
dimension and anatomical superposition limit a quali-
tative diagnosis [6, 13]. In more severe TDIs with bony 
involvement, CBCT adds useful information in order 
to define the complexity of the damaged structures 
and to reveal information hidden in other dimensions. 

Therefore, CBCT assessment is recommended in cases 
with doubtful diagnosis. The potential to provide new 
information not demonstrated by conventional scans 
allows for a more precise diagnosis, allowing a more 
targeted treatment plan thereby increasing outcome 
efficacy [11, 14]. Yet, interpreting CBCT images is more 
difficult than routine 2D radiodiagnosis, necessitating 
adequate training and a further learning process [14, 
15]. As CBCT training is not always included in the 
regular dental curriculum and in paediatric dentistry 
specialist training, CBCT-reading may require more 
advanced education [16].

Many patients with TDIs are seen by paediatric den-
tists. Currently, the role and diagnostic performance of 
the paediatric dentist in TDI diagnosis is hardly discussed 
in literature. Most publications evaluate only the level of 
knowledge of dentists about the management of TDIs but 
not their (radio)diagnostic performance [17, 18]. In addi-
tion, to the best of our knowledge, there are no reports 
assessing the impact of the level of dental trauma man-
agement experience on (radio)diagnostic performance. 
Further, it has been shown that level of experience corre-
lates well with self-assessed confidence and perception of 
competence, but not necessarily with actual performance 
[19, 20]. The latter finding might impact negatively on 
perceived needs in continuing professional development 
and thus clinical performance.

The aim of the present study is to assess the impact of 
experience with traumatic dental injuries (TDI) on the 
radiodiagnostic performance and self-assessed confi-
dence of paediatric dentists when facing traumatic den-
tal injuries and whether this is influenced by the imaging 
technique used (2D versus 3D).

Materials and methods
Participants of this exploratory study were paediatric 
dentists, recruited among the members of the Belgian 
Academy of Paediatric Dentistry (BAPD). Participa-
tion was voluntary. A questionnaire was used to col-
lect information regarding personal and professional 
profile of the participants: gender, practice of paediat-
ric dentistry, experience with the management of den-
tal trauma (frequency of dental trauma cases in their 
dental practice; number of dental trauma cases in their 
patient population; referral pattern) and familiarity 
with CBCT-imaging (training, access).

Based on the reported frequency of TDI among their 
patient population and the reported referral pattern 
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in relation to TDIs, two levels of experience with TDI 
were distinguished. Participants reporting a low fre-
quency of treating TDI and referring complex trauma 
cases were categorized as having a low level of experi-
ence with TDIs. Observers were categorized as high 
level experienced with TDIs when frequently (a new 
case at least monthly) seeing and self-managing all den-
tal trauma cases.

Familiarity with CBCT was rated according to the level 
of training received and the accessibility of the imaging 
modality for the practitioner.

Participants were asked to assess 2D and 3D radio-
graphic records of twenty patients having experienced a 
dental trauma. They were selected from the database of a 
single operator (G.V.G) and occurred in the time period 
between July 2010 and October 2016. The mean age 
at trauma was 8.8  years (± 2.4), with a range from 5 to 
15 years, including 9 girls and 11 boys (Table 1). Out of 
the 35 teeth that were affected, 10 teeth presented with 
damage limited to the hard tissues, 9 showed lesions lim-
ited to the periodontal ligament and 16 teeth presented 
a combination of both. Pathological conditions included 
the presence of apical pathology in 12 teeth and inflam-
matory root resorption in 10 teeth (Table  1). For each 
case intra-oral radiographs and CBCT images were avail-
able, acquired within four months after dental trauma 
and with a maximum of three weeks between 2 and 3D 
imaging. A diversity of dental trauma scenarios was 
selected in order to provide a wide range of TDI situa-
tions. All cases were pseudonomized.

For 3D imaging, a 3D Accuitomo 170® CBCT (Morita, 
Kyoto, Japan) was used with voxel size between 0.125 mm 

and 0.160  mm for respectively a small (6 × 6  cm) and 
medium (8 × 8 cm) field of view and exposure parameters 
90 kV and 5 mA. Digital images were made with a wall-
mounted Dental X-ray capturing device (SIRONA Heli-
odent DS Intraoral Sirona Dental Systems, Bensheim, 
Germany) in the private practice and with a Minray® 
X-ray machine (Soredex, Tuusula, Finland) at the Univer-
sity Hospital, both with settings: 65 kV, 7 mA and expo-
sure time of 0.08  s and with use of the paralleling long 
cone technique. Occlusal and periapical images were 
obtained using 5 × 7  cm (VistaScan® image plate, Dürr 
Dental AG, Bietigheim-Bissingen, Germany), respec-
tively 3 × 4 cm phosphor plates [Digora Optime UV Sys-
tem (Soredex, Tusuula, Finland) or the VistaScan mini 
plus (Dürr Dental AG, Bietigheim-Bissingen, Germany)]. 
Two-dimensional images were randomly presented in 
a PowerPoint® (2013, Microsoft) presentation, after 
removing personal identifiers. CBCT data were made 
available as a OneVolumeViewer.exe® file (Morita, Kyoto, 
Japan), allowing observers to adjust and scroll through 
the volumes freely.

Both 2D and 3D images of the twenty dental trauma 
cases were presented to the participants in random order. 
The observations were organized in two separate ses-
sions, with a 3-month interval, avoiding presenting both 
2D and 3D images in the same session. For standardiza-
tion purposes, a time limit was set with 10  min for the 
evaluation of a 3D record and 3  min for the evaluation 
of a 2D image. Sessions were organized in a computer 
class and were supervised by two persons. Access to sup-
plementary material or guidelines (e.g. Dental Trauma 
Guide) was not possible. Each case was presented with 

Table 1 Distribution and description of dental trauma cases

SD standard deviation

Dental trauma cases N = 20

Gender

 Male 11

 Female 9

Age (years)

 Range 5–15

 Mean (± SD) 8.8 (± 2.4)

Traumatized teeth N = 35

Type of injury

 Damage to hard dental tissues 10

 Damage to periodontal ligament and/or bone 9

 Combined lesions 16

Pathological conditions

 Apical Pathology 12

 Inflammatory Root Resorption 10
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additional and relevant information about the clini-
cal history of the dental trauma, gender, trauma history 
(where, when and what happened), presence of fistula, 
tooth vitality, tooth mobility, complaints, first aid pro-
cedures, time lapse between imaging and dental trauma 
and a clinical illustration. During the first session, five 
training and three calibration cases, no part of the main 
study, were presented to the participants.

Radiodiagnostic performance was assessed at three dif-
ferent levels: detection, identification and interpretation 
of findings. Detection consists of noting that a potentially 
significant finding is present that merits further analysis. 
Identification refers to the description of the lesion and 
interpretation relates to the process of characterizing the 
lesion as being of a specific type.

Before starting the first session, observers were 
informed about how to complete the pictorial report-
ing sheet for each image (2D and 3D) by indicating each 
radiologic finding on a transversal schematic represen-
tation for 2D images and on axial, transversal and sag-
ittal schematic representations for 3D images (Fig.  1). 
Participants were instructed to indicate with a circle or 
arrow the location of any potentially significant finding, 
allowing the assessment of their performance in detect-
ing findings. They were then asked to identify each of the 
findings by describing them. Finally, they were asked to 
define the specific type of lesion, as a reflection of their 
interpretation capacity.

In addition, observers were invited to self-assess how 
confident they felt about their final interpretation using a 
visual analogue scale (VAS) from 0 to 10 (0: not confident 
at all to 10: very confident).

Performance of the observers was assessed by compar-
ing their results with that of a benchmark. The standard 
of reference for the detection, identification and inter-
pretation of the radiologic findings was established by 
two experts, a paediatric dentist with large experience 
in dental traumatology (exclusive practice) and a dentist 
specialized in oral imaging (university teacher), in con-
sensus. The scoring of the different images was under-
taken under identical circumstances.

Information obtained from the questionnaires and the 
reporting forms was entered into an Excel worksheet 
(Excel 2013 - Microsoft Office 2013) and analysed with 
S-plus 8.0 for Linux (Tibco, Palo Alto, CA, USA). Study 
population characteristics were summarized by a fre-
quency distribution.

The scoring behavior of the observers was also 
explored. A multivariate space spanned by three pre-
defined quality parameters (number of false positives, 
number of false negatives and number of wrong iden-
tifications) was set up for 2D and 3D images separately. 
Observers were defined as outliners when showing more 

mistakes than the median number on both 2D and 3D, 
when data analysis revealed a Mahalanobis distance, 
based on a robust estimation of covariance and location, 
larger than the 99.9th percentile of a chi-square distribu-
tion with 3 degrees of freedom. Outliers were removed 
from the group of study participants.

The impact of the level of experience with the manage-
ment of dental trauma on radiodiagnostic performance 
was verified separately for 2D and 3D images and com-
pared to each other. Results were analysed using a linear 
mixed model with imaging modality and experience as 
crossed fixed factors and observer and case as fixed ran-
dom factors. In order to allow comparisons between both 
oral imaging techniques, analyses were limited to find-
ings visible both on 2D and 3D images. Residual analysis 
by means of a normal quantile plot and residual dot plot 
showed that residuals were normally distributed with 
the same variance. Statistical significance level was set at 
0.05.

In addition, the impact on self-assessed confidence was 
explored. Confidence scores were analysed using a linear 
mixed model with imaging modality and level of expe-
rience as crossed fixed factors and observer and case as 
fixed random factors. A normal quantile plot of the resid-
uals was made to confirm that the basic assumptions of 
the model were met. Statistical significance level was set 
at 0.05.

Results
Seventeen, out of 70 addressed paediatric dentists, 
agreed to participate in the study and thirteen observ-
ers completed both scoring sessions: one observer did 
not participate in any session without notification, two 
observers were not able to participate in the second ses-
sion (because of practical reasons) and one observer was 
excluded because of a high number of missing answers. 
Scores of four observers were removed, based on prede-
fined parameters, because they were considered as outli-
ers, either for 2D or for 3D images. Data obtained from 
the remaining nine observers (six female and three male 
paediatric dentists) was included in the analyses. The 
personal and professional profile of these observers is 
shown in Table 2.

When the participants were questioned regarding their 
experience with the management of dental trauma, three 
observers reported to see a new dental trauma case at 
least once a week, three at least monthly, two every three 
months and one only every six months. Four observers 
reported treating all dental trauma cases themselves, 
while the remaining five referred the more complex ones. 
Three observers were categorised as having a high level 
of experience with TDI, two of them being older paedi-
atric dentists and all of them were treating only or mostly 
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children. The remaining six participants were classified 
in the “low TDI experience” category; five of them refer-
ring complex trauma cases to more specialized centres 
(Table 2).

Almost all observers had a low familiarity with the 
CBCT technique. Six observers never received a specific 
training in the use of CBCT, two were trained during 
their postgraduate program in paediatric dentistry and 

1. Detec�on of radiological findings
Indicate on the drawing with a circle or arrow each finding detected on the 
radiological image. Repeat this for each tooth. Do not forget to indicate the 
tooth number in the box below the picture. 

SAGGITAL

2. Iden�fica�on of radiological findings
Number each of the findings in the picture above and describe what you 

observed.

1/……………………………………………………………………………………………………………….
2/……………………………………………………………………………………………………………….
3/……………………………………………………………………………………………………………….

………………………………………………………………………………………………………………..

3. Interpreta�on of radiological findings
Characterize the type of findings for each tooth separately. 
.…………………………………………………………………………………………………………………
………………………….………………………………………………………………………………………

4. How confident are you that your interpreta�on is correct?
Circle the number on the scale below.

Very unsure  0  - 1   - 2   - 3   - 4   - 5   - 6   - 7   - 8   - 9   - 10     Very sure  

Fig. 1 Example of a pictorial reporting sheet for sagittal dimension
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one followed an additional course after graduation. Two 
observers had access to CBCT in their dental office, four 
referred to a hospital, one referred to a colleague nearby 
and two observers indicated that referral for CBCT was 
considered unnecessary and never requested a CBCT in 
case of dental trauma (Table 2).

The impact of level of experience with dental trauma 
management on radiodiagnostic performance is pre-
sented separately for detection of the finding, identi-
fication (description of type of finding), and correct 
interpretation of the nature of the traumatic injury. For 
each outcome, results were calculated according to the 
level of observers’ experience with TDIs and this for 2D 
and 3D imaging separately (Table 3). Overall, the perfor-
mance of the paediatric dentists was moderate to poor 
with sensitivity percentages ranging between 34.8 and 
56.4%. No statistically significant differences were pre-
sent between low and high TDI experienced observers, 
for none of the outcomes and neither imaging modal-
ity. Among observers with low experience with TDI, the 
sensitivity for the detection and identification of find-
ings was significantly higher on 3D than on 2D (P < 0.05). 
Obtained sensitivity scores surpassed those obtained by 
paediatric dentists with high level of experience, without 
reaching statistical significance.

In Table  4, observers’ self-assessed confidence is pre-
sented according to their level of experience with TDI 
management and this for 2D and 3D imaging separately. 
Self-assessed confidence levels were significantly higher 
in paediatric dentists with high TDI experience, both 
when using 2D (P < 0.05) and 3D images (P < 0.05).

Discussion
The objective of this study was to explore the impact 
of experience with dental trauma management on the 
detection, identification and interpretation of radiologi-
cal findings by paediatric dentists, using either 2D or 3D 
images.

Table 2 Observers characteristics

TDI Traumatic Dental Injuries, CBCT Cone Beam Computed Tomography

Observers N = 9

Personal information

Sex

 Male 3

 Female 6

Clinical experience as paediatric dentist

Years of experience

 < 5 years 3

 5–10 years 1

 11–20 years 3

 21–30 years 0

 31–40 years 2

Proportion patients < 18 years

 < 10% 1

 55–80% 6

 100% 2

Clinical experience with dental trauma

New trauma case seen at least

 Weekly 3

 Monthly 3

 Every 3 months 2

 Every 6 months 1

Treating TDI

 All cases themselves 4

 Referral of complex cases 5

TDI among patient population

 < 5 2

 5–10 3

 11–20 3

 21–30 1

 31–40 0

Clinical experience with CBCT

CBCT training

 Never 6

 Postgraduate training 2

 Additional courses 1

Possibility of taking CBCT

 Own office 2

 Referral to hospital 4

 Referral to colleague 1

 Never need a CBCT 2

Table 3 Impact of level of experience on detection, 
identification and interpretation on 2D and 3D images

Level of experience with TDI
Low High

2D 3D 2D 3D
Detection 43.8 56.4 50.0 48.7  
Sensitivity P value P = 0.0001                     P = 0.2569

P = 0.2096
P=0.3473

Identification 34.8 47.9 39.9 42.1
Sensitivity P value P = 0.0001                            P = 0.1216

P = 0.2857
P = 0.6002

Interpretation 45.0 50.0 51.3 56.0
Sensitivity P value P = 0.4364 P = 0.6987

P = 0.9574
P = 0.9741

P < 0.05 indicates statistically significant differences

TDI Traumatic Dental Injuries
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Radiodiagnostic performance is defined as the ability 
to detect an abnormality, identify it based on a descrip-
tion of image appearances and to interpret and report 
radiographs [21]. It is an essential part of the diagnostic 
process in many clinical situations, also in dental trauma-
tology. The added value of radiographic imaging largely 
depends on an individual’s competence to interpret the 
radiograph by accurately identifying and recognizing any 
(ab)normality or pathology present [22].

Overall, only around half of the radiographic findings 
recorded by the benchmark were detected and even less 
of them were correctly identified. This indicates that 
the assessment of the radiographic images used in the 
present research was incomplete and suboptimal, with 
possible risk of overlooking items relevant for a correct 
diagnosis and selection of the most appropriate treat-
ment approach. The impact of this research finding needs 
further exploration, but it is clear that paediatric dentists 
could benefit from more training in the assessment and 
interpretation of radiographic images, both 2D and 3D. 
Since the performance of the observers might also be 
influenced by the magnitude of the alterations induced 
by the traumatic event, reflecting the extent of the inju-
ries, the impact of case complexity needs to be explored 
in more detail.

The use of 3D imaging improved detection as well as 
correct identification of findings only in dentists with low 
TDI experience, without evidence of an impact on cor-
rect interpretation. This finding suggests that 3D imag-
ing cannot compensate for lack of experience. Further, 
this exploratory study did not yield evidence of better 
performance of paediatric dentists with high level of 
experience when using 3D images. This is in accordance 
with earlier findings emphasizing the need for training to 
adequately evaluate CBCT scans [23]. When training and 
experience in reading and interpreting of CBCT images 
is lacking, delegation of the interpretation of images to 

an appropriately trained dento-maxillofacial radiologist 
should be envisaged [24].

The fact that no proof of impact of experience level 
could be demonstrated might be based on differences 
in education and training among participants. The more 
experienced paediatric dentists, mostly also the older 
observers, did not get training in CBCT interpretation 
in their under- or postgraduate program contrary to 
younger graduates who were exposed to the use of this 
diagnostic modality during their education [25]. Fur-
thermore, despite training in radiographic interpretation 
and diagnosis evolved considerably over the past years, 
leading to improved performance even regarding 2D 
images, educational experience in CBCT technology and 
interpretation is not yet as widespread. It has been dem-
onstrated that being actively involved in CBCT train-
ing results in an increased performance in CBCT image 
interpretation [26]. Further, dental practitioners with 
more CBCT knowledge refer more frequently for CBCT, 
when the indication is justified [27]. The importance 
of the justification for CBCT paediatric examinations 
should be emphasized. When doubtful diagnosis after 
a traumatic tooth injury would justify a CBCT, an opti-
mised patient-specific paediatric protocol should be con-
sidered as children are more radiosensitive than adults, 
while CBCT doses exceed those of intraoral radiographs 
with a factor 20 to 200 [26–31].

Considering the growing importance of CBCT in many 
specialties, education and training seem to be essential 
keys to increase diagnostic performance when referring, 
reading and interpreting CBCT scans [26, 32, 33]. The 
role and diagnostic performance of paediatric dentists in 
TDI diagnosis is hardly described in literature whereas 
the evaluation of the level of knowledge of dentists about 
the management of TDIs has been extensively discussed 
[17, 18]. Since providing dental care to dental trauma 
patients is an important competence within the field of 
paediatric dentistry, exploration of performance and its 
contributing factors is important.

Interestingly, self-assessed confidence levels regarding 
the final interpretation of the radiological findings by the 
high TDI experienced observers were not related to their 
actual performance. Experience improves self-assessed 
confidence, but it is has been described in the literature 
that competence (task performance) and self-belief (con-
fidence) in the ability to undertake particular tasks are 
different concepts [34, 35]. Despite the significant cor-
relation between TDI experience and self-assessed con-
fidence, both on 2D and 3D, the literature demonstrates 
that neither clinical experience nor level of confidence 
have a predictive value in performance assessments [19, 
20, 36]. Most of the dentists with high experience in TDI 
had an older age, more years of practice and were more 

Table 4 Impact of level of experience on observers’ self-assessed 
confidence using either 2D or 3D images

Level of experience with TDI
Low High

2D 3D 2D 3D
5.1 5.4 6.4 6.2

P value P = 0.405 P = 0.781
P = 0.0001

P = 0.0137

Mean confidence score as predicted by the linear mixed model

P < 0.05 indicates statistically significant differences

TDI Traumatic dental injuries
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familiar with the interpretation of 2D rather than 3D 
imaging techniques [37]. It could be that older clinicians 
used their past clinical experience to make decisions and 
limited their diagnosis to 2D imaging without making 
extra time and effort for fully interpreting 3D images, 
resulting in failure to recognize a normal biologic variant 
or to search for more anomalies [38]. On the other hand, 
this could have implications for clinical practice since 
deficiencies in self-assessment skills can lead to overcon-
fidence, contributing to diagnostic error, a situation that 
might present risks for patient safety [39].

The statement ‘one can only see what one knows or the 
eyes look, but the brain sees’ by JW von Goethe in 1819, 
underlines the importance of obtaining feedback and 
follow-up. Also, a number of subjective elements, such 
as an individual’s attitude, interest, commitment and 
practice consistency, are factors to consider; they could 
explain the disparity between radiological diagnostic per-
formance and professional seniority [40]. It is well known 
that people are not always accurate in estimating their 
performance and in recognizing their own incompetence 
[41, 42], also in the medical field [43]. Nevertheless, the 
assessment of one’s competence could assist in identify-
ing the training and learning needs in continuing pro-
fessional development [34, 44]. It is clear that additional 
training in both the theoretical and the practical aspects 
of CBCT is important for an optimal and safe use of 
CBCT in the dentoalveolar region [45]. There might be 
a need to update training in radiodiagnosis in the under-
graduate dental curriculum, both using 2D and 3D imag-
ing, in relation to specific clinical indications such as 
dental trauma. This is certainly the case also for general 
dental practitioners since they will be confronted with 
dental trauma cases needing urgent decision making dur-
ing on call services.

The study described in this report has several limi-
tations. The most important one is the low number of 
participating paediatric dentists. Higher numbers of 
observers could have increased statistical power and 
representativeness of the results. In addition, this would 
have enriched the cognitive abilities measurements and 
enhanced the clinical translation of the results of this 
study.

Another limitation of the present study, possibly influ-
encing the performance of the participants, is the fact 
that the information was not presented as in a clinical 
setting. Findings were retrieved from patient records 
and periapical radiographs were presented to the par-
ticipants, incorporated in a power point presentation, 
not allowing the patient’s clinical examination and with-
out the possibility of manipulating the periapical radio-
graphs. The latter was not the case for the CBCT data 
where the observers were able to view the entire CBCT 

volume, using image enhancement tools as zoom, bright-
ness and contrast. Further, because of the overall low 
familiarity with CBCT, its impact on diagnostic perfor-
mance could not be explored.

This study cannot yield conclusive results and should 
therefore be considered as exploratory. Its results show 
that further research in this field is needed. An interest-
ing follow-up to this study could be what treatment the 
dentists would propose for each specific trauma case, 
based on either imaging modality, and explore the pos-
sible impact on treatment outcome and prognosis.

Conclusion
In this exploratory study, observers’ experience with 
the management of traumatic dental injuries was not in 
accordance with their ability to detect, recognize and 
interpret correctly radiological findings in case of a trau-
matic event, neither on 2D or on 3D. This indicates that 
the benefits of using CBCT as a more accurate diagnos-
tic tool in TDI demands more CBCT-related training 
in order to cover knowledge gaps. Alternatively, image 
interpretation could be delegated to an appropriately 
trained dento-maxillofacial radiologist. Further, it was 
confirmed that self-assessed confidence was related to 
the level of experience, without demonstrating an impact 
of treatment modality used.
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