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ABSTRACT
Background/Aims: Traumatic dental injuries (TDIs) can result in complications that may manifest long after the initial injury. 
Long-term follow-up is essential. Registration systems must be easy to use. This study aimed to describe and validate a simple 
registration system for clinician-important TDI outcomes as an index.
Materials/Methods: The clinical and radiological outcome findings were formulated with five digits in line with the Eden 
Baysal Dental Trauma Index. Twenty-five experts (n = 15 in a primary expert panel and n = 10 in a feedback panel) from seven-
teen countries participated in the validation process using the e-Delphi method. After two rounds to reach consensus, the second 
version of the proposed system was presented to the feedback group. The revised post-feedback version was re-evaluated by the 
primary experts. All experts commented freely and answered four questions on the system's use using a three-point Likert-scale.
Results: The approved name of the proposed system is “Eden Dental Trauma Outcome Index”. The first digit reports the success 
of the restoration, and the second digit reports the healing type of root fracture. Coding the first two digits changed from Roman 
to Arabic numerals after the first round. The third digit records the external root resorption type with capitalised first letters of 
the two words describing the type. The fourth digit reports the maturity of the apex with lowercase first letters. The fifth digit 
records pulp status with Arabic numerals. Codes for unclear situations and tooth loss were added to all digits in the final version. 
All experts in the primary panel and 83.3% in the feedback panel reported that the index is practical but needs experience.
Conclusion: After four validation rounds, the “Eden Dental Trauma Outcome Index” for reporting clinician-important out-
comes was approved for face and content validity and external validity.

1   |   Introduction

The most favorable outcome of traumatic dental injuries 
(TDIs) is the healing of the pulp, periodontal, and bone tissues. 
However, TDIs are often accompanied by a range of complica-
tions, varying in type and severity, related to the tooth's survival. 

Importantly, these complications may manifest months or even 
years after the initial injury. Therefore, specialized care and 
long-term follow-ups in accordance with the guidelines of the 
International Association of Dental Traumatology are neces-
sary [1–4]. Long-term follow-ups can help detect various com-
plications, such as pulp necrosis, apical periodontitis, fistulas, 
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discoloration of the tooth crown, ankylosis, infra-occlusion, ex-
ternal replacement root resorption, and external inflammatory 
root resorption [1].

As dental trauma is inherently unpredictable, an accurate out-
come registration of the involved tooth is challenging. The out-
come of dental trauma depends on the specific type of injury 
sustained, its severity, the time elapsed before emergency treat-
ment, and the treatment provided. Moreover, the patient's age, 
the apex's maturity, and any accompanying injuries may be of 
significant clinical importance [1, 5]. Taking an international 
approach, Kenny et al. reported 13 important core outcomes in 
traumatic injuries and defined 10 injury-specific ones in 2018 
[5]; they further reported four clinician-important outcomes in 
2023 [6], such as pulp healing, periodontal healing, discolor-
ation, and tooth loss.

The objective of treatment procedures is to obtain a proper 
healing of pulp, periodontal ligament (PDL), bone, or soft tis-
sues, thereby minimising the potential for adverse outcomes, 
including the loss of the tooth and the alveolar bone. However, 
the success rates of dental trauma treatment can vary consid-
erably depending on the nature of the impact and circum-
stances of the injured tooth in question. Thus, the treatment 
of affected tissues and further functional and aesthetic reha-
bilitation pose challenges. For instance, the treatment of TDI 
in young patients is frequently unpredictable, complex, and 
costly, and it may persist throughout their lifetime, affecting 
their quality of life. Consequently, treatment planning often 
involves the input of specialists from different disciplines of 
dentistry. The impact of the unpredictability of TDIs' on treat-
ment outcomes and on patients' quality of life highlights the 
importance of and need for epidemiological studies with stan-
dardised registrations; specifically, studies producing compre-
hensive data sets that can facilitate the prediction of probable 
outcomes following trauma [7, 8].

In an emergency setting, carrying out a comprehensive TDI 
registration under stressful conditions may be challenging. 
Nevertheless, TDI patients need to be identified for later fol-
low-up. Therefore, it is essential to implement a straightforward 
registration in a simple system to be used in emergencies that 
clinicians can employ for more comprehensive registration and 
subsequent follow-up [7–9]. WHO has recently stressed the need 
for a standardised registration of TDI and developed a special 
entity for TDI (NA0D) in their WHO Classification of Diseases 
(ICD-11), based on Andreasen's classification system [10]. The 
Eden Baysal Dental Trauma Index (EBDTI) provided a sim-
plified registration system where five digits describe the types 
of tooth injuries and important factors affecting the treatment 
such as root maturity and accompanying bone fracture in a 
standardised manner which is in line with this initiative [11]. 
Additionally, soft tissue injuries can be recorded using super-
script numbers with the extension of the index, Modified Eden 
Baysal Dental Trauma Index (MEBDTI) [12]. It is evident that 
these can function as effective tools for the standardised collec-
tion of data at baseline and guide the long-term patient follow-
ups. This, in turn, facilitates the formation of evidence-based 
information, based on the possibility of collecting standardised 
large data sets obtained from multiple sources worldwide 
[13, 14].

Thus, given an index for reporting diagnostic findings of the 
traumatized tooth, this study explores the next step in a com-
prehensive registration system in TDIs. The aim is to describe 
and evaluate how to report the clinician-important outcomes of 
traumatic dental injuries in follow-up visits using an index to 
simplify standardised registration.

2   |   Materials and Methods

The study team conducted a literature search and evaluated re-
ported core outcome sets of TDI and finalized the content of the 
proposed index in two online group discussions. The present 
validation study investigated the Eden Dental Trauma Outcome 
Index as a tool to register the clinician-important outcomes of 
TDI in follow-up visits. To evaluate the face and content valid-
ity of the index, the study used the e-Delphi consensus method 
[15]. Researchers from different countries and specialties who 
have worked with and published studies on dental trauma or are 
Fellows of IADT were invited to the primary expert panel. This 
primary expert panel included 15 researchers with experience in 
TDI, and they evaluated the index in two rounds using Google 
forms as described below.

The hitherto reported outcomes detected by the clinical and 
radiological examination following various types of TDI were 
formulated in a format in accordance with the codes designat-
ing the five digits that is being used in the Eden Baysal Dental 
Trauma Index [11]. Information on the new index was given to 
the panel in a PDF document containing example cases where 
the index was used to code the outcomes. Thereafter, using 
a Google form, the panel assessed face and content validity 
through a set of statements related to the digits and codes of the 
index. These statements were prepared jointly by all members 
of the index development group. The Google form included the 
name of the index, its definition, and the codes for each of the 
five digits with defining statements.

In the first version of the proposed index (Table  1), the first 
digit reported the success of the restoration with Roman nu-
merals; the second digit reported the healing type of the root 
fracture again with Roman numerals; the third digit recorded 
the external root resorption type with a capitalised first letters 
of the two words used; the fourth digit reported the maturity 
of the apex with lowercase first letters of the words describing 
the apex, and the fifth digit recorded pulp status using Arabic 
numerals.

The fifteen expert panel members rated each statement on a 
scale of 1–9, where 1 represented “total disagreement” and 9 
“total agreement” with the statement. The nine assessment 
codes were clustered as follows: 1–3, 4–6, and 7–9, indicating 
“disagreement”, “not in agreement/doubt”, and “agreement” 
with the statement, respectively. A space for inserting remarks 
about each statement was also provided.

A statement was considered valid if 75% of the panel members 
rated it using a code within the cluster indicating “agreement”. 
Statements that did not achieve a 75% consensus were modified 
in accordance with the comments provided by the panel mem-
bers and the subsequent discussion between the authors. The 
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modified statements and codes were then again presented to the 
panel members for reassessment in a new form.

After the two expert panel rounds, the PDF document was up-
dated with the revised version of the index and information on 
its use. This consensus version of the index was assessed for ex-
ternal validity by a feedback panel of experts who were not part 
of the initial expert panel. A total of 15 experts with similar char-
acteristics of the primary expert panel were invited, and 10 of 
them agreed to join the feedback panel. The feedback panel ex-
perts were asked to use the proposed index to code the outcomes 
of five representative cases with six traumatised teeth on a form 
that contains clinical photographs and radiographs at baseline 
and follow-up visits. The experts were invited to comment on 
the index's use and to answer four questions on their experience 
using the index with a three-point Likert scale. They also had 
the chance to comment on the advantages and disadvantages 
of the index.

Subsequent to the evaluation of the index by the feedback panel, 
the authors engaged in a deliberation concerning the received 
comments and made some changes to the wording of some of 
the codes. The latest version of the index was then presented to 
the primary expert panel for final assessment, where they were 
asked to code three cases using the index. The index's final ver-
sion was established following this final assessment.

In sum, the whole e-Delphi process comprised four phases 
(Table 2). All forms included sections for free-form comments, 
which were then collated and analysed.

3   |   Results

The face and content validity of the index was determined by 
25 dental trauma experts in primary and feedback panels using 
the e-Delphi consensus method. The experts included in the 
study were from 17 different countries and were specialists in 
paediatric dentistry (n = 14), endodontics (n = 7), surgery (n = 3), 
and restorative dentistry (n = 1). Eleven (44%) of the experts were 
female.

The initial Delphi round with the primary expert panel was 
conducted in January 2024. The second round was held in April 
2024. The evaluation of the feedback panel was conducted in 
June 2024. The primary expert panel's final assessment was per-
formed in September 2024. The same experts participated in the 
primary expert panel over the course of three rounds. The feed-
back panel comprised a total of ten experts, in addition to the T
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TABLE 2    |    Flow-chart of the e-Delphi process.

Category Rounds Form Version

Expert panel (n = 15) R1 F1 First version

R2 F2 Second version

Feedback panel 
(n = 10)

R3 F3 Third version

Expert panel (n = 12) R4 F4 Final version
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primary group who participated in one round. It was observed 
that the attendance rate among the experts was 100% for the first 
three rounds and only the final round exhibited an 80% pres-
ence, with 12 out of the 15 experts present.

The primary expert panel (n = 15) rated the name of the index 
(Eden Dental Trauma Prognosis Index), its definition, and its 
content in an online form. In terms of content, the panel rated 
five statements, each defining a digit. In the first round, the ex-
perts stated that the index describes the status of the tooth at 
a given moment; namely, it does not have prognostic value but 
reports the outcome. The team accepted this precise sugges-
tion, and the name of the index became “Eden Dental Trauma 
Outcome Index”. Multiple experts stated that it was not possible 
to decide on the outcome and differentiate the healing at each 
moment in time. Therefore, a code for unclear situations was in-
cluded in the second version. Although the experts agreed on 
the definition and most statements, their comments on every 
statement, code, and wording produced major changes. The re-
vised index was re-evaluated in the second round. For example, 
for database purposes, the missing tooth code 9' was added to all 
digits to record a lost tooth as an outcome. The major changes 
and the agreement percentages for the two rounds are reported 
in Table 3.

After the two rounds, the revised version was sent to a new 
group of experts (n = 10) for feedback through a form contain-
ing five cases with six traumatised teeth and four questions on 
its use. The feedback panel experts' responses to four questions, 
presented on a three-point Likert scale, are reported in Table 4. 
After evaluating the coding performed by the feedback panel 
and reviewing their comments, the authors realised that the 
capitalised letters used for reporting the third digit, the “exter-
nal root resorption type”, caused some confusion. Comments 
from the experts revealed that differentiating surface resorption 
(SR) was complicated, so it was excluded to make the recording 
straightforward. The use of N in coding for both “No Injury” as 
“NI” and “Normal Healing” as “NH” caused confusion as well, 
so “Normal” has been replaced by “Proper” and used as “Proper 
Healing” with “PH” to define physiological healing of the PDL.

Following the collation of assessments from the feedback panel, 
the third version of the index was established and forwarded to 
the primary expert panel. The primary panel was tasked with 
recording three cases and responding to the same questions that 
were addressed by the feedback panel (Table 4).

After that last validation round, the final version of the index 
underwent a minor amendment to uniform the “not clear” op-
tion, which had varying numerical values assigned for different 
digits in the previous version. The option was standardised to be 
“8” and incorporated into all digits (Figure 1).

The final accepted definition of the index is as follows: “Eden 
Dental Trauma Outcome Index” is a five-digit index that records 
the clinician-important outcomes of a traumatised tooth by the 
success of the restoration, nature of root fracture healing, exter-
nal root resorption type as the outcome of the injured periodon-
tal ligament, the root development status, and the condition of 
the pulp. The FDI tooth code is used in parentheses to indicate 
the injured tooth.

The general comments on the final version provided by all the 
experts were collated and grouped under two main themes: ad-
vantages and disadvantages. The primary advantage reported 
was the standardized approach the index provides, which al-
lows for more effective data collection and analysis within an 
individual clinic and at the national and international levels. 
Additionally, the experts reported that the index may encourage 
a more comprehensive collection of clinical and radiographic 
information at review appointments and prompt clinicians to 
address all clinician-important TDI outcomes. The main disad-
vantage was that the digits and codes might need to be clarified 
if not used frequently. Moreover, the index, due to its compre-
hensive nature, is suggested to be more suitable for specialists 
than for practitioners.

4   |   Discussion

Accurate and systematic registration of long-term outcomes 
following traumatic dental injuries is essential for improv-
ing diagnosis, treatment, and prognosis of long-term healing 
complications. The newly developed Eden Dental Trauma 
Outcome Index was created to meet this need by summarising 
key clinician-important outcomes into a concise five-digit code. 
This approach ensures consistency in follow-up evaluations, 
supports clinical decision-making, and enables large-scale data 
aggregation for future research, including AI-based prognostic 
modeling. By enabling consistent documentation of post-trauma 
healing, the index offers a structured overview of the tooth's 
healing process—encompassing restoration success, root heal-
ing, periodontal ligament (PDL) health, apical development, and 
pulp status. These clinical related outcomes collectively define 
the long-term prognosis of the injured tooth.

A successful outcome after a TDI is indicated by the absence of 
symptoms, normal function, healthy radiographic appearance, 
and long-term stability of the tooth's survival. Regular follow-
ups are essential to identify and manage any delayed complica-
tions related to the uncontrolled healing process of the affected 
tissues, the timeliness and appropriateness of the treatment pro-
vided, and confounding factors such as the apex maturity. Even 
a minor impact directed to the tooth with no hard tissue injury 
may influence the integrity of the PDL and the pulp's neurovas-
cular supply [1–4].

It is imperative that the notion of “what to register as an out-
come” is subjected to greater scrutiny and elaboration. A study 
presented an international “core outcome set” (COS) encompass-
ing both generic and injury-specific outcomes across all iden-
tified domains for TDI in children and adults [5]. The generic 
outcomes include periodontal healing (to include bone loss, gin-
gival recession, mobility, ankylosis, and resorption) and pulpal 
healing. It is important to note that the proposed index does not 
record mobility. However, this is a clinical finding of PDL heal-
ing sequelae, which is systematically recorded by two subcate-
gories within the present index: inflammatory resorption and 
ankylosis. This information is of significance as it guides treat-
ment plans. The “core outcome set” comprises physical conse-
quences, such as pain and discoloration, and functional status, 
including tooth loss. The proposed index includes “tooth loss” 
as this is the most significant adverse outcome. In addition, the 
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outcomes also include aesthetics, which encompasses survival 
of the restoration, and patient perception, where the proposed 
index captures details of the restoration but excludes patient per-
ception as it is not a clinically important outcome [5].

In a more recent study by Kenny et  al. [6], mixed qualitative 
research methods were used to determine clinician-important 
TDI outcomes (such as pulp healing, periodontal healing, 

discoloration, and tooth loss) and patient-important outcomes 
(such as communication, pain, aesthetics, and quality of life). 
These outcomes have been agreed upon as the TDI minimum 
clinical outcomes that clinicians should record at routine ap-
pointments [6]. This study highlights the paramount impor-
tance of registering this information in clinical recording 
systems. The newly proposed index presented in this study, 
which includes the above-mentioned clinician-important COS, 

TABLE 4    |    The responses of the feedback and expert panel members on their experience using the index with a three-point Likert scale (%).

%

After practicing 
with the index, do 
you find it easy to 
use in the clinic?

“Eden Dental Trauma Outcome Index”

Useful Self-explanatory
Practical but needs 

experience

Panel Feedback Primary Feedback Primary Feedback Primary Feedback Primary

Expert (n) (10) (12) (9) (11) (9) (11) (10) (12)

Yes 50 66.7 88.9 72.7 55.6 72.7 100 83.3

Neutral 30 33.3 0 27.3 22.2 18.2 0 16.7

No 20 0 11.1 0 22.2 9.1 0 0

FIGURE 1    |    Changes between the second and the final version of the “Eden Dental Trauma Outcome Index”.

FDI 
TOOTH NO

CROWN
RESTORATION

ROOT
FRACTURE HEALING

EXTERNAL ROOT 
RESORPTION TYPE

ROOT DEVELOPMENT PULP STATUS

(..) 0 = no crown fracture and
need for restoration

1 = intact fragment
reattachment

2 = acceptable restoration
3 = discoloration of the

restoration- no renewal
necessary

4 = renewal necessary

5 = restoration missing

0 = no root fracture

1 = hard tissue healing

2 = connective tissue 
healing with or without
bone

3 = no healing and infection 
present

4 = not clear

NI  = No Injury of PDL 

NH = Normal Healing of
PDL

SR = Surface Resorption 
(Repair-related
Resorption)

IR = Inflammatory resorption
(Infection-related
Resorption)

RR = Replacement
Resorption (Ankylosis-
related Resorption)

m = mature root 

i  = immature growing root

a = arrested root 
development

r = resorbed root
physiological)

0 = clinically normal pulp

1 = partial/ total pulp canal  
calcification

2 = vital endodontic/
regenerative treatment

3 = necrotic/ infected pulp

4 = root canal treatment
performed

5 = not clear

9 = missing tooth 9 = missing tooth 9 = missing tooth 9 = missing tooth 9 = missing tooth

FDI TOOTH 
NO

CROWN
RESTORATION

ROOT
FRACTURE HEALING

EXTERNAL ROOT 
RESORPTION TYPE

ROOT DEVELOPMENT PULP STATUS

(..) 0 = no crown fracture and 
need for restoration

1 = intact fragment
reattachment

2 = acceptable restoration

3 = discoloration of the
restoration- no renewal
necessary

4 = renewal necessary

5 = restoration missing

0 = no root fracture

1 = hard tissue healing

2 = connective tissue 
healing with or without
bone

3 = no healing and
infection present

NI = No Injury of PDL

PH = Proper Healing of PDL

IR = Inflammatory 
resorption (Infection-
related Resorption)

RR = Replacement
Resorption (Ankylosis-
related Resorption)

m = mature root

i = immature growing root

a = arrested root 
development

r = resorbed root 
(physiological)

0 = clinically normal pulp

1 = partial/ total pulp 
canal calcification

2 = vital endodontic/
regenerative treatment

3 = necrotic/ infected pulp

4 = root canal treatment
performed

8 = not clear

9 = tooth missing

8 = not clear

9 = tooth missing

8 = not clear

9 = tooth missing

8 = not clear

9 = tooth missing

8 = not clear

9 = tooth missing
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has been constructed to this end. In general, the index includes 
three out of four outcomes deemed significant by clinicians, as 
reported by Kenny et al. [6] The fourth outcome was discolor-
ation. Discoloration may be considered a clinical finding of ne-
crosis or pulp canal obliteration and is not necessarily evident 
in every case. By recording the pulpal status in the index, more 
comprehensive information is recorded, and further informa-
tion regarding discoloration can be retrieved when required.

Filippi et al. [16] suggested a scoring system that calculated the 
current status of the injured tooth in a retrospective study with 
numerical values obtained by scoring the severity in a formula. 
The healthy tooth scores 100, and if one of the tissues (the dental 
hard tissues, the endodontium, the periodontium, the alveolar 
bone, and the gingiva) is not treatable anymore, the tooth scores 
0. Although the authors stated that the scoring system classi-
fies accidentally injured teeth in a standardised and more exact 
manner than according to the WHO nomenclature from a clini-
cal viewpoint, the scoring has not been used widely.

An umbrella review has proposed an “Autotransplantation 
Outcome Index” [17]. The authors of that review suggested that 
the index include pulpal, periodontal, clinical, and radiographic 
findings, as well as aesthetics and quality-of-life-related out-
comes in different levels of success; further, they recommended 
establishing a consensus with an expert group utilising the 
e-Delphi technique, which will then be validated [17]. It is ap-
parent that establishing a consensus on the elements to be reg-
istered, and the methodology by which they are to be registered, 
is imperative. The present study not only suggested an index but 
also employed the e-Delphi methodology to validate it.

Indices are standardised tools or scales used to measure various 
aspects of oral health that enhance the accuracy, consistency, 
and effectiveness of diagnosis, treatment, and monitoring, ben-
efiting both clinical practice and research. The “Eden Baysal 
Dental Trauma Index” was designed as a simple yet comprehen-
sive tool to document the extent of injuries, assisting clinicians 
in emergency and follow-up settings about the baseline diagno-
sis. This index uses five digits to define the injuries of the crown, 
root, and PDL and to record the maturity of the apex and the 
presence of an accompanying bone injury [11]. The extension of 
the index, entitled “Modified EBDTI”, records intra- and extra-
oral soft tissue injuries effectively [12]. Based on this recording 
system, the Eden Dental Trauma Outcome Index also provides 
a similar structure with five-digit recording system directly re-
lated to the core outcome set defined. All digits of the new index 
also include “8”, which represents ‘not clear’ and defines the out-
come as not clear enough to decide on a code, and “9”, which 
stands for ‘tooth loss’.

In cases where a TDI has resulted in hard dental tissue loss of 
the crown, an appropriate restoration is essential to restore the 
patient's function and aesthetics while maintaining pulp vital-
ity and ensuring long-term survival of the tooth. Thereby, the 
proposed index's first digit records the restoration's success in 
follow-up appointments. Arabic numeral from 0 to 5 records the 
restoration's status, especially the necessity of renewal in the fol-
low-up visit. The second digit stands for the healing of the root 
fracture, and for this outcome, Arabic numerals from 0 to 3 are 
used in a severity sequence where 3 represents infection. The 

experts in the present study accepted these two digits and codes 
without any debate.

It is evident that TDIs have a considerable impact on PDL, pulp, 
and root development. After a traumatic injury, PDL healing 
involves the removal of necrotic tissues and reorganisation, 
which causes a dynamic process on the root surface with tran-
sitions from surface resorption to external resorption, replace-
ment resorption, or healing [18]. A variety of cellular systems 
are involved on the root surface, each with distinct potential for 
healing and repair, defined as the re-establishment of tissue con-
tinuity without functional restitution or regeneration, whereby 
injured or lost tissue is replaced with new tissue exhibiting iden-
tical tissue anatomy and function, and finally metaplasia, where 
a new type of tissue replaces the injured tissue. For the pulp, the 
revitalisation process is contingent upon the size of the apical fo-
ramen [19]. Trauma has an evident impact on several dental tis-
sues, including the alveolar bone, the periodontal ligament, the 
cementum, Hertwig's epithelial root sheath, and the pulp; there-
fore, setting the last three digits of the index took a considerable 
amount of time. As a result, the related outcomes are divided 
into PDL healing, root maturity, and pulpal status in that order.

Thereby the third digit describes the PDL healing with exter-
nal root resorption type. The coding process uses the capitalised 
first letters of related two words. Although included in the first 
version, transient surface resorption (SR) was excluded from 
the index due to the difficulty in detecting it. In the context of 
luxation injuries, periodontal ligament reattachment without 
complications such as ankylosis (replacement resorption) or 
infection indicates a positive outcome. Since recording both in-
flammatory resorption (IR) and replacement resorption (RR) is 
necessary, these outcomes were included in the index. Evidently, 

FIGURE 2    |    Baseline findings of traumatised primary incisor with 
subluxation were recorded with the “Eden Baysal Dental Trauma 
Index” as (51) 0 0 S m. Two-year follow-up findings showed an anky-
losed primary maxillary right central incisor with necrosis.

Intraoral Photograph and Periapical Radiograph

Time of follow-up

2 years

(51) 0 0 RR m 3
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the term “proper healing” (PH) requires further elucidation by 
establishing clear-cut criteria. This term was employed in the 
context of physiological healing after a TDI.

The fourth digit of the proposed index helps clinicians record 
the maturity of the apex using lowercase first letters of the words 
describing the situation. This is an essential outcome for young 
permanent dentition, where growing in immature roots or ar-
rested root development may be detected. This also has an im-
pact on pulp vitality.

The fifth digit includes information on pulp status. In cases where 
pulp vitality is retained, the absence of necrosis, discolouration, or 
need for root canal treatment are signs of success. The new ter-
minology used in endodontics—that was suggested by some ex-
perts- namely “clinically normal pulp” rather than “vital pulp”, 
was accepted by the expert panel as the terminology to define the 
favourable pulp status by the authors. The pulpal outcome may be 
necrosis, and it should be recorded as an unfavourable outcome. 
On the other hand, if this is followed by an endodontic treatment, 
such as a root canal or regenerative treatment where the tooth 
presence maintains function and aesthetic, these are accepted as 

favourable outcomes. All these options, as well as partial loss of 
the pulp with vital endodontic treatments, may also be recorded 
separately by the index. Although all the outcomes above were 
included in the Eden Dental Trauma Outcome Index, some ad-
ditional complications, such as internal resorption or transient 
apical resorption, could not be incorporated. The expert panel ini-
tially perceived this as a limitation, but it has since been accepted 
as a generalisation, given the inherent difficulty in including each 
potential outcome within the consensus.

The complexity of trauma, potential complications, and vari-
ability in healing response make the evaluation of the outcomes 
multifaceted. Conducting long-term follow-up assessments is 
imperative because complications such as pulp necrosis, root 
resorption, and periodontal breakdown can manifest long after 
the initial trauma. Early detection and intervention during fol-
low-up appointments can markedly enhance the prognosis of 
the affected tooth. Five digits with numerous numbers and 
letters may seem complicated at first. According to the expert 
panel, one of the disadvantages of the index is that users must 
commit the details to memory to use it effectively. Unless clini-
cians see trauma patients daily, they would have to repeatedly 

FIGURE 3    |    Clinical and radiographical findings at baseline revealed a non-complicated crown fracture of 11 and a complicated crown fracture 
of 21 and recorded with the “Eden Baysal Dental Trauma Index” as (11) 2 0 N i and (21) 3 0 N i respectively. At the time of trauma, a composite resto-
ration was the treatment for the tooth 11, whereas the complicated enamel-dentin fracture of tooth 21 was treated by partial pulpotomy and compos-
ite restoration at the age of 8 years. An acceptable outcome in 3 years 7 months follow-up was recorded. The follow-up visits' findings revealed pulp 
necrosis for tooth 11 in 5 years and 2 months, and a root canal treatment was performed. The TDI outcomes for tooth 21 remained unaltered in time. 
The figure shows follow-up visit recordings with the Eden Dental Trauma Outcome Index for both teeth.

Intraoral Photograph and Periapical Radiograph 

Time of follow-up
Eden Dental Trauma Outcome Index

3 years, 7 months

(11) 2 0 NI m 0 (21) 2 0 NI m 2

5 years, 2 months

(11) 2 0 NI m 3 (21) 2 0 NI m 2

5 years, 10 months

(11) 2 0 NI m 4 (21) 2 0 NI m 2
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check the meaning of the numbers and letters. Fortunately, 
contemporary computers and patient recording systems provide 
invaluable assistance in this regard, facilitating accurate and 
systematic data documentation. The introduction of the index 
represents transition of registration from the traditional practice 
of handwritten documentation to a more structured approach 
involving numerical and alphabetic codes, each with a clearly 
defined meaning. As stated by the experts, the recording by the 
index helps the clinician to include the relevant feature in fol-
low-up visits. The use of computers and the internet facilitates 
the implementation of a guided recording process, obviating the 
need for memorisation. The proposed index presents the pos-
sibility of a standardised record that can be employed to sum-
marise the trauma experience in time through the use of a code, 
as demonstrated in Figures 2 and 3.

The dental trauma experts involved in the present validation 
process noted that the index, given its comprehensive nature, is 
more appropriate for specialists than for practitioners. It is im-
portant to note that this is not a proposed requirement or lim-
itation but rather a preference for future use. In addition, it is 
primarily the responsibility of all dentists to conduct emergency 
treatment for patients presenting with dental trauma; however, 
in practice, patients are often referred to paediatric dentists and 
endodontists for ongoing care. On the other hand, the experts 
strongly recommended that the index be incorporated into the 
dental undergraduate curriculum to facilitate the teaching of 
outcomes and reach a more extensive audience.

Whilst there is no obligation to utilise the outcome data as an 
index, doing so facilitates systematic registration and may reduce 
recording time. Implementing the index in electronic health re-
cords will enable interoperability in recording TDI outcomes. 
Further details, including discoloration and patient-specific 
outcomes, may be documented within patient management sys-
tems that contain electronic dental health records. Integrating 
the diagnostic findings with the outcomes recorded in the same 
manner using an appropriate index will help digitize the data 
and enable the delivery of the best treatment for each individual 
patient-specific TDI.

In conclusion, the delineation of clinician-important outcomes 
has been defined, and the introduction of the index has the 
potential to facilitate streamlined registration processes in fol-
low-up visits. Index, by standardising and enhancing patient 
registration efficiency, will enable international comparisons 
and promise the creation of larger databases, thereby fos-
tering global integration. The adoption of the International 
Classification of Diseases, 11th Revision (ICD-11) for the diag-
nosis of dental trauma was regarded as a significant advance-
ment, in accordance with the World Health Organization's 
(WHO) recommendations. The utilisation of this validated 
clinician-important outcome index is in alignment with the 
principles of this approach.
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