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Original research

Web-based dental trauma database using Eden Baysal
dental trauma index: a turkish multicenter study

Purpose

To describe the prevalence and pattern of traumatic dental injuries (TDIs) among
Turkish children in a web-based and multicenter design using Eden Baysal Dental
Trauma Index (EBDTI).

Materials and Methods

The study sample consisted dental trauma patients aging 1-15 years and a web-
based form was developed and used to record the information of the patients’
clinical and radiographic findings including EBDTI. The obtained data also included
patient gender, age at the initial date of trauma, date of trauma, cause of injury and
emergency treatment. Data were analyzed using Pearson Chi-square and Fisher's
exact tests.

Results

A total of 280 traumatized teeth in 252 patients were evaluated. Dental trauma
was seen more in boys and 7-10 years age group (p<0.05). There were significant
differences between permanent and deciduous teeth with regard to uncomplicated
and complicated crown fracture rate (p<0.05). The root fractures were mostly
located at the apical third of the root in both dentitions.

Conclusion

TDI was associated with age, gender, and type of dental trauma. EDBTI provided
easy and proper recording of multiple dental injuries and maturity of the apex and
it was found to be a very useful tool to facilitate online recordings of dental injuries.

Keywords: Dental trauma, Eden Baysal Dental Trauma Index, Traumatic dental
injuries, Web-based data

Introduction

Traumatic dental injuries (TDIs) are mostly seen in childhood. A recent
meta-analysis showed that one-billion living people had a traumatic inju-
ry (1). This huge burden of traumatic dental injuries has impact on quality
of life of individuals and may need costly lifelong treatment (2-5). Epi-
demiological studies on dental trauma are limited with the information
obtained from cross-sectional and prospective studies (6). The findings
on frequency and distribution of trauma types and its relation with age
and gender may help researchers to improve guidelines and stakeholders
to plan oral health policies for the target populations. A major obstacle
in reporting is the lack of standardization about the classifications of the
dental injuries and sample size (7, 8).

The reported dental trauma prevalence for primary and permanent
dentitions in the literature varies by study populations, region, season-
al changes, and methodology (9-16). The frequency of traumatic dental
injuries according to the type has also been reported by retrospective
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studies with great variations (17, 18). The etiology of TDI and
concomitant situations such as age of the patient, location
of the traumatic injury and the associated luxation injuries
all have tremendous effect on the outcome and prognosis
(4,19).

Several classifications were suggested in recording TDI
types in the dental literature (4, 17, 20, 21). The most frequent-
ly used classification defined by Andreasen (21) can clearly
describe the major type of injury. However, it is not possible
to describe multiple injuries and other information such as lo-
cation of the root fracture using classifications. On the other
hand, the maturity of the apex or accompanying bone injuries
that play an important role in treatment planning can only be
recorded separately. Therefore, an index has the advantage of
recording multiple dental tissue injuries and accompanying
bone fracture and additional data, such as root maturation as
in Eden Baysal Dental Trauma Index (EBDTI) (22).

One of the key endpoints of the present study was to obtain
data on traumatic dental injuries using the new index, which
enables to record trauma type, the characteristics of the pa-
tient such as the maturity of the tooth or the accompanying
luxation injuries. EBDTI is a five-digit index that defines the
type of the injury of the dental hard tissues (crown in relation
to the pulp and root), periodontal ligament, and alveolar pro-
cess, and it also records the maturity of the root apex. The FDI
tooth code should be used in parentheses to indicate the in-
jured tooth. This recording gives detailed information on the
tooth whereas; all this information will also help the clinician
to perform a decision tree for a treatment plan. Another ad-
vantage of EBDTI is that it is simple and uses not only num-
bers but first letters of the words and simple signs that makes
it easier to apply and it provides ease of registration even in
emergency situations. It is also suitable for computer registra-
tion which makes recording even easier for gathering data.

To report survival rate of the traumatized teeth in relation
with treatment alternatives, large sample sizes are needed.
Many predictors and associated factors such as age, maturi-
ty of the apex and accompanying injuries serve in a multifac-
torial way to improve complications and to have impact on
the outcomes. This requires statistical analysis of data from
large and multiple centers to understand the importance
of known predictors for healing (23). Therefore, multicenter
studies will help to gather the appropriate sample size to
reach evidence-based conclusions (24). When gathering
data from different centers, web-based forms are depend-
able and provide immediate recording (25).

This web-based and multicenter study that uses EBDTI
aimed to utilize a dental trauma database to analyze the pat-
tern of TDIs among Turkish children and show the usability
of the index online.

Materials and Methods
Ethical aspects

Ethical approval was obtained from Local Ethics Commit-
tee of Ege University, Turkey (No= 18-2/38). This study fol-
lowed recommendations of the Declaration of Helsinki and
Resolution. Parents / caregivers of research subjects were
clarified about the objectives of the study and agreed to their
participation by signing the free and informed consent form.

Study sample and design

The study employed a prospective and descriptive design
and was conducted in four cities in Turkey. Maximum varia-
tion sampling method was used to obtain study sample and
cities have different socioeconomic status and Human De-
velopment Index (HDI) (26). The study sample consisted of
dental trauma patients aging 1-15 years old, attending these
Department of Pediatric Dentistry Clinics between February
2018 and August 2018.

Data collection

A web-based form was developed and used to record the
information of the patients’ clinical and radiographic findings
from four Universities. Information gathered included patient
gender, age at the initial date of trauma, systemic condition,
date of trauma, cause of injury, place of the accident, type of
TDI, tooth/teeth involved in trauma, and concomitant injuries.
Both of TDIs to primary and permanent teeth were included
in this study. Cause of injury included falling, strike, sport acci-
dent, traffic accident, fighting, violence and others. The emer-
gency treatment was also recorded for each TDls.

Eden baysal dental trauma index

Table 1 presents the summary of codes used in EBDTI
(22). It contains all the essential clinical registrations of as-
sociated injuries according to Andreasen’s classification (20)
and in addition also records maturity of the root. Data were
entered electronically via web-based data form by trained
pediatric dentists who were standardized in the clinical and
radiographic examination of TDIs according to the EBDTI.
A pilot study was performed to confirm the inter and intra
agreement of four investigators to use EBDTI. Periapical ra-
diographs and review of all clinical cases by all of investiga-
tor finally confirmed the diagnosis before statistical analysis.

Statistical analysis

Data were analyzed using the Statistical Package for Social
Sciences (SPSS for Windows, version 18.0, SPSS Inc., Chica-
go, IL USA). Bivariate analyses were performed to test the
association between sociodemographic and independent
variables and dental trauma type and treatment, using the
Pearson Chi-square and Fisher’s exact tests. The statistical
significance level was set at 5%.

Table 2. Distribution of the sample according to age and gender

Age Group (years) Boys Girls

n % n %
1-3 21 144 14 13.2
4-6 14 9.6 12 11.3
7-10* 84 57.5 57 53.8
11-15 27 18.5 23 21.7
Total 146 100.0 106 100.0

* shows the statistically significance difference among age groups, verified
by Chi-squared test, p=0.021
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Table 1. Eden Baysal Dental Trauma Index and its components

1st digit 2nd digit 3rd digit 4th digit 5th digit
Crown Fracture Root fracture  Luxationinjury  Maturity of apex AIve;: Lacrtz::cess
No of tooth (FDI) Oto5 Oto3 Capital first letters Small first letters +or-
0 =none 0 =none N = None i=immature + = presence
1 =enamel 1=apical 1/3 C=Concussion m= mature - =absence
2 = uncomplicated crown 2 =middle 1/3 S = Subluxation r = resorbed

3 = complicated 3=cervical 1/3 E= Extrusive

4 = uncomplicated crown-root L = Lateral
5 = complicated crown-root | = Intrusive
A = Avulsion

Results

Data were extracted from pediatric dentistry clinics of
four different universities over a 6-month period showed
that a total of 252 patients (280 teeth) suffered dental trau-
ma. Table 2 shows the distribution of the sample according
to age and gender. 57.9% (n = 146) of these patients were
male. The distribution of TDIs differed according to gender
(p<0.05). The distribution of TDI according to universities
in ascending order was as follows: Inonu (n=113, 44.8%),
Cumbhuriyet (n=78, 30.9%), Ege (n=38, 15.1%), Usak (n=23,
9.2%).The mean age of patients with dental trauma was
7.87 + 3.18 years (minimum 1, maximum 15). The mostly
seen dental trauma age group was 9 (17.8%, n=50) and 8
(13.2%, n=37). 7-10 yr age group was found to be more
subjected to dental trauma (p=0.021). Only 3.9% (n = 10) of
the patients had systemic disease, whereas 63.5% (n = 160)
had tetanus vaccination. Only 2.8% (n = 7) of the patients
had allergic disorders. The mostly seen place where dental
trauma occurred were home and school (n=82, 29.3% and
n=73, 26.1, respectively).

Table 3 shows the distribution of the type of dental trau-
ma cases according to codes of EBDTI. There were signifi-
cant differences between permanent and deciduous teeth
with regard to uncomplicated and complicated crown frac-
ture (p<0.05). While uncomplicated crown fracture was the
most common injury in permanent teeth (43.6%), 85.9% of
deciduous teeth had no crown fracture. There was no root
fracture in a vast majority of traumatized permanent and
deciduous teeth (95.5 and 97.4, respectively). Apical root
fracture was the most common injury type in permanent
and deciduous teeth (95.5 and 97.4, respectively). In terms
of luxation injuries, while subluxation was the most com-
mon type in permanent teeth (15.8%), subluxation and
lateral luxation were mostly seen in deciduous teeth (30.8
and 28.2, respectively). In terms of maturity and shape of
apex, most of the traumatized teeth in both dentitions
had mature apex. There was no alveolar process fracture
recorded for all cases.

While eleven teeth had both crown fracture and luxation
injury, enamel fractures were observed in 2 and uncompli-
cated crown fractures in 9. Of these traumatized teeth, 6 had
subluxation, 3 had lateral luxation, 1 had avulsion, and 1 had
extrusion injuries. Only 3 of those teeth had mature apex.

The total number of teeth with root fractures in all teeth was
11. Apical root fracture was observed in 5 of these teeth,
middle root frcature was seen in 3, and cervical root fracture
in 1. While none of these teeth had luxation injuries, only 2
had complicated crown fractures.

Table 4 shows the distribution of traumatized teeth ac-
cording to type of dentition. Maxillary first incisors were
the most traumatized teeth in both dentitions. Figure
1 shows distribution of emergency treatment for trau-
matized permanent teeth. Regardless of tooth number,
composite restoration was the most seen treatment type
among traumatized permanent teeth. Figure 2 shows the
distribution of emergency treatment for traumatized de-
ciduous teeth. Review only was the most seen treatment
type among deciduous teeth.

Figure 3 shows the distribution of traumatized teeth
with luxation injuries according to maturity and shape
of apex.

“While the total number of avulsed teeth was 19, 13 of
those were permanent teeth. Nine of them were found in
the place of dental trauma, 5 of them were stored dry. Only 4
of avulsed teeth were replanted in 30 min after dental trau-
ma. The maxillary permanent central incisors were the most
avulsed teeth recorded. The total number of avulsed decid-
uous teeth was 6 and none of avulsed deciduous teeth were
replanted.

otomy: 1=13; 6%
Review only: 1=08; 14% Euipotsay -
o Apexification: n=5; 3%

Direct capping: n=20; 10%

Restoration: n=49; 24%
Indirect capping: n=36; 18%

Reposition: n=21; 10% Root canal: n=30; 15%

Figure 1. Distribution of emergency treatment for traumatized
permanent teeth.
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Table 3. Distribution of dental trauma cases coded by Eden Baysal Dental Trauma Index

Codes Permanent teeth Deciduous teeth

n % n %

1st digit: Crown Fracture

Code 1 Enamel 2 1.0 0 0

Code 3 Complicated crown* 33 16.3 4 5.1

Code 5 Complicated crown-root fracture 0 0 1 13

2nd digit: Root Fracture

Code 1 Apical 1/3 5 2.5 0 0
Code 3 Cervical 1/3 1 0.5 0 0
3rd digit: Luxation injuries

C Concussion 0 0 2 2.6

E Extrusive Luxation 8 4.0 2 2.6

| Intrusive Luxation 8 4.0 10 12.8

4th digit Maturity of the root

_
o
~N

m mature apex 53.0

w
O
(%
o
o

5th digit

- absence of alveolar process fracture 202 100.0 78 100.00

Exu'acﬁmx 0=15; 19%

. - O
é
P
L2211 11
Pulpotomy: n=6; 8%
Review only: n=35; 45% | & P
£
g
FEE 6 6 2 11 68 14
2
H
~ i IR 52 18
| Reposition: n=6; 8% 0 20 40 60 80 100 120
Ep]int: 0=5; 6% ® Avulsion u C¢ ion ® Extrus ion w1 iveluxation mLateral luxation ®mNone ®Subluxation

Figure 2. Distribution of emergency treatment for traumatized deciduous ~ © igure 3. Distribution of traumatized teeth according to maturity of apex
teeth, for luxation injuries.
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Table 4. Distribution of traumatized teeth according to type of
dentition

Permanent Teeth Deciduous Teeth

number % umper "%
11 78 38.5 51 27 34.6

12 17 8.4 52 5 6.4

13 1 0.5 53 4 5.1

14 1 0.5 54 1 1.3
21 82 40.6 61 23 29.6

22 8 4.0 62 4 5.1

31 5 2.5 63 3 3.8

32 1 0.5 71 4 5.1

41 7 3.5 72 1 1.3
42 2 1.0 81 5 6.4
82 1 1.3

Total 202 78
Discussion

To our knowledge, this is the first study to describe prev-
alence and pattern of TDIs using EBDTI in a web-based and
multicenter design among Turkish children. This design also
enabled to test the performance of EBDTI (22), which is a
newly developed index to overcome the disadvantages of
the present dental trauma classifications, in an epidemiolog-
ical study.

With an online data collection form, data from four differ-
ent centers were stored online and the results reached the
researchers in the form of reports in Excel format. This data
collection process allowed researchers to systematically and
easily enter data, allowing online storage of collected data
and more convenient reporting and evaluation of results.
Similar to the previous studies (24, 27), using the web-based
online application by researchers in different centers all over
Turkey gives hope for a data collection and evaluation pro-
cess at the national level.

The EBDTI is a useful tool to record the information about
TDIs on different levels by means of only 5 digits following
the FDI tooth code (22). Different characters as numbers,
capital and lower case letters and simple signs rather than
only numbers are used to code the information of the inju-
ry as digits make it simple to apply. First letters of the relat-
ed words are used to make it easier and straightforward to
remember. Trauma involving the dentoalveolar region can
result in fractures and/or displacement of teeth and/or frac-
tures of bone and/or soft tissue injuries often seen in com-
bination. All of the injuries should be documented properly
for further referral and treatment planning. The index has
been structured to also contain the data such as location of
root fracture, apex maturity, and fracture of alveolar process.
Identifying all of this valuable information in a single index
would surely help the clinician to manage TDIs properly. As
reported in the findings of the current study, EBDTI could re-
cord many different types of injuries at the same time and re-
cord their distribution with each other. This feature, which is

different from the existing classifications in the literature, en-
ables EBDTI to combine the assessment of crown, root, apex
and alveolar conditions of injury types rather than a single
type of injury. For example, how many teeth with crown frac-
tures are accompanied by root fractures or the distribution
of the crown fractures relative to the luxation injury can be
easily recorded with this index. Although, a recent study (9)
reported that multiple dental injuries, including supportive
bone and soft tissue injuries, have been found to make up
1.8%-5% of the traumatic injuries among Turkish children,
it failed to report the localization of the root fracture. Our
study reported 3.9% multiple injuries with crown fracture
and luxation injury within 6 months and it was also possible
to report the localization of the root fracture in multiple in-
juries which is different from the previous epidemiological
studies and is an advantage of the EBDTI.

As an important clinical feature, the maturity and shape
of the apex plays an important role in the treatment plan
of the traumatized tooth. On the other hand, treatment is
closely related with the localization of root fracture and the
accompanying injuries. Therefore, EBDTI will help clinicians
select proper treatment according to the type of the injury
and plan a follow-up schedule. The findings of this study
reported that apical third root fracture was more common
for the permanent dentition and 2 cases with middle third
root fracture was recorded for primary teeth.

In accordance with other studies (15, 19, 23, 28, 29), this study
also showed that the most frequently traumatized teeth were
permanent maxillary incisors. This may be due to the position
and angle of the maxillary incisors in the oral cavity, which
makes them more predisposed to TDIs (12). No TDIs were ob-
served in the posterior teeth. In this study, enamel-dentin frac-
ture (uncomplicated) and subluxation were found to be the
most common type of TDIs in permanent teeth. These findings
are consistent with previous studies (28, 29).

Another important factor affecting the injury pattern is
local biological factors (30). The alveolar bone is less min-
eralized and has higher flexibility in children (31), and the
mechanical properties of teeth formed as a result of the per-
manent accumulation of dentin and cement by time cause
changes in the occurrence and sequelae of trauma in decid-
uous and permanent teeth (32). If the damping effect of the
tissues surrounding the root is increased, the energy trans-
mission in a tooth changes following a pulse on the crown
(33).Thus, energy from a trauma absorbable by a flexible
bone and a large periodontal ligament in a child may cause
root fracture in an adult (34, 35). Under the influence of all
these clinical and demographic variables, the etiology of TDI
is very complex and different in children with regard to de-
ciduous and permanent teeth.

Permanent teeth were found to be more subjected to TDIs
than deciduous teeth. This may be due to higher prevalence
of TDIs with increased age (36). There was also no significant
correlation between TDIs and systematic disease or allergy.
Consistent with previous studies (4, 9, 29), this study found
that boys were exposed to TDI more than girls. This could be
due to males participating more in activities which require
more physical activity, and having more leanings towards vi-
olence. With similar to previous studies (9, 15, 36), this study
revealed that 7-10 yr age group was found to be more sub-
jected to dental trauma.
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School and house were the most common places where
children were exposed to dental trauma. This may be be-
cause education was ongoing at schools in Turkey during
most of the data collection period and children had spent
majority of the time at school. Children also have more phys-
ical activity with their friends with increasing age, and act
more uncontrollably in their peer environment. On the other
hand, in very young age groups, children may be exposed to
more TDlIs indoors because they spend more time at home.
The main causes for dental trauma in children are falls and in-
juries sustained during play. These findings are supported by
some previous studies in the literature (9, 10, 15, 16, 28, 37).

This study had several limitations. An important limitation
was that the advantages or disadvantages of the web-based
database application were not properly tested. Another lim-
itation was the small sample size and data collection period.
However, this study was designed as a pilot study. Future
studies will be conducted in different centers and with larg-
er sample sizes; as such, the validity of the findings should
be supported. Another limitation was that many environ-
mental factors and independent variables that could have
an impact on TDIs were not evaluated. Future studies should
examine whether there are any interactions between these
variables and TDls.

Conclusion

TDIs were significantly associated with age, gender, and
type of dental trauma. Multiple dental injuries including
hard and soft tissues were seen in 3.9% of all cases. Since
TDIs are combination injuries involving several dental tis-
sues, it has been found useful to use an index to facilitate
the classification of these injuries, and to create a web-based
records to facilitate the monitoring of TDI-related data in a
single database and long-term, EBDTI promises the possibil-
ity of easy data collection worldwide.

Tiirkge Ozet: Eden Baysal Dental Travma Indeksi ile Web Tabanli Dental
Travma Veritabani: Cok Merkezli Tiirk Calismasi. Amag: Bu ¢calismanin
amaci web tabanli ve ¢cok merkezli bir ¢calisma dizayninda Eden Bay-
sal Dental Travma indeksi (EBDTI) kullanilarak Tiirk cocuklari arasin-
da travmatik dis yaralanmalarinin (TDY) yayginligini tanimlamaktir.
Gereg ve Yontem: Calisma 6rneklemi 1-15 yas arasinda ve dental trav-
ma gecirmis hastalardan olustu. EBDTI kullanarak hastalarin klinik ve
radyografik bulgularini kaydetmek icin web tabanl bir form gelistirildi.
Elde edilen veriler hastanin cinsiyeti, travmanin tarihindeki yasi, travma
tarihi, yaralanma nedeni ve acil tedavi gibi degiskenler acisindan ince-
lendi. Veriler Pearson Ki-kare ve Fisher’s kesin testleri kullanilarak analiz
edildi. Bulgular: 252 hastada toplam 280 travma gecirmis dis deger-
lendirildi. Dental travma erkeklerde ve 7-10 yas grubunda daha fazla
goriildii (p <0,05). Daimi ve siit disleri arasinda komplike olmayan ve
komplike kron kingi gériilme sikligi agisindan anlamli fark bulundu (p
<0,05). K6k kiriklari cogunlukla her iki dislenme déneminde de kdkiin
apikal Ugliisiinde gériildi. Sonug: TDY yas, cinsiyet ve dental travma
tird ile iligkili bulundu. EDBTI, ¢oklu dis yaralanmalarinin ve apeksin
gelsiminin kolay ve uygun bir sekilde kaydedilmesini saglamakta fay-
dali bulundu. Ayrica, dis yaralanmalarinin kayitlarini kolaylastirmak
icin web tabanli uygulama yararl bir yéntem olarak bulundu. Anahtar
Kelimeler: dental travma, Eden Baysal Dental Travma indeksi, travmatik
dental yaralanmalar, web tabanli veriler
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