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Abstract

Introduction and Objective: The aim of this study was to investigate
whether the sequelae arising from dental trauma in permanent teeth
were influenced by the use or non-use of a clinical protocol, in emergency
care treatment facilities in the city of Joinville/SC, Brazil. Material
and methods: From 2008 to 2010, a total of 70 dental records were
reviewed and evaluated 6 months after the completion of treatment.
In addition to the data relating to gender, age, etiology, most affected
teeth, and most prevalent traumas, the individuals were divided into
2 groups to compare the sequelae observed following either the use
or non-use of a clinical protocol for dental trauma treatment. Results:
There was a greater incidence of male patients, particularly in the age-
range of 8 to 15 years. Falls were the most frequent cause of trauma.
The total success rate of the emergency care was of 78.57%. In the
group in which the protocol was used, the success rate reached 88.89%
compared to 60.0% in the group in which the protocol was not used.
Conclusion: The use of a clinical protocol positively influenced the
sequelae arising after treatment for dental trauma.
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Introduction

Dental trauma in permanent teeth can be
considered a public health problem, and it can cause
esthetic, psychological, and social problems in the
patient, necessitating multidisciplinary treatment [6,
14, 15, 17]. After dental caries, accidents involving
dental trauma are the most frequent cause of tooth
loss, and a common cause of patients seeking
emergency care services. Several studies on the
epidemiology and prevalence of dental trauma have
been conducted, and it has been suggested that where
present, negligence or a lack of knowledge among
the dentists performing the emergency care can
compromise the treatment prognosis [4, 8, 9, 17].

The complexity of dental trauma is variable
and depends on the involvement of several tissues
of different hardness, such as enamel, dentin,
cementum, pulp, and periodontium; consequently,
their repair is different [9]. The sequelae resulting
from dental trauma should be followed up at short-
and long-term intervals; depending on the degree
of complexity of the trauma, it may result in root
resorptions, pulp necrosis, tooth mobility, and/or
root canal calcification, as well as tooth loss [4,
12, 16].

In cases of dental trauma in which either
a partial or total rupture of the neurovascular
bundle occurs, the mechanisms of revascularization
and reinnervation may initiate the accelerated
deposition of hard tissue along with root canal
walls resulting in root canal calcification; if there
is a revascularization failure, pulp necrosis may
occur. When the process of root resorption takes
place, it is normally progressive and eventually
results in tooth loss [11].

Clinical protocols are treatment guidelines
based on scientific evidence, and their use is
recommended to optimize treatment quality,
materials used, and treatment time [1]. The
emergency care protocol used in this study has
been well described by International Association
for Dental Traumatology (IADT) [8], and it was
reviewed by Flores et al. [5]. With regard to cases of
enamel-dentin fractures, the protocol recommends
that dentin be protected with glass ionomer cement,
or the fragment must be bonded. In such cases,
radiographs should be taken, to detect possible root
fractures or damage to other teeth, and the teeth
should be followed up from 6-8 weeks to up to 1
year. In enamel-dentin—pulp fractures, pulp vitality
should be confirmed, and a periapical radiograph
should be taken to determine the stage of root
formation. Treatment options in these cases include
direct pulp capping, pulpotomy, or pulpectomy. In

crown-root fractures, immediate treatment options
are pulp capping, pulpotomy, or pulpectomy,
followed by provisional bonding of the fragment
or its removal, until a definitive treatment has
been decided. When tooth extrusion occurs, tooth
repositioning should be performed immediately, by
applying light pressure on the alveolus, followed by
flexible splinting for 2 weeks. Pulp status should
be monitored for 4 weeks to up to 5 years. Lateral
luxation demands tooth repositioning and splinting
for 4 weeks, as well as pulp status control. When
intrusive luxation happens and displacement
of the tooth apex is complete, immediate tooth
repositioning should be performed followed by
pulpectomy; when tooth apex displacement is
incomplete, spontaneous repositioning may occur,
thus demanding preservation. Avulsed permanent
teeth should be kept immersed in milk, saline
solution, or saliva for no more than 60 min prior to
repositioning of the tooth into the alveolus, followed
by semi-rigid splinting for 2 weeks, both in cases
of closed or open apex. Another recommendation is
to hold the tooth by the crown, avoiding touching
the root surface. Antibiotics and antitetanic serum
drugs are required in cases where the tooth has
touched the ground, and endodontic therapy
should be initiated 7-10 days after replantation.
If tooth replantation is performed after more than
60 min of extraoral time, it is necessary to clean
the necrosed periodontal ligament and to perform
endodontic therapy outside the mouth. Further,
the tooth should be immersed into a 2% sodium
fluoride solution for 20 min, followed by flexible
splinting for 4 weeks [18].

The aim of this study was to investigate the
relationships between the success and/or failure
of emergency treatments administered to patients
with traumatic injury to the teeth, and variables
including the use or non-use of a clinical protocol,
and the level of education, and the professional
experience at an emergency care treatment facility
in the city of Joinville/SC, Brazil.

Material and methods

This was a retrospective study conducted via
analysis of the files of patients with a history of
dental trauma treated at the public health services
of the city of Joinville (SC, Brazil), from January
15, 2008 to January 15, 2010, and followed up
for 6 months after the completion of emergency
treatment. The study was approved by the ethical
committee of Positivo University. The city of
Joinville has 170 years and was mainly colonized
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by Germans. Currently, it is the biggest city in the
state of Santa Catarina, with a total population of
1,094,570 inhabitants with the 13° highest Human
Development Index of Brazil (0.857). From 440
patients that attended during the aforementioned
period, 100 had suffered dental trauma, and of
these, 70 returned for follow-up. The data from
these 70 patients were organized with regard to
age, gender, etiology, and type of and most frequent
trauma. The teeth assigned for epidemiological study
were then divided into 2 groups based on the use
of standardized or non-standardized protocols.
Group I (GI) comprised 25 patients whose initial
emergency treatment was provided by professionals
at the Basic Units of Health of the city of Joinville,
the Emergency Care Offices of the south and north
regions, or the Sao José Municipal Hospital, who
did not use a standardized clinical protocol at
that time. Group II (GII) comprised 45 patients
who received emergency treatment at the Center
for Dental Specialties (CDE II), using a clinical
protocol suggested by the International Association
of Dental Traumatology (IADT/2010) [8].

At the second stage, 6 months after the
completion of treatment, patients were requested
back for follow-up to identify possible sequelae.
During the follow-up appointment, clinical and
radiographic aspects of the patient data were
evaluated. Success was defined as the lack of clinical
or radiographic signs, and failure as the presence
of clinical and/or radiographic signs indicating pulp
necrosis, root resorption, root canal calcification,
or tooth loss. Additionally, a questionnaire was
administered to 140 professionals to determine
their level of knowledge about dental trauma.
The questions were related to both their level of
education and their level of professional experience
at the time of the first treatment.

Results

Duringthe emergency attendance, 114 traumatized
teeth were treated, in 70 patients, an occurrence rate
of more than one traumatized tooth per patient.
Of the 70 patients, 48 (68.57%) were male and 22
(31.43%) were female. The age group most affected
by trauma was 8 to 15 years (61.43%), followed by
16 to 25 years (20.0%) and then 26 to 50 years
(18.57%). The most frequently affected teeth were the
permanent maxillary central incisors (61.40%). The
most common cause was falls (50.0%), followed by
sport activities (17.14%). The most frequent type of
trauma was enamel-dentin—pulp fracture (33.73%),
followed by enamel-dentin fracture (18.07%) and
dental avulsion (13.25%) (table I).

Table I - Distribution of the variables found at the
emergency attendance
Variables n (%)
Sex
Male 48 (68.57)
Female 22 (31.43)
Age group (years)
8-15 43 (61.43)
16 - 25 14 (20.00)
26 - 50 13 (18.57)
Teeth
11 38 (33.33)
21 32 (28.07)
12 10 (8.77)
32 7 (6.14)
31 7 (6.14)
22 6 (5.26)
13 5 (4.38)
41 4 (3.50)
42 4 (3.50)
33 1 (0.91)
Etiology
Falls 35 (50.00)
Sport Activities 12 (17.14)
Car / motorcycle 8 (11.43)
Bicycle 6 (8.57)
Violence 6 (8.57)
Others 3 (4.29)
Trauma
1I:igzl‘:lrlli-dentin-pulp 28 (33.73)
Enamel-dentin fracture 15 (18.07)
Avulsion 11 (13.25)
Root fracture 9 (10.85)
Concussion 7 (8.43)
Extrusion 6 (7.23)
Subluxation 6 (7.23)
Intrusion 6 (7.23)
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The total success rate was 78.57%; the success
rate of group II was 88.89% compared to 60.0% for
group I. Table II shows data obtained during the
follow-up of the 70 patients in the study.

Table Il - Success and failure after 6 months

Group Success n (%) Failure n (%)
G 1 15 (60.00) 10 (40.00)
G II 40 (88.89) 5 (11.11)
Total 55 (78.57) 15 (21.43)

One hundred and forty (140) professionals
received the questionnaire and 90 completed and
returned it (a return rate of 64.3%). Of the 78
professionals (86.6%) had graduated more than 10
years prior to the study, 7 (7.7%) between 5 and
10 years prior to, and 5 (5.5%) had graduated less
than 5 years prior to the study. Concerning their
professional experience, 34 (37.8%) were general
dentists, and 56 (62.2%) were specialists, in one of
several areas. Of the 56 specialists, only 6 (6.7%)
were endodontists. Table III shows the data obtained
from the questionnaire.

Table Il - Results of the questionnaire application to
the professionals

Questionnaire data n (%)

Time graduation (years)

More than 10 78 (86.60)

5-10 7 (7.7)

Less than 5 5 (5.5)
Education level

General Dentist 34 (37.80)

Specialist 56 (62.20)
Specialist in endodontic

Yes 6 (6.70)

No 84 (93.30)
Discussion

Dental trauma imposes an abrupt alteration
on the quality of life of the affected individuals,
not only in a physical but also in a psychological
and social sense. This study evidenced this fact
by confirming that the most affected teeth were
the maxillary central incisors (61.4%), which
corroborated the findings of Marcenes et al. [10],

followed by the maxillary lateral incisors [11].
With regard to the most frequent trauma types, a
predominance of enamel-dentin—pulp fractures was
observed (33.73%), which is similar to the results
reported by Celenk et al. [3]. In several cases,
this condition requires that complex treatment be
performed within the public health net [17]. Unlike
in the studies reported by Souza Filho et al. [18],
and Sakai et al. [16], in this study enamel-dentin
fractures were the second most common trauma
type (18.07%). Among the cases involving the
periodontium, avulsion was the most frequently
observed trauma type [18].

Although the literature includes many studies
on dental trauma epidemiology, in most regions
there have been few studies reporting the application
of a standardized clinical protocol for emergency
treatment, and its relationship with the success
rate after the completion of treatment [2]. In the
treatment of GII patients, where the standardized
clinical protocol was employed, there were less
sequelae than in GI patients, which mainly included
cases of avulsion in which there was the need for
tooth splinting and adequate guidelines for the
patients regarding the need for periodical follow-
up appointments for clinical and radiographic
evaluations. The level of success reached in GII
was 88.89%, versus 60.0% in GI, confirming the
importance of the technical knowledge of the
professional to the accuracy of diagnosis at the
time of the initial emergency care, as well as the
use of an adequate clinical protocol, validated in
the scientific literature [1].

With regard to the knowledge of the professionals,
most of them were specialists (62.2%); however,
evidently they lacked appropriate clinical experience
in the context of emergency treatment, because in the
group I they did not apply a standardized clinical
protocol when treating traumatized patients, which
results in a doubtful prognosis, as confirmed by
previous studies [13]. On the other hand, the CDE II
(GII) allocates emergency treatment to specialists in
endodontics, which make the treatment faster owing
to both the use of a protocol, and the experience
of the professionals, as confirmed by Hu et al. [7],
who observed a relative lack of knowledge in general
dentists regarding dental trauma, as compared to
that of endodontists.

The prevalence and treatment of dental trauma
has been studied in Brazil as well as worldwide,
and the significance of these studies has been
demonstrated by epidemiologic data relating to
dental trauma in permanent teeth in several places
around the world [2, 10, 14, 15]. This study showed
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that application of a clinical protocol in the city of
Joinville/SC, Brazil, enhanced the success rate of
dental trauma treatment. The use of a standardized
updated clinical protocol positively influenced the
success rate of dental trauma, in this study. With
regard to the dentists, the time since graduation
and the level of dental education did not affect the
prognosis of dental trauma.
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