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Abstract

Treatment of dental trauma should be planned based on a multidisciplinary approach. It is known
that the maintenance of oral health in these situations depends not only on the viability of dental
tissues, but also on the periodontal damage occurred and the emergency therapeutic procedures
performed. Aim: The purpose of this epidemiological retrospective study was to assess the
periodontal involvement in traumatized teeth treated at the Piracicaba Dental School/,UNICAMP
Dental Trauma Attendance Service (DTAS), during a period of 4 years. Methods: Clinical charts
of patients (n=203) treated between 2006 and 2009 at DTAS were retrospectively analyzed.
Results: A total of 295 traumatized teeth were assessed about history, type of dental trauma, and
periodontal tissue damage detected during clinical and radiographic examination. Moreover, the
treatment associated with periodontal damage resolution was also determined. Of the 295
traumatized teeth, 184 had periodontal damage (62.3%) and from this total, crown-root fractures
with invasion of biological width were found in 42% of the cases, followed by bone injury (30%).
Regarding the periodontal treatment performed, periodontal surgery to re-establish the biological
width prevailed between procedures with 39% of the cases. Conclusions: It could be concluded
that Periodontics has an essential role in the multidisciplinary approach for the treatment of traumatized
patients and that the conjunct work is important to re-establish the overall oral health.
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Introduction

The incidence of dental trauma in children and school-age young people has
increased considerably over the years1-2. Epidemiological studies show a strong
relationship between trauma occurrence and anatomic characteristics such as
accentuated overjet and inadequate lip seal3-4. In addition to anatomic factors, the
causes of the growing incidence of dental trauma in younger people may be
associated with the practice of contact and radical sports, although automobile
accidents and urban violence also figure in the prevalent level of dental trauma5.

Dental trauma usually involves damage to cementum, periodontal ligament,
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dentin, and pulp. Its severity may be classified according to
the level of damage to the supporting tissues as well as to
the type of fracture3. In this context, it is important to consider
that the traumatic sequel may involve not only the dental
structures but also their surrounding tissues6. It brings a
necessity to adopt a multidisciplinary vision for the treatment
planning with the goal of maintenance and re-establishment
of oral health7. It is known that dental trauma, even in its
mildest form, invariably injuries the periodontal ligament
fibers2-3,8. Thus, correct diagnosis and treatment protocols
focused on the re-establishment of the health of periodontal
tissues become essential to the treatment of traumatized
patients. However, there are few published studies that
evaluate the role of Periodontics during diagnosis and
attendance of traumatized teeth. The multidisciplinary
involvement aims to correlate the clinical variables for each
specialty, ensuring comprehensive care to the trauma patient.

In this context, the purpose of this epidemiological
retrospective study was to assess the periodontal involvement
in traumatized teeth, assisted by a dental trauma service for
a period of 4 years.

Material and methods

The study design was approved by the Ethics Committee
of Piracicaba Dental School, University of Campinas (Protocol
#106/2007). Patient charts, containing the clinical and
radiographic files of patients treated at the Piracicaba Dental
School/,UNICAMP Dental Trauma Attendance Service (DTAS),
between 2006 and 2009, were reviewed by an expert examiner.

Data Collection
Patient personal data including age, gender and medical

history were collected. In addition, trauma history related to
tooth affected, etiology and type of injury were analyzed. Related
to clinical examination, tests of sensibility, palpation, mobility,
vertical and horizontal percussion tests were performed.

Regarding periodontal involvement, signals and
symptoms of the teeth such as gingival bleeding, disruption
of periodontal ligament fibers, and presence of subgingival
fractures were assessed. According to these signals, periodontal
injury was categorized in: biologic width invasion, bone injury,
gingival inflammation, and aesthetic impairment.

Signals of periodontal disease occurred before the
moment of the trauma was excluded, according to whole-
mouth periodontal examination. Moreover, the entire
periodontal treatment to these traumatized teeth was
determined and performed by a periodontist.

Data were subjected to statistical analysis for Fisher’s
nonparametric samples (p<0.05).

Results

Two hundred and three patients (295 teeth) were treated
at DTAS between 2006 and 2009. Of this total, 135 (66%)
patients presented at least one tooth with periodontal

involvement, which represents 184 (62.3%) teeth with
association between dental trauma and periodontal injuries
(Figure 1). Patient age varied from 8 to 70 years old, and the
majority of them were males (68%). The most common type
of trauma was crown-root fracture (n=61 teeth, 33%);
followed by avulsion (n=38 teeth, 20%), and lateral luxation
(n=29 teeth, 15.8%) (Table 1).

Periodontal involvement

Fig. 1. Number of teeth with periodontal involvement (red) in the total of traumatized
teeth attended in Dental Trauma Attendance Service (DTAS) per year.

Periodontal Injury n %

Biologic width invasion 77 42

Bone injury 55 30

Gingival inflammation 32 17

Aesthetic impairment 20 11

Total 184 100

Table 2. Prevalence of periodontal injuries observed in
traumatized teeth of patients treated at DTAS between 2006
and 2009.

Dental trauma type n %

Enamel-dentin fracture 10 5.4

Enamel-dentin-pulp fracture 23 12.5

Crown-root fracture 61 33.2

Avulsion 38 20.7

Lateral dislocation 29 15.8

Intrusion 23 12.5

Total 184 100

Table 1. Prevalence of trauma types in teeth with
periodontal injuries.

Regarding the periodontal involvement, biologic width
invasion was the most common condition, which was observed
in 77 teeth (42%). Bone injury was the second type of
periodontal involvement, affecting 55 teeth (30%) (Table 2).

The treatment adopted in the majority of the cases
was a periodontal surgery to re-establish the biologic width
with adjunct of gingivectomy and osteotomy, performed
in 39% of the cases. Although gingivectomy was a frequent
procedure (52 cases), alternatives to treat subgingival crown
root fracture such as orthodontic extrusion and fracture
re-anatomization were also performed in 6% of the cases
(Table 3).
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Periodontal treatment n %

Biological width reestablishment 72 39.1

Gingivectomy 58 31.5

Root fracture re-anatomization 5 2.7

Orthodontic extrusion 6 3.3

Basic therapy 15 8.2

Gingival Graft 7 3.8

Exploratory surgery 21 11.4

Total 184 100.0

Table 3. Periodontal treatment in traumatized teeth.

Discussion

Retrospective studies allow a clear view of the subject
matter and demonstrate its most important aspects9-10.
However, there is no study focusing on the role of
Periodontics in attendance of a traumatized patient.
Considering that most of the trauma promotes periodontal
and pulpal damage, the information provided by
epidemiological studies could be important in planning
future approaches to the treatment of traumatized patients.
In this retrospective study, most of the traumatized teeth
(62.3%) were associated with a periodontal injury. The
number of traumatized teeth follows an ascending order each
year, which can be related to the disclosure of dental trauma
services in schools of in Piracicaba and region2.

The most common trauma related to periodontal injuries
was complex crown root fractures involving enamel, dentin,
pulp and cement, with 61 teeth involved (33.2%). Periodontal
injury was more related to biologic width invasion (n=77
teeth, 42%). This is probably due to the angle and direction
of the impact in which the trauma is related that may cause
a deeper destruction. When the biologic width is invaded,
an inflammatory reaction occurs on the periodontium, which
causes alveolar bone resorption in order to generate more
space for new connective tissue. Consequently, a deepening
gingival groove is opened which can lead to chronic
inflammation11. The average of biologic width is established,
as follows12: gingival sulcus: 0.69 mm; junctional epithelium:
0.97 mm; and connective tissue attachment:  1.07 mm. So,
there is 2 to 3 mm of sound tooth structure coronal to the
alveolar bone crest to the junctional epithelium and
connective tissue attachment that can properly join the tooth.
In these situations, the re-establishment of the biologic width
with increased clinical crown may be performed through
surgical crown lengthening procedures, surgical or
orthodontic extrusion, each one when properly indicated6-7.

Surgical crown lengthening procedures are the most
common technique that allows rehabilitation of the biologic
width, especially in cases of caries, prosthetic preparations
and invoices13. They are important for the rehabilitation of
periodontal health and removal of irritation that might
damage the periodontium. The millimeter that is needed from
the bottom of the junctional epithelium to the tip of the
alveolar bone is held responsible for the lack of inflammation
and bone resorption, and as such the development of

periodontitis14. In cases of dental trauma, these procedures
are indicated when there is inadequate clinical crown for
retention due to tooth fracture and root resorption within
the cervical third of the root in teeth with adequate periodontal
attachment; placement of sub gingival restorative margins;
unequal, excessive or unaesthetic gingival levels for
aesthetics; teeth with inadequate interocclusal space for
proper restorative procedures due to supraeruption; and
restorations which violate the biologic width15. Meantime,
there are some contraindications of these techniques namely
deep fracture requiring excessive bone removal; post-surgery
unaesthetic outcomes; tooth with inadequate crownroot ratio
(ideally 2:1 ratio is preferred); non-restorable teeth; teeth
with increased risk of furcation involvement; unreasonable
impairment of aesthetics; and unreasonable impairment of
adjacent alveolar bone support14.

Considering dental trauma frequently involves anterior
teeth in young individuals, who are highly associated with
a severe overjet and an inadequate coverage lip16, aesthetic
involvement should be taken into account. In these cases, as
the aesthetics of the patient may be affected, surgical crown
lengthening procedures are not indicated because of the risks
of gingival recession13. Heithersay17 1973, said that to
minimize gingival recession caused by gingivectomy
associated with removal of bone, orthodontic extrusion
(forced eruption) should be performed prior to surgery, mainly
in fractures. It may be explained because this extrusive moving
acts not only on the tooth but also on its oral support, gingival
ligament fibers and alveolar bone, allowing a posterior
osteotomy18. An example occurs when lateral luxation
promotes bone break-up, needing a periodontal surgery in
the location of the fracture for the re-establishment of biologic
width. Periodontal grafts with bone or soft tissue may also
be performed in order to have better aesthetic post-trauma,
matching with the periodontal plastic surgery, which aims
to improve the environment periodontal facilitation of
hygiene and ensure appropriate aesthetics. Plastic surgery is
used to reduce periodontal gingival recession, preservation
and reconstruction of the alveolar, interdental papilla gain
and to improve aesthetics, especially after avulsion and
replantation, as well as intrusions5,10,19. Some of the
contraindications to forced eruption are inadequate crown-
to-root ratio, lack of occlusal clearance for the required
amount of eruption and any possible periodontal
complications14.

Another periodontal treatment is the exploratory surgery,
performed in cases where the fracture line is not
radiographically visible. This is frequently held, especially
in cases of fractures and oblique fractures of the crown and
root. These conditions require periodontal access not only
to establish the patient’s oral health but also to allow the
optimization of the placement of rubber sheet for absolute
isolation, a fundamental procedure in endodontics. In some
cases, such as oblique fractures of the teeth prior to biologic
width invasion, a re-anatomization using diamond drill bits
that return the correct spacing after an exploratory periodontal
surgery helps exposing the fracture line. In these conditions,
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there is no need for gingivectomy or orthodontic extrusion20.
Since 2003, DTAS has treated traumatized patients with

multidisciplinary care in the areas of periodontics, restorative
dentistry and oral-maxillofacial surgery with a high-quality
professional staff. This conjunct work favors integrated patient
treatment, considering that support tissues are frequently
affected when a dental trauma occurs, as can be seen in the
present study. Thus, the improvement of health and full re-
establishment of these patients may be achieved beginning
with interdisciplinarity between endodontics and periodonto-
logy in treating dental trauma.

In view of the present results, it could be concluded
that periodontal damage occurs frequently in dental trauma,
and its treatment has an essential role in the multidisciplinary
approach to re-establish overall oral health.
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