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ABSTRACT

Objective: This retrospective study analyse the profile of intrusion in deciduous (DT) and permanent
teeth (PT), the occurrence of healing complications (HC), type of treatments and predisposing factors.
Methods: The records of patients attended from 2005 to 2011 were analysed. Records of patients who
had one or more intruded DT or PT were included in the study. Data collected from dental records
included age, gender, attendance (immediate/mediate), healing complications and type of treatment. A
Chi-square test and Logistic regression (p <.05) were performed to evaluate the associations between
the type of teeth and presence of HC, as well as to explore the interactions between predispos-
ing factors.

Results: The intrusion prevalence was 9.98% in DT and 2.45% in PT. Partial intrusion (57.3%) with pal-
atal direction of the crown (61.8%) was most prevalent in DT, while complete intrusion (56.7%) with
buccal direction of the crown (58.1%) was predominant for PT. Mobility was the most common HC in
DT compared to root resorption in PT. Minimally invasive treatments were the most common therapy
for DT compared to invasive treatments for PT. PT demonstrated increased HC when compared to DT
(p=.004). A logistic regression illustrated that the level of intrusion and crown direction during the
trauma did not influence the occurrence of HC (p > .05).

Conclusion: Intrusion’s profile in DT and PT are different. PT showed more HC than DT, however the
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level of intrusion and crown direction were not associated with the presence of HC.

Introduction

Intrusion, defined as the axial displacement of a tooth into
its own socket, is one of the most severe types of dental
trauma due to the crushing of the periodontal ligament
fibres, the neurovascular bundle and the alveolar bone [1]. Its
frequency is dependent on studied populations and the
methodology used, and varies between 9.3-12.5% in decidu-
ous [2,3] and 0.3-2.0% among permanent teeth [4,5].
Deciduous teeth may present several types of healing
complications from dental intrusion, such as pulp necrosis,
enamel discoloration, internal and/or external root resorp-
tion, ankylosis and pulp canal obliteration [6-8].
Furthermore, there is always a potential chance of some
disturbance in the eruption or formation of the permanent
teeth due to the close proximity of the deciduous tooth
root to the developing permanent tooth germ [6,9].
Alternatively, when intrusion occurs in permanent teeth it
could potentially lead to healing complications, such as
pulp necrosis, inflammatory radicular resorption, ankylosis,
loss of marginal bone support, pulp canal obliteration, par-
alysis or disturbance of the radicular development and gin-
gival retraction [10,11]. In addition to the clinical and

radiographic healing complications, dental trauma may
cause pain, as well as aesthetic and functional problems
that affect the quality of life of children [6,12,13].

Conservative management was characterized by attempt-
ing to maintain the tooth in the oral cavity, while the radical
aimed at extraction [8]. In deciduous teeth, many authors
recommend minimal invasive therapy using monitoring or
endodontic therapy [8,14,15]. However, extraction may be
performed in cases where there is risk presented to the per-
manent tooth germ or an inability of the patient to cooper-
ate due to his/her young age [7]. In permanent teeth,
endodontic therapy is indicated when necrosis or inflamma-
tory root resorption is present [1], and varies according to
root development [11,16]. When endodontic therapy is
unsuccessful, or not possible, extraction is recommended,
which increases the need for rehabilitation and treatment
costs [1].

Therefore, traumatic dental injury is a dental public health
problem in children and represents an emergency both
because of the injury itself and the emotional distress caused
to the patient and the parents [10,17,18]. Considering the
importance of dental intrusion in public health, the purpose
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of this article was to analyse the profile of intrusion in
deciduous and permanent teeth, occurrence of healing com-
plications, treatments and predisposing factors. The hypoth-
esis of the present study is that there is no difference in the
profile of intrusion in deciduous and permanent teeth, as
well as in the occurrence of healing complications, in treat-
ments and in predisposing factors.

Materials and methods

This retrospective observational study was approved by the
Local Ethics Committee of the Hospital Universitario
Clementino Fraga Filho/UFRJ (N0.064/05). The survey was
based on records of patients, who attended the Dental
Trauma Surveillance Center (DTSC) of the Federal University
of Rio de Janeiro, Brazil from 2005 to 2011. The DTSC, which
follows the Andreasen’s classification [1] for routine diagnos-
tics is a reference dental trauma centre in the city of Rio de
Janeiro. Dentists who performed the initial examinations and
the emergency treatments were MSc students who had
received prior training and were supervised by a senior pro-
fessor with experience in dental trauma. The protocol of clin-
ical and radiographic examination was the same as described
by Soares et al. [19].

The sample set was comprised of patients from 0 to12
years old who had one or more intruded deciduous and/or
permanent teeth. Furthermore, for inclusion, it was required
that the children are followed up at the DTSC for a min-
imum period of 3 months following initial attendance,
according to previously observed methodology and results
[20]. Records with incomplete data, patients who did not
attend follow-up visits and those whose terms of free and
informed consent had not been signed were excluded from
the study.

Thus, the sample consisted of all records within the eligi-
bility criteria previously mentioned. The authors sought to
minimize the risk of bias by using a standardized dental
record from a reference centre for dental trauma, in which
the following data were collected: age (mean and standard
deviation), gender (male/female), place of trauma and reason
for trauma, attendance (immediate/mediate), crown displace-
ment (buccal/palatal), level of the intrusion (complete/partial),
healing complications and type of treatment.

The modified criteria [7] adopted for the evaluation of the
level of the intrusion in deciduous teeth divided the intrusion
into complete (i.e. up to 2mm visible) and partial intrusion
(i.,e. more than 2mm visible). Taking into account the
patients between the ages of 6 and 12 could present intru-
sion into permanent teeth, so many of the intruded perman-
ent teeth assessed would not be fully erupted at the time of
trauma. In this way, a visual clinical evaluation was done
using the comparison with the contralateral one to deter-
mine a partial intrusion (clinically visible coronary portion) or
total intrusion (crown not clinically visible).

Healing complications can be considered alterations or
sequelae that affect traumatized teeth, and may involve peri-
odontal, pulpal or periradicular tissues and can occur weeks,
months or even several years after the injury [1,20,21].

According to previously study, some healing complications
can be observed in three months after the dental trauma, as
pulp necrosis and inflammatory root resorption [20]. Others,
complications like ankylosis and replacement resorption
needs more time of follow-up to be diagnosed [1], so are not
evaluated in this study.

The healing complications were classified according to
the degree of severity in the following order proposed by
authors: no healing complication < coronary discoloration <
mobility < pulp necrosis < abscess < inflammatory root resorp-
tion [1,20].

The types of treatments were classified as minimally inva-
sive (i.e. when only follow up with no clinical intervention
was performed) and invasive (i.e. endodontic treatment
or extraction).

Data analyses

All data were analysed using the descriptive analysis. To
evaluate the association between type of teeth and pres-
ence of healing complications, the Chi-square test was used
with a level of significance set at p <.05. A logistic regres-
sion analysis was performed to investigate the association
between predisposing factors to complications (e.g. level of
intrusion, crown direction) and on the occurrence of healing
complications. Logistic regression was performed in General
Linear Models (GEE) to consider the internal correlation of
the observations of each patient's teeth (p <.05). The SPSS
statistical software (version 21.0; SPSS Inc., Chicago, IL)
was used.

Results

Records of 1022 patients attended in the period from 2005
to 2011 were evaluated and it was observed that 127
patients presented an intrusive luxation. Of these 127
patients, 102 children presented intrusion in the deciduous
dentition, with a total of 162 deciduous teeth affected. On
the other hand, 25 patients presented intrusion into the per-
manent dentition, with a total of 34 teeth affected.

Boys were more affected by trauma than girls in both
teeth (Table 1). Intrusion in deciduous teeth is more prone to
occur at home when compared to permanent teeth, where
intrusion is more frequent on the street. Both deciduous and
permanent teeth demonstrated high frequencies of immedi-
ate treatment as intrusions are considered to be an emer-
gency situation.

The level of intrusion and direction of displacement of the
crown was different for deciduous and permanent teeth.
Partial intrusion (57.3%) with palatal direction of the crown
(61.8%) was most prevalent for deciduous dentition, while
complete intrusion (56.7%) with buccal direction (58.1%) of
the crown was most common for permanent dentition
(Table 2).

Mobility was the most prevalent healing complication in
deciduous and inflammatory root resorption in permanent
teeth. Minimally invasive treatments were the most common
choices for deciduous teeth, while invasive treatments (e.g.



endodontic therapy and extraction) occurred most for per-
manent teeth (Table 2).

The Chi-squared test showed an association between type
of teeth and the presence of HC, while permanent teeth
demonstrated increased sequels compared to deciduous
teeth (p=.004). Logistic regression demonstrated that the
level of intrusion and crown direction during the trauma did
not influence the occurrence of HCs in both deciduous and
permanent teeth (Table 3).

Table 1. Data regarding the number of patients with intrusion in deciduous
(n=102) and permanent (n =25) dentition.

Patients with intruded
permanent teeth (%)

Patients with intruded
deciduous teeth (%)

Age (£SD) 2.74£1.8 years 8.84+£2.2 years
Female 37 (36.3) 4 (16.0)
Male 65 (63.7) 21 (84.0)
Place of trauma (%)

Home 66 (64.8) 8 (32.0)
Street 23 (22.5) 10 (40.0)
School 8 (7.8) 6 (24.0)
Others 5 (4.9) 1 (4.0)
Cause of trauma (%)

Fall from height 44 (44.4) 7 (28.0)
Other types of fall 33 (33.3) 6 (24.0)
Cycling accident 4 (4.0) 6 (24.0)
Sporting accident 1(1.0) 3 (12.0)
Car accident 1(1.0) 0 (0.0)
Others 16 (16.2) 3 (12.0)
Associated trauma (%)

Only intrusion 94 (92.2) 17 (68.0)
Intrusion and dental tissue 8 (7.8) 8 (32.0)
Attendance after trauma (%)

Immediately - 24 h 75 (73.5) 20 (80.0)
Mediate - after 24 h 27 (26.5) 5 (20.0)

Table 2. Data regarding intruded teeth features (n =196).

Deciduous teeth Permanent teeth

n=162 (%) n=34 (%)
Level intrusion®
Partial 67 (57.3) 13 (43.3)
Complete 50 (42.7) 17 (56.7)
Crown direction®
Buccal 47 (38.2) 18 (58.1)
Palatal 76 (61.8) 13 (41.9
Clinical and radiographic healing complication
Pulp necrosis 6 (3.7) 1 (3.0)
Mobility 25 (15.5) 8 (23.5)
Inflammatory Root resorption 14 (8.6) 11 (32.3)
Discoloration coronary 6 (3.7) 0 (0)
Abscess 6 (3.7) 1(3.0)
No healing complication 105 (64.8) 13 (38.2)
Treatment
Minimally invasive 119 (73.5) 14 (41.2)
Intervention 43 (26.5) 20 (58.8)

2Some data could not be extracted from patient records.
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Discussion

This study demonstrated that intrusive luxation is more
prevalent in deciduous teeth than in permanent teeth.
Several studies have related this circumstance to the fact
that preschool children have a predilection to dental trauma
as they are still developing coordination of movements and
have few defensive reflexes [22-24]. In addition, at this age,
physical activity increases and preventive care is very difficult
[12]. Additionally, the alveolar bone in young children is
more resilient. Therefore, blunt force trauma against these
teeth often causes them to move instead of break, as they
are not yet firmly supported [7,22].

The prevalence of intrusion in deciduous teeth in our
study was similar to other published studies [2,3], while for
permanent teeth the frequency was higher than observed in
other studies [4,5]. This fact can be explained by the fact that
DTSC is not only a referral centre for trauma care for toddlers
and preschool children in the city of Rio de Janeiro, but also
for schoolchildren and teenagers.

In agreement with other studies, males were more prone
to intrusion than females [10,12]. As far as the aetiology is
concerned, and in agreement with other studies, our results
demonstrated that falls are the most frequent cause in both
dentitions [6,7,10]. However, some studies showed home as
the most common place of accidents, independent of the
affected dentition [7,10]. Our study demonstrated a differ-
ence in the location of trauma in relation to deciduous and
permanent teeth, where the home and the street are the
most common places, respectively.

Previous studies with various methodologies demon-
strated a higher frequency of complete intrusion in decidu-
ous and permanent teeth [7,25]. Our results demonstrate
that deciduous teeth have a higher frequency of partial intru-
sion. In Rio de Janeiro, we are an established and recognized
dental trauma centre that provides treatment for many
young children, which the municipal network cannot attend.
Therefore, we routinely assess complex and simple cases,
especially in the deciduous dentition. Simpler cases (partial
intrusion) of permanent teeth are absorbed by public and
private networks, but more complex cases are referred to
our centre.

Several factors are associated with the presence of HCs
following intrusion, including the level of intrusion, the pres-
ence of associated coronal fractures and the type of tooth
involved [10,11,26]. The results demonstrated that mobility
was the most common HC in intruded deciduous teeth. This
condition must be related to the fact that in the deciduous
teeth partial intrusion was the most prevalent, which could
facilitate mobility. Additional factors that could explain the
association between tooth and injuries to support tissues in
young children are bone resilience and root length [7,22].

Table 3. Association between level intrusion and crown direction with the occurrence of healing complication.

Dependent variable Type of teeth Independent variable p value OR 1C (95%)
Presence of healing complication Deciduous Level intrusion - partial 303 0.613 4.141-1.555
Crown direction - buccal 252 0.580 0.229-1.471
Permanent Level intrusion - partial .877 0.864 0.137-5.435
Crown direction - buccal 352 2316 0.394-13.599
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In permanent teeth, the literature has shown that pulp
necrosis is one of the most frequently diagnosed complica-
tions following traumatic intrusion [1,16,25]. Results demon-
strated a higher prevalence of inflammatory root resorption
in permanent teeth. These results may be related to the fact
that permanent teeth have suffered an increased frequency
of complete intrusions, considered of greater severity, and
with the stage of root development [20,26].

When the factors associated with the presence of HCs
were evaluated, no relationship was found with the level of
intrusion and crown direction. However, primary teeth were
statistically shown to have less chance to have HCs when
compared to intruded permanent teeth. This result reinforces
the importance of minimally invasive treatments in cases of
intrusion in the deciduous dentition.

The decision for the best treatment for intruded teeth
should take into account several aspects, such as the child’s
ability to comply, proximity to the permanent germ, stage of
root formation and delay in seeking care [1,7,14,22,23].
Studies have shown that extraction was used as the treat-
ment of choice for intrusion in deciduous teeth [7,23].
However, recent studies and several authors support the idea
that extraction should be performed only when there is a
clear risk to the germ of the permanent successor or when
patient cooperation is difficult [8,14,15,22]. Our results dem-
onstrated that minimally invasive treatment in the intruded
tooth can be considered an adequate approach, even if there
is a complete intrusion or with the buccal crown displaced.

With permanent teeth, the main objective of treatment
should also be to retain the tooth in the mouth [1]. As the
permanent tooth presented more HCs than the deciduous,
invasive treatment was frequently used. For teeth with
incomplete root formation and no healing complication, the
traumatized tooth should be monitored [5].

Although we must consider the retrospective design as a
limitation of this study, the data collected here pointed to
the need for concept reviewing, such as the treatment for
dental intrusion. There are no data in the literature regarding
the ideal period to be considered for the evaluation of trau-
matic sequelae, mainly in primary teeth; therefore the data
collection was based on a previous study in permanent teeth
[20], in which the authors observed a greater number of
sequelae in the period of 3 months. Therefore, the authors
chose to use the minimum period of 3 months for inclusion
of the records in this study, for both deciduous and perman-
ent teeth. However, the authors emphasize that longer fol-
low-up periods are extremely important in cases of trauma,
especially in teeth with incomplete root development. As the
mean age of patients with intact permanent teeth was 8.84
years, many patients had incomplete root development, sug-
gesting that this group remained without sequelae during
the evaluation period.

Despite the limitations of this study, the results presented
may help the dentistry in the elaboration of the conservative
treatment plan in cases of dental intrusions in deciduous
teeth. Understanding that the intrusion profile is different
according to the type of teeth evaluated is important in for-
mulating prevention and care strategies for patients. The
results presented here, serve as a warning to the fact that

permanent teeth should be monitored within a shorter con-
sultation period to evaluate possible sequelae that may, in
the long term, lead to exodontia. For deciduous teeth, the
dentist should be aware that the level and the direction of
intrusion did not act as an inductor of a great number of
sequelae in the traumatized tooth in a short-term period,
and for this reason the intruded deciduous teeth should be
followed up for longer periods, until replacement. However,
as the results presented do not take into account the pos-
sible sequels in the permanent successor (in cases of decidu-
ous intrusion), more prospective studies are necessary to
evaluate the sequelae in the traumatized deciduous tooth
and in the successors taking into account the clinical varia-
bles in a longer evaluation time.

This study evaluated the characteristics related to intru-
sion in deciduous and permanent teeth to help dentists
understand and improve patient care of those who have suf-
fered dental intrusion. Our results demonstrated that differ-
ences between deciduous and permanent dentitions exist,
particularly in relation with the place of trauma, the level and
axis displacement of the tooth, the healing complication and
the treatment of choice. Permanent teeth demonstrated
increased HCs when compared to deciduous teeth; however,
the level of intrusion and crown direction were not associ-
ated with the presence of healing complications.
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