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ABSTRACT

Traumatic intrusion of permanent teeth is a relatively rare but serious dental injury. Various treatment approaches have been 
suggested so far, regarding management of intrusive luxation. These include an interdisciplinary approach of surgical, orthodontic 
and endodontic approaches. However, developments of complications such as pulp necrosis, inflammatory root desorption, 
replacements desorption, and ankylosis and bone loss plays an important role in selection of the treatment modality. Numerous 
other factors need to be considered before making a decision regarding the treatment of intruded permanent teeth. These include 
the age of the patient, the maturity of the tooth, the severity of intrusion, etc. the best treatment approach is the one with the least 
possible complications. This article aims at reviewing the existing treatment modalities and treatment approaches of intrusive 
luxation and formulates a decision tree after taking into consideration experimental and clinical study findings and observations 
from other authors.
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INTRODUCTION 

Dental trauma and its various consequences 
are a common complaint in dental practice. 
Although they are more prevalent in children, 
adults too tend to experience dental trauma, 
or more commonly, delayed complications of 
the same. Trauma to the oral region occurs 
frequently and comprises 5% of all injuries 
for which people seek treatment. Amongst 
all facial injuries, dental injuries are the most 
common [1], of which crown fractures and 
luxation’s occur most frequently (15-61%) [2]. 
The primary etiologic factors are bicycle injury, 
sport accidents, falls, and fights. There are five 
different types of luxation injuries, Concussion, 
Subluxation, Extrusive luxation, Lateral luxation, 
and Intrusive luxation. The factors establishing 
the type of lesion are the force and direction 
of the impact of the injury [3]. Dent alveolar 

injuries involve fractured, displaced, or lost 
teeth. This could have a significant impact on the 
functional, esthetic, speech, and psychological 
wellbeing of the individual, especially children, 
affecting their quality of life [4]. Most of the time, 
these are complex injuries involving different 
types of tissues that require careful examination, 
accurate diagnosis and treatment planning. Over 
and above, this must happen promptly, all within 
a matter of minutes [5].

Intrusion or intrusive luxation is defined as the 
axial displacement of a tooth into its own socket. 
It 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]. Intrusive luxation of 
permanent teeth is most frequent in the age 
group 6–12 years [2]. It occurs less frequently 
than other types of luxations. It comprises 3% of 
all traumatic injuries in the permanent teeth [5] 
and 5–12% of dental luxations [6]. It is most often 
associated with maxillary teeth than mandibular 
teeth [5,7]. Although it is a rare form of luxation, 
it is considered to be the type which has the 
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poorest prognosis [8,9]. A variety of therapeutic 
measures have been reported, but the optimal 
method of returning the tooth to its normal 
position remains to be determined [10,11]. 

Our team has numerous highly cited publications 
on well-designed clinical trials and lab studies 
[12-27]. This has provided the right platforms 
for us to pursue the current research. Over the 
years there have been numerous strategies 
devised for the management of intrusive 
luxation. Currently a comprehensive treatment 
involving either endodontic, orthodontic or 
oral surgical procedures; or a combination of 
all these procedures is most accepted. This 
paper aims at reviewing the diagnosis and 
management of intrusive luxations in permanent 
teeth. It also includes a formulated decision 
tree to help understand the various factors that 
need to be considered before making a decision 
for the management of intrusive luxation’s in 
permanent teeth.

CLINICAL FEATURES AND DIAGNOSIS

Intrusive luxation is characterized by 
displacement of the tooth into its socket. There 
may be comminution of the alveolar socket and 
expansion of the alveolus to accommodate the 
malposed tooth. Patients usually report with 
pain and sensitivity in relation to the affected 
tooth. It may also be associated with soft tissue 
injuries. Upon percussion, the intruded tooth 
elicits a metallic sound similar to an ankylosis 
tooth. This feature distinguishes it from an 
unerupted tooth. The intrusion can be partial 
or complete. In deciduous teeth, the intrusion is 
usually partial and the crown is titled palatally, 
while permanent teeth show higher prevalence 
of complete intrusion with the crown titled 
more buccally [28]. In some situations, the 
intrusion may be so severe that the affected 
tooth appears to be entirely missing upon 
clinical examination [29]. Discoloration of the 
crown is another feature that may be evident. 
Radiographic examination may reveal partial 
or total obliteration of the periodontal ligament 
space. The cemento-enamel junction is located 
more apically as compared to the adjacent non-
injured tooth. At times it may be located even 
apical to the marginal bone level. 

The guidelines of the International Association 
of Dental Traumatology recommend that the 

lack of sensibility to the thermal or electrical 
stimulus accompanied by another sign, such 
as crown discoloration or the presence of 
apical radiolucency indicates necrotic pulp 
[30]. However, dental discoloration may occur 
because of the rupture of small blood vessels, 
which release blood components that penetrate 
the dentinal tubules. Such a discolouration 
regresses eventually, restoring the translucency 
of the enamel [31]. In a similar way to apical 
radiolucency, Cohenca et al. [32] reported 
"transient apical breakdown," which affects 
4% of luxated teeth and disappears with the 
reduction of posttraumatic inflammatory 
symptoms [33].

COMPLICATIONS

Intrusion in permanent teeth could potentially 
lead to healing complications, such as pulp 
necrosis, inflammatory radicular resorption, 
ankylosis, loss of marginal bone support, pulp 
canal obliteration, calcifications, paralysis 
or disturbance of the radicular development 
and gingival retraction [34]. Prevalences of 
complications including pulp canal obliteration, 
external root resorption and loss of supporting 
bone were reported to be 6–35%, 1–18% and 
10%, respectively [35]. Stalhane et al. in a survey 
of 1132 mobile teeth, reported that necrosis of 
the pulp was the most frequent complication 
following trauma, pulp death occurring in 54 
percent of luxated teeth and 11.6 percent of 
subluxated teeth [36]. Pulp necrosis may occur 
either due to severance of blood flow due to 
the trauma (coagulation necrosis) or due to 
pulp exposure that enables entry of bacteria 
(liquefaction necrosis) [37]. Age is considered 
an important factor in the occurrence of 
complication and determination of prognosis 
after trauma. In cases of extensive or total 
severance of the apical blood supply, pulpal 
healing is rare if the apical diameter is less than 
0.5 mm, such as is found in fully formed teeth, 
hence causing pulpal necrosis. Pulpal necrosis 
and loss of pulp vitality in developing permanent 
teeth results in weak, fracture prone roots that 
may become weaker when subjected to long-
term exposure to calcium hydroxide [38]. In 
case of these teeth, the large apices (> 0.5mm) 
improve the possibility of pulpal healing through 
revascularization [39]. Andreasen et al. used a 
multivariate analysis to examine the relationship 
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between the cause of the trauma producing 
luxation and later appearance of complications. 
In the study, of 189 teeth, 52 percent became non-
vital and this was related to the type of luxation 
and stage of apical development. 22 percent of 
the teeth showed pulpal obliteration and 11 
percent progressive external root resorption 
[7]. Pulp obliteration is a common complication 
arising from luxation injuries. These teeth 
rarely require root canal treatment, unless 
they become non-vital and symptomatic [40]. 
External root resorption can be of three types- 
Surface resorption, inflammatory resorption and 
Replacement resorption (Ankylosis). Of these, 
inflammatory resorption and ankylosis are more 
concerning. Inflammatory root resorption is a 
very aggressive type of injury-related resorption. 
It is usually caused by luxation injuries that 
damage the cemental protection of root surfaces, 
allowing dentinal tubules to become pathways 
for bacterial toxins within the canal to trigger 
osteoclastic activity externally. In immature 
permanent teeth the resorption precedes at 
a faster rate because of the larger diameter 
dentinal tubules [37]. Ankylosis is associated 
with extensive trauma to the periodontal 
ligament resulting in loss of vitality of the cells 
and extensive damage to the cementum. The 
cementum is exposed to osteoclasts that mistake 
it for bone and proceed to replace the cementum 
and dentin with new bone, resulting in a fusing 
of the bone to the tooth. 

In order to avoid such complications, prompt 
decisions regarding the management of 
intrusively luxated teeth must be made, 
especially in young permanent teeth.

MANAGEMENT

Intrusive luxation injuries are known to have 
the poorest prognosis and the most complex 
treatment among all tooth injuries. Moreover, 
the low occurrence of this injury in permanent 
teeth has resulted in minimal amount of data for 
the diagnosis and treatment planning for these 
teeth. Current dental literature suggests different 
treatment approaches for the management 
of intrusive luxation injuries, although there 
is no consensus reached on the optimal 
treatment of the intruded permanent teeth. 
The recommended treatment options include: 
Allowing spontaneous re-eruption of the tooth 

(Passive repositioning), Immediate surgical 
repositioning and fixation, and Orthodontic 
repositioning (Active repositioning) [6,35].

Spontaneous re-eruption is the most 
conservative approach in the management of 
intrusive luxation. It was initially recommended 
by Ellis in 1940 as the treatment of choice for 
intrusive luxation injuries to prevent further 
damage to the apical and marginal periodontal 
tissues [41]. Since then numerous authors have 
recommended this approach. Spontaneous re-
eruption has most frequently been used for the 
treatment of immature teeth since they normally 
will re-erupt spontaneously because of their 
high potential for eruption and for pulp and 
periodontal repair [42]. Some authors have also 
demonstrated favorable outcomes by using this 
approach for mature permanent teeth [43]. On 
the other hand, some authors have criticized the 
term spontaneous re-eruption, which according 
to them is unpredictable and pathological rather 
than developmental, like in normal eruption 
[44,45]. An important point to be noted while 
using this approach is that it is time consuming 
and it may take several months for the tooth to 
spontaneously re-erupt to its original position. 
Hence, the clinician must regularly perform 
vitality tests to keep a check on the vitality of the 
pulp. In case at any point, the tooth turns non-
vital, endodontic therapy must be initiated and 
surgical or orthodontic approach may be used 
for repositioning.

Some authors recommend immediate surgical 
repositioning served as a better alternative to 
spontaneous eruption in most cases [9,46]. This 
approach is usually recommended for mature 
teeth with more severe intrusions that are 
unlikely to respond to spontaneous eruption. 
In this approach, the intruded tooth is carefully 
luxated using an elevator and then brought to 
its original position using forceps. Immediate 
splinting of the tooth in this position is done 
using flexible splints and maintained for 4 
weeks. Surgical extrusion of teeth has been 
strongly opposed by some authors because it 
may increase the risk of external root resorption, 
sequestration and loss of marginal bone support 
[47]. 

Orthodontic repositioning has been suggested 
as a possible alternative which allows for 
remodeling of bone and the periodontal 
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apparatus [48]. It is a more biological approach 
for the repositioning of an intruded tooth. It 
helps break the bone bridges of ankylosis that 
begin to form after trauma as well as allows 
early endodontic intervention in case of mature 
teeth which prevents inflammatory resorption 
[49]. This approach is usually recommended 
for mature and immature teeth with mild to 
moderate intrusions. It can also be used for 
non-vital teeth. Successful outcomes have been 
obtained by authors using this approach [50]. 
In spite of this many authors have discouraged 
the use of orthodontic forces for repositioning of 
intruded teeth. Turley et al concluded from his 
research on intruded dog teeth that orthodontic 
forces had little effect on repositioning intruded 
teeth and rather resulted in movement of the 
anchorage teeth [51]. Kenny and Humphrey et 
al stated that the forces used to move intruded 
teeth exceed those of conventional orthodontic 
treatment, and severely intruded teeth do 
not have a functional and healthy periodontal 
ligament which plays an important role in 
orthodontic movement [44,45]. This paper 
also formulates a decision tree analysis for the 
management of intrusive luxations in permanent 
teeth (Figure 1). 

The management of intrusive luxation is 

dependent on three basic factors- 1) Mobility of 
the tooth; 2) The completion of root formation; 
and 3) the severity of intrusion. In case of a 
mobile fractured tooth, the intruded tooth is 
immediately and easily repositioned and splinted 
using a flexible splint for 4 weeks. Regular clinical 
and radiographic assessment is done at 2, 4, 6-8 
week intervals followed by 6 months and 1 year 
intervals and once every year for 5 years [52]. 
In case of an unfavourable outcome (nonvital 
tooth, apical periodontitis, root resorption, etc.) 
at any of the follow up appointments, endodontic 
therapy must be initiated immediately. The next 
factor to be assessed is the maturity of the tooth 
based on completion of root development. In 
case of an imobile, immature tooth, the degree 
of intrusion is evaluated. For a mild to moderate 
intrusion (<7mm), the first choice of treatment 
must be spontaneous eruption for 2-4 weeks. If 
the tooth fails to erupt spontaneously even after 
4 weeks, orthodontic repositioning or surgical 
repositioning of the tooth followed by splinting 
for 4 weeks, can be done. In case of severe 
intrusions (>7mm), orthodontic repositioning 
or immediate surgical repositioning followed 
by splinting for 4 weeks must be done. In 
case of immobile mature teeth, again, the 
severity of intrusion is assessed. For mild 

Figure 1: Decision tree analysis for management of intrusive luxation in permanent teeth.
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intrusions (<3mm), the tooth can be allowed to 
spontaneously erupt for 2-4 weeks. If the tooth 
fails to erupt spontaneously, orthodontic or 
surgical repositioning followed by splinting for 4 
weeks is done. In case of moderate intrusion (3-
7mm), spontaneous eruption is not attempted. 
Immediate surgical repositioning of the tooth 
followed by splinting for 4 weeks or orthodontic 
repositioning of the tooth is done. In case of 
severe intrusions (>7mm), immediate surgical 
repositioning followed by splinting for 4 weeks 
is the only choice of treatment.

For all intruded teeth, clinical and radiographic 
assessment must be done at regular intervals of 
2, 4, 6-8 week intervals followed by 6 months and 
1 year intervals and once every year for 5 years. 
In case of an unfavorable outcome (nonvital 
tooth, apical periodontitis, root resorption, etc) 
at any of the follow up appointments, endodontic 
therapy must be initiated immediately.

CONCLUSION

Intrusive luxation, although rare, is a complex 
trauma in permanent teeth. Numerous factors 
need to be considered before formulating 
a treatment plan in these teeth. The most 
important factors include the mobility of the 
tooth, the maturity of the tooth and the severity 
of intrusion. A comprehensive assessment of all 
these factors will allow the clinician to narrow 
down to a particular treatment plan. Of the three 
modalities of treatment for intrusive luxation, 
allowing the tooth to spontaneously erupt is the 
most conservative and safest option. It shows 
the least complications. Hence, as far as possible, 
this line of treatment must be attempted. 
Surgical repositioning followed by splinting 
and orthodontic repositioning have also shown 
successful outcomes in management of intruded 
permanent teeth. A lot more case reports and 
clinical trials must be performed by clinicians and 
researchers so that a definitive treatment planning 
for each case of intrusive luxation can be made.
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