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Management of Intrusive Luxation of Labially Erupted Immature Maxillary 
Incisor: A Case Report
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ABSTRACT

Intrusive luxation is one of the most severe types of dental trauma, which causes damage to the pulp and supporting 
structures of a tooth. Intrusive luxation is associated with an increased risk of pulp necrosis and the development of 
inflammatory or replacement resorption. Thus, the case report presents a severely intruded immature maxillary incisor 
with an uncomplicated crown fracture in a seven-year-old boy. The tooth was also ectopically erupted labially with the 
presence of a supernumerary tooth at the palatal side, which made the management complex. Spontaneous re-eruption 
was chosen as the treatment option given that the tooth had an immature root formation. The supernumerary tooth 
was extracted during the first visit to enhance the re-eruption of the intruded tooth. Further review after four months 
revealed signs of external root resorption and apical periodontitis, thus a root canal therapy with intracanal calcium 
hydroxide paste was immediately initiated. Radiographic evidence of a calcific barrier formation at the apex was 
observed after six months with no external root resorption. The tooth had re-erupted completely and migrated into 
arch alignment. At the end of 24 months, root canal treatment was completed with a favorable prognosis. Subsequent 
assessments were planned annually for a minimum of five years. 
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INTRODUCTION

Intrusive luxation is an axial dislocation of the tooth 
into the alveolar socket [1]. The prevalence of intrusive 
luxation is low in permanent teeth, ranging from 0.5% 
to 1.9% compared to other types of traumatic injuries, 
which accounts for 5% to 12% of luxation injuries [2]. 
Luxation injury is considered one of the most severe 
types of dental trauma that might elicit substantial 
damage to the periodontal ligament fibres, neurovascular 
bundle cementum, and alveolar bone [3]. These diverse 
consequences contribute to the complexity of the healing 
process. Intrusive luxation is associated with a high risk 
of complications during healing, such as pulp necrosis, 
inflammatory root resorption, dentoalveolar ankylosis, 
loss of marginal bone support, calcification of pulp 
tissue, disturbance of root development, and gingival 
retraction [4]. Nevertheless, these complications should 

be minimized by the preferred treatment protocol. 
Factors such as patient’s age, the severity of trauma and 
stage of root development may influence the treatment 
and prognosis of intrusive luxation [5]. Spontaneous 
re-eruption, orthodontic repositioning, and surgical 
repositioning are the commonly recommended 
treatment modalities for the management of intruded 
immature permanent teeth [6]. Nonetheless, contrary 
views exist on what comprises the best treatment for 
luxation injury [7]. 

This case report describes the challenge in managing 
an intruded labially erupted immature maxillary 
incisor in a seven-year-old patient with the presence of 
supernumerary.

CASE PRESENTATION

A seven-year-old boy was referred to the Paediatric 
Dentistry Clinic for the management of an upper tooth 
injury sustained upon falling at home three days earlier. 
No episodes of loss of consciousness or discharge 
from the ears or nose were recorded. However, the 
patient claimed to experience mild bleeding from the 
oral cavity, which stopped spontaneously. No previous 
dental trauma was reported and his medical history was 
unremarkable.
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As depicted in Figure 3, tooth 11 was fully re-erupted 
and migrated downward into its position after four 
months of observation. The tooth was asymptomatic. 
An intraoral radiograph was taken which revealed 
signs of external root resorption with periapical 
radiolucency (Figure 4). The tooth was attempted for 
root canal treatment to arrest the root resorption with 
calcium hydroxide. Gaining access to the palatal tooth 
11 was still challenging due to the intrusion and high 
labial location (Figure 5). A retraction cord was placed 
subgingivally for more visibility of the palatal surface 
after local anaesthesia and isolation using a rubber dam. 
The access was carefully performed at the slightly higher 
part of the palatal surface. The root canal was cleaned, 
followed by irrigation with 2.5% sodium hypochlorite 
and saline, dried with paper points and filled with 
calcium hydroxide (Apexcal). A composite resin was 
used to restore the fractured crown at the same visit. 

The patient was scheduled for a monthly follow-up 
for six-months. The calcium hydroxide was changed at 
three months intervals. Follow-up radiographs at three 
and six-month placement of calcium hydroxide revealed 
adequate periapical healing. In the third month of 
calcium hydroxide placement, tooth 11 became greyish-
discolored but asymptomatic (Figure 6). At the 10th 
month post-trauma, radiographic examination indicated 
the presence of a calcific barrier at the apex, and the 
external root resorption appeared to have ceased (Figure 

Intraorally, tooth 11 appeared to be severely intruded 
with only 2 mm of the incisal edge clinically visible. 
The tooth was characterised by an uncomplicated 
crown (enamel) fracture; slightly tender on palpation 
and percussion and demonstrated no mobility. The 
gingiva around the tooth was red and swollen but 
there was neither evidence of traumatic injury to any 
other teeth nor fully eruption of the adjacent teeth. 
Tooth 11 also ectopically erupted high labially with the 
presence of a supernumerary tooth at the palatal side. 
On further history, the patient’s father informed that the 
supernumerary tooth was erupting soon after the right 
upper primary central incisor was exfoliated. Then, he 
noticed that tooth 11 was erupting high labially to the 
adjacent teeth.

An intraoral periapical (IOPA) radiograph revealed 
intruded tooth 11 with an enamel crown fracture (Figure 
1). The root of tooth 11 was incompletely developed, 
whereas the periodontal ligament space was diminished 
and irregular. No evidence of root or bone fractures was 
observed. Furthermore, one supernumerary tooth was 
seen palatally to the intruded tooth (Figure 1). Pulp 
sensibility was only performed for teeth 12, 21, and 22 
as a baseline since there was insufficient access to the 
intruded tooth. Possible spontaneous re-eruption was 
decided and immediate treatment was performed during 
the first visit by extracting the supernumerary tooth to 
enhance the re-eruption of the intruded tooth 11.

The patient was prescribed analgesic for three days and 
instructed to perform meticulous oral hygiene, daily 
rinsing with 0.12% chlorhexidine mouthwash and a soft 
diet for a week. The patient was scheduled for recall in 
two weeks. Partial re-eruption of the intruded tooth 11 
was detected with 5 mm of the crown clinically visible 
during the subsequent visit (Figure 2). The tooth was 
slightly tender upon percussion and palpation with 
no mobility, and the surrounding gingival was normal. 
Tooth 11 reflected a positive response when subjected 
to a pulp sensibility test. 

Figure 1: Initial intraoral periapical radiograph showing 
the intruded right immature maxillary central incisor with 
uncomplicated crown fracture, diminished and irregular 
periodontal space and presence of a supernumerary tooth 
palatally.

Figure 2: Dental cast of the patient at one month follow-up 
showing a partial re-eruption of the intruded tooth with 5 mm 
of the crown clinically visible.

Figure 3: Intraoral view at 4 months follow-up showing 
complete eruption of intruded tooth [full length of labial 
surface of the crown visible] and composite restoration.
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The patient was reviewed at six-month intervals. The 
tooth continued to be asymptomatic and nearly reached 
its supposed original position. No improvement was 
observed in the greyish discolouration of the tooth, 
thereby creating an aesthetic problem that would 
require future intervention.

DISCUSSION

Intrusive luxation is one of the most severe types of dental 
trauma that is often associated with significant damage 
to the periodontal ligament fibres and alveolar bone, 
and rupture of neurovascular supply to the pulp [3]. The 
healing and prognosis of intrusion depend on several 
factors [2], and the severity of intrusion was reported as 
the most important factor in determining the prognosis, 
followed by the degree of root development [8]. A study 
demonstrated that intrusions of up to 3.0 mm have an 
excellent prognosis, whereas those greater than 6.0 mm 
are associated with a poorer prognosis and a higher risk 
of pulp necrosis and inflammatory root resorption [8].

Figure 4: Intraoral radiograph at 4-month follow-up showing 
signs of external root resorption with periapical radiolucency.

Figure 5: Intraoral view of palatal side of right maxillary 
central incisor. Note limited access on palatal because of 
the intrusion and high labially located of the right maxillary 
central incisor.

Figure 7: Intraoral periapical radiograph at 6 months post 
pulpectomy showing evidence of a calcific barrier formation 
at the apex.

Figure 8: Intraoral periapical radiograph showing apexification 
and root canal filling with gutta percha.

Figure 6: Intraoral view at 3 months post pulpectomy showing 
greyish discolouration of right maxillary central incisor.

7). The tooth continued migrating into its position. It 
was decided to proceed with the calcium hydroxide 
intracanal medicament to ensure there was no progress 
in the resorption process. The tooth was obturated with 
gutta-percha and root canal sealer (AH Plus, Dentsply 
MailleferU, SA) at the end of 12 months post-trauma 
(Figure 8). The final restoration was completed with 
composite resin and glass ionomer cement.
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The treatment options for managing intruded 
immature permanent tooth includes waiting for 
spontaneous re-eruption or repositioning the tooth, 
either orthodontically or by surgical repositioning [6,9]. 
Overall, the clinical guidelines recommend monitoring 
and waiting for spontaneous re-eruption for all 
intruded immature permanent teeth [1,6,9]. There is no 
consensus on when to allow spontaneous re-eruption or 
active repositioning either surgically or orthodontically. 
Moreover, the best course of treatment for intruded 
immature permanent teeth is still debatable. A clinical 
study concluded that spontaneous eruption should be 
expected in patients with immature intruded permanent 
teeth [5]. This position was supported by another study 
in which spontaneous eruption facilitated the natural 
restoration of the tooth to its pre-injury position [10]. 
The spontaneous eruption occurred physiologically with 
mild alveolar resorption [10]. Further research revealed 
that spontaneous re-eruption is associated with fewer 
complications in the age group of 6-17 years compared 
to active repositioning [3,11,12]. In contrast, delayed 
repositioning of intruded teeth increased the risk of 
root resorption [8]. The advantages of repositioning 
include relief of compression zones in the peri radicular 
area, thereby facilitating better healing by cemental 
deposition rather than ankylosis [11]. Repositioning 
also enables early endodontic access in cases associated 
with pulp necrosis or root resorption. Nevertheless, the 
already damaged periodontal tissue might be further 
Traumatised by repositioning, which may exacerbate the 
complications during the healing period [11]. 

In this case, the patient was presented with severe 
intrusion in which only 2 mm of the crown was visible. 
Nonetheless, it was difficult to diagnose the severity 
of the intruded tooth 11 as it was ectopically erupting 
high labially and complicated by the presence of a 
supernumerary tooth. The stage of an eruption of 
tooth 11 before the trauma was also unknown, thus 
the severity of the intrusion was in apparent. Tooth 11 
exhibited a high potential for spontaneous eruption 
and pulp or periodontal repair due to its immature root 
formation [11]. Hence, a conservative observation was 
decided as the management procedure. 

The time interval from trauma to complete re-eruption 
ranged from 3 to 12 months irrespective of the degree 
of intrusion [11,12]. The present case reflected evidence 
of improvement in the re-eruption of tooth 11, which 
was complete as the whole length of the labial surface 
of the crown was visible after four months post-trauma. 
Additionally, the extraction of the supernumerary 
tooth accelerated re-eruption and migration of the 
tooth into the arch alignment. The presence of a 
supernumerary tooth stemmed from the changes in 
the path eruption of tooth 11 in this case. Tooth 11 was 
associated with an increased risk of traumatic injuries 
since it was erupting higher than the adjacent teeth 
and displaced labially. Another factor that may enhance 
re-eruption and migration of intruded tooth 11 is the 
spontaneous eruption of the permanent tooth following 
supernumerary extraction.

The common post-intrusive trauma complications are 
pulp necrosis, marginal bone loss, root resorption, 
pulp canal obliteration, arrest of root development 
and gingival retraction [5,8]. Teeth with immature 
root formation have a lower risk of complication [5]. 
The consequence of intrusive luxation in this case 
was external inflammatory root resorption. One of the 
challenges of waiting for spontaneous re-eruption is 
that root resorption might become more advanced 
during the waiting period [11]. Advanced spontaneous 
re-eruption is a common complication that occurs in 
intrusive trauma with a prevalence ranging from 38% 
to 66% [4]. Such complications may be observed in 
intrusive luxation, due to severe crushing or damage 
of the periodontal ligament fibres, alveolar bone, 
cementum and neurovascular pulp supply [5]. External 
inflammatory root resorption is a pathological condition 
that occurs mainly as a result of activated macrophages 
and osteoclasts activities characterized by the removal 
of damaged periodontal ligament and cementum or 
dentin, and root canal infection [13,14]. Based on this 
finding, the intrusion in the present case is probably 
severe although the tooth had re-erupted and remained 
vital at that time. This result is consistent with previous 
findings in which the degree of intrusion and stage of 
root development were the main predictors of advanced 
resorption rather than the treatment method [4,5].

The resorption of tooth 11 was arrested after long-term 
calcium hydroxide treatment. Radiographic evidence 
of complete healing with the presence of a calcific 
barrier at the apex was visualized after six months, 
followed by obturation with gutta-percha as a definitive 
restorative root canal treatment. Calcium hydroxide 
is one of the most effective materials for treating 
external root resorption, which is attributed to its high 
alkalinity [i.e., pH ranging from 11-13] and high calcium 
ion concentration [15]. Calcium hydroxide should be 
maintained in the root canal for one to six months 
before final obturation [16]. It inhibits resorption and 
induces repair by calcific barrier formation due to its 
antimicrobial activity and tissue-dissolving ability [15]. 
Nevertheless, the duration of the apexification procedure 
with calcium hydroxide is another factor that needs 
to be considered [16]. For instance, long-term calcium 
hydroxide therapy was reported to weaken root dentine 
and predispose the tooth to fracture [16]. Meanwhile, 
the use of MTA and Biodentine characterized by good 
sealing ability, good marginal adaptation and a high 
degree of biocompatibility are alternatives to address 
the drawbacks of calcium hydroxide [17,18]. Recently, 
pulp revascularisation or regenerative endodontic 
approach has been studied as a promising alternative 
therapy to manage nonvital Traumatised immature 
teeth associated with external root resorption [19,20]. In 
the present case, the regenerative endodontic approach 
could not be commenced since the calcific barrier was 
already formed. 

Ideally, endodontic therapy with the placement of calcium 
hydroxide should begin promptly since the tooth was 
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diagnosed with external root resorption. Nonetheless, 
the management was delayed in this case until better 
accessibility was observed on the palatal side for the 
endodontic approach. An endodontic intervention could 
be performed immediately by a gingivectomy on the 
palatal side to allow access to the pulp chamber [12]. 
This procedure would reduce the risk of complications. 
Another suggestion is to approach the pulp chamber 
from the labio-incisal surface of the tooth, as the full 
length of that surface was already available. Preferably, 
orthodontic repositioning was needed in this case to 
enable the tooth to migrate into its supposed position. 
This approach also will support early endodontics access 
[21]. A high rate of success was found in traumatically 
intruded teeth that were orthodontically extruded, 
either immediately or late [21]. 

A tooth may become discolored following trauma or 
endodontic treatment. Especially when the tooth’s origin 
is within the pulp chamber. The blood pigment haematin 
plays a vital role in enamel and dentine staining following 
trauma-induced erythrocyte destruction and during 
pulp extirpation [22]. Other causes of discolouration 
in endodontically treated teeth include root canal 
filling materials, remnants of pulp tissue in the pulp 
horns and canal, intracanal medicaments and coronal 
restorations [23,24]. In the present case, tooth 11 had 
changed to blackish colour following the endodontic 
therapy for root resorption management. Discolouration 
of anterior teeth may affect a person’s self-image and 
self-confidence. Furthermore, discolouration of anterior 
teeth is crucial in children and adolescent’s age as 
facial appearance may affect friendship and confidence 
performance [25]. Non-vital bleaching is indicated 
for non-vital endodontically treated teeth. A previous 
study reported that young adolescents’ teeth are easier 
to bleach relative to adult teeth as the enamel is more 
permeable and this permeability decreases with age 
[25]. This procedure should follow the safety and 
efficacy standards as defined by clinical research and 
best practice [26]. A satisfactory root canal filling must 
be present before starting the procedure.

CONCLUSION

Regular observation of clinical and radiographic 
treatment is mandatory in intrusive luxation injury 
to enable an immediate and timely intervention for 
any sign of post-trauma or treatment complications. 
This case presented a successful root canal treatment 
outcome using calcium hydroxide in addressing the 
healing complications associated with intrusive injuries. 
Repositioning the intruded labially erupted tooth-like in 
this case may also require orthodontic traction forces to 
facilitate the migration of the tooth into the arch.

ACKNOWLEDGMENTS

The authors deny any conflicts of interest related to this 
study.

REFERENCES

1. Andreasen JO, Andreasen FM, Andersson L. Textbook 
and color atlas of traumatic injuries to the teeth. 5th Ed. 
Wiley-Blackwell 2018. 

2. Andreasen JO, Bakland LK, Matras RC, et al. Traumatic 
intrusion of permanent teeth. Part 1. An epidemiological 
study of 216 intruded permanent teeth. Dent Traumatol 
2006; 22:83–89. 

3. Tsilingaridis G, Malmgren B, Andreasen JO, et al. Intrusive 
luxation of 60 permanent incisors: A retrospective 
study of treatment and outcome. Dent Traumatol 2012; 
28:416–422. 

4. Al-Badri S, Kinirons M, Cole B, et al. Factors affecting 
resorption in traumatically intruded permanent incisors 
in children. Dent Traumatol 2002; 18:73–76. 

5. Andreasen JO, Bakland LK, Andreasen FM. Traumatic 
intrusion of permanent teeth. Part 2. A clinical study 
of the effect of preinjury and injury factors, such as 
sex, age, stage of root development, tooth location, and 
extent of injury including number of intruded teeth on 
140 intruded permanent. Dent Traumatol 2006; 22:90–98.

6. Bourguignon C, Cohenca N, Lauridsen E, et al. 
International Association of Dental Traumatology 
guidelines for the management of traumatic dental 
injuries: 1. Fractures and luxations. Dent Traumatol 
2020; 36:314–330. 

7. McTigue DJ. Overview of trauma management for 
primary and young permanent teeth. Dent Clin North 
Am 2013; 57:39-57.

8. Humphrey JM, Kenny DJ, Barrett EJ. Clinical outcomes for 
permanent incisor luxations in a pediatric population. I. 
Intrusions. Dent Traumatol 2003; 19:266–273.

9. DiAngelis AJ, Andreasen JO, Ebeleseder KA, et al. 
International Association of Dental Traumatology 
guidelines for the management of traumatic dental 
injuries: 1. Fractures and luxations of permanent teeth. 
Dent Traumatol 2012; 28:2–12.

10. Neto JJSM, Gondim JO, De Carvalho FM, et al. Longitudinal 
clinical and radiographic evaluation of severely intruded 
permanent incisors in a pediatric population. Dent 
Traumatol 2009; 25:510–514.

11. Andreasen JO, Bakland LK, Andreasen FM. Traumatic 
intrusion of permanent teeth. Part 3. A clinical study 
of the effect of treatment variables such as treatment 
delay, method of repositioning, type of splint, length of 
splinting and antibiotics on 140 teeth. Dent Traumatol 
2006; 22:99–111. 

12. Wigen TI, Agnalt R, Jacobsen I. Intrusive luxation of 
permanent incisors in Norwegians aged 6-17 years: A 
retrospective study of treatment and outcome. Dent 
Traumatol 2008; 24:612–618. 

13. Finucane D, Kinirons MJ. External inflammatory 
and replacement resorption of luxated, and avulsed 
replanted permanent incisors: A review and case 
presentation. Dent Traumatol 2003; 19:170–174.

14. Abbott P V. Prevention and management of external 

https://onlinelibrary.wiley.com/doi/full/10.1111/j.1600-9657.2006.00421.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1600-9657.2006.00421.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1600-9657.2006.00421.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-9657.2011.01088.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-9657.2011.01088.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-9657.2011.01088.x
https://onlinelibrary.wiley.com/doi/abs/10.1034/j.1600-9657.2002.180205.x
https://onlinelibrary.wiley.com/doi/abs/10.1034/j.1600-9657.2002.180205.x
https://onlinelibrary.wiley.com/doi/abs/10.1034/j.1600-9657.2002.180205.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1600-9657.2006.00423.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1600-9657.2006.00423.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1600-9657.2006.00423.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1600-9657.2006.00423.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1600-9657.2006.00423.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1600-9657.2006.00423.x
https://onlinelibrary.wiley.com/doi/full/10.1111/edt.12578
https://onlinelibrary.wiley.com/doi/full/10.1111/edt.12578
https://onlinelibrary.wiley.com/doi/full/10.1111/edt.12578
https://www.dental.theclinics.com/article/S0011-8532(12)00093-6/fulltext
https://www.dental.theclinics.com/article/S0011-8532(12)00093-6/fulltext
https://onlinelibrary.wiley.com/doi/full/10.1034/j.1600-9657.2003.00207.x
https://onlinelibrary.wiley.com/doi/full/10.1034/j.1600-9657.2003.00207.x
https://onlinelibrary.wiley.com/doi/full/10.1034/j.1600-9657.2003.00207.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1600-9657.2011.01103.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1600-9657.2011.01103.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1600-9657.2011.01103.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-9657.2009.00789.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-9657.2009.00789.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-9657.2009.00789.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1600-9657.2006.00423.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1600-9657.2006.00423.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1600-9657.2006.00423.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1600-9657.2006.00423.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1600-9657.2006.00423.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-9657.2008.00686.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-9657.2008.00686.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-9657.2008.00686.x
https://onlinelibrary.wiley.com/doi/abs/10.1034/j.1600-9657.2003.00154.x
https://onlinelibrary.wiley.com/doi/abs/10.1034/j.1600-9657.2003.00154.x
https://onlinelibrary.wiley.com/doi/abs/10.1034/j.1600-9657.2003.00154.x
https://onlinelibrary.wiley.com/doi/abs/10.1034/j.1600-9657.2003.00154.x
https://onlinelibrary.wiley.com/doi/full/10.1111/adj.12400


Mamat, et al. J Res Med Dent Sci, 2022, 10 (11):209-214

214Journal of Research in Medical and Dental Science | Vol. 10 | Issue 11 | Nov 2022

inflammatory resorption following trauma to teeth. 
Aust Dent J 2016; 61:82–94.

15. Siqueira JF, Lopes HP. Mechanisms of antimicrobial 
activity of calcium hydroxide: A critical review. Int 
Endod J 1999; 32:361-369. 

16. Cvek M. Prognosis of luxated non-vital maxillary incisors 
treated with calcium hydroxide and filled with gutta-
percha. A retrospective clinical study. Dent Traumatol 
1992; 8:45–55. 

17. Oliveira TM, Sakai VT, Silva TC, et al. Mineral trioxide 
aggregate as an alternative treatment for intruded 
permanent teeth with root resorption and incomplete 
apex formation. Dent Traumatol 2008; 24:565–568.

18. Srinivasan S, Vengidesh R, Ramachandran A, et al. An 
immature traumatic teeth management with apical 
pathology using the novel BiodentineTM obturation: A 
case report. Cureus 2021; 13.

19. Nagata JY, Gomes BPF de A, Rocha Lima TF, et al. 
Traumatized immature teeth treated with 2 protocols of 
pulp revascularization. J Endod 2014; 40:606–612. 

20. Tzanetakis GN. Management of intruded immature 

maxillary central incisor with pulp necrosis and severe 
external resorption by regenerative approach. J Endod 
2018; 44:245–249. 

21. Medeiros RB, Mucha JN. Immediate vs. late orthodontic 
extrusion of traumatically intruded teeth. Dent 
Traumatol 2009; 25:380–385. 

22. Marin PD, Bartold PM, Heithersay GS. Tooth discoloration 
by blood: An in vitro histochemical study. Endod Dent 
Traumatol 1997; 13:132–138.

23. Thomson AD, Athanassiadis B, Kahler B, et al. Tooth 
discolouration: Staining effects of various sealers and 
medicaments. Aust Endod J 2012; 38:2–9. 

24. Zimmerli B, Jeger F, Lussi A. Bleaching of nonvital 
teeth. A clinically relevant literature review. Schweiz 
Monatsschr Zahnmed 2010; 120:306–320. 

25. Lee SS, Zhang W, Harvey Lee D, et al. Tooth whitening 
in children and adolescents: A literature review. Pediatr 
Dent 2005; 27:362–368. 

26. AAPD. Policy on the use of dental bleaching for child and 
adolescent patients. Pediatr Dent 2018; 40:92–94.

https://onlinelibrary.wiley.com/doi/full/10.1111/adj.12400
https://onlinelibrary.wiley.com/doi/abs/10.1046/j.1365-2591.1999.00275.x
https://onlinelibrary.wiley.com/doi/abs/10.1046/j.1365-2591.1999.00275.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-9657.1992.tb00228.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-9657.1992.tb00228.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-9657.1992.tb00228.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-9657.2008.00577.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-9657.2008.00577.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-9657.2008.00577.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-9657.2008.00577.x
https://www.cureus.com/articles/80151-an-immature-traumatic-teeth-management-with-apical-pathology-using-the-novel-biodentine-obturation-a-case-report
https://www.cureus.com/articles/80151-an-immature-traumatic-teeth-management-with-apical-pathology-using-the-novel-biodentine-obturation-a-case-report
https://www.cureus.com/articles/80151-an-immature-traumatic-teeth-management-with-apical-pathology-using-the-novel-biodentine-obturation-a-case-report
https://www.cureus.com/articles/80151-an-immature-traumatic-teeth-management-with-apical-pathology-using-the-novel-biodentine-obturation-a-case-report
https://www.sciencedirect.com/science/article/abs/pii/S0099239914000934
https://www.sciencedirect.com/science/article/abs/pii/S0099239914000934
https://www.sciencedirect.com/science/article/abs/pii/S0099239917312098
https://www.sciencedirect.com/science/article/abs/pii/S0099239917312098
https://www.sciencedirect.com/science/article/abs/pii/S0099239917312098
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1600-9657.2009.00771.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1600-9657.2009.00771.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-9657.1997.tb00026.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-9657.1997.tb00026.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1747-4477.2011.00339.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1747-4477.2011.00339.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1747-4477.2011.00339.x
https://www.swissdentaljournal.org/fileadmin/upload_sso/2_Zahnaerzte/2_SDJ/SMfZ_2010/SMfZ_04_2010/smfz-04_2010-forschung2.pdf
https://www.swissdentaljournal.org/fileadmin/upload_sso/2_Zahnaerzte/2_SDJ/SMfZ_2010/SMfZ_04_2010/smfz-04_2010-forschung2.pdf
https://www.ingentaconnect.com/content/aapd/pd/2005/00000027/00000005/art00004
https://www.ingentaconnect.com/content/aapd/pd/2005/00000027/00000005/art00004
https://www.aapd.org/assets/1/7/p_bleaching.pdf
https://www.aapd.org/assets/1/7/p_bleaching.pdf

