
Romanian Journal of Oral Rehabilitation 

Vol. 16, No.2 April-June 2024 

 

696 
DOI : 10.62610/RJOR.2024.2.16.64 

SEVERE INTRUSIVE LUXATION OF TWO IMMATURE 

PERMANENT INCISORS - A CASE REPORT 

 

Mihaela Tănase1, Cristina-Crenguța Albu2, Anca Ilincescu3, Aneta Munteanu1, Ioana-

Andreea Stanciu1 

 
1”Carol Davila” University of Medicine and Pharmacy Bucharest, Romania, Faculty of Dentistry, Department of 

Pedodontics 
2”Carol Davila” University of Medicine and Pharmacy Bucharest, Romania, Faculty of Dentistry, Department of 

Genetics 
3Private practice, Bucharest, Romania 

 

Corresponding authors: Cristina-Crenguţa Albu, e-mail: cristina.albu@umfcd.ro  

                                          Aneta Munteanu, e-mail: aneta.munteanu @umfcd.ro 

  

ABSTRACT  

Traumatic dental injuries of immature permanent teeth represent an emergency in pediatric dentistry practice, 

affecting one third of children up to 12 years old. Intrusive luxation is a severe periodontal trauma, the tooth 

is partially or totally dislocated into the alveolar bone and may also be associated with a crown fracture. This 

tooth injury can have various short and/or long term complications, such as pulp necrosis with/ without 

pathologic root resorption. In these cases, regenerative endodontic procedures such as revascularization have 

a good prognosis and are considered an alternative to apexification. This case report describes the challenges 

in managing severe complicated intrusive luxations in two immature permanent incisors. 
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INTRODUCTION 

Intrusive luxation is a severe periodontal 

trauma with tooth displacement in an apical 

direction into the alveolar bone, thus the 

periodontal ligament, the apical vasculo-

nervous bundle and the alveolar bone are 

interested [1].  

The prevalence of intrusion in the 

literature ranges from 0.3 to 1.9% [2-4]. In 

16.6-41.7% of cases, this type of luxation can 

be associated with crown fractures, with 

major implications for treatment and 

prognosis [5]. Dental Trauma Guidelines 

point out that the optimal method of treatment 

of intrusion in immature permanent teeth 

(IPT) is expectation (without active 

intervention) for the spontaneous re-eruption 

of the tooth, regardless of the degree of 

intrusion [1]. After about 4 weeks, if there is 

no sign of tooth re-eruption, orthodontic 

extrusion, surgical repositioning or both 

methods must be applied, with monitoring of 

pulp vitality [1]. 

If complications such as pulp necrosis 

with/without periapical radiolucency and/or 

root resorbtion occured, regenerative 

endodontic procedures (REP), such as 

revascularization, can be accomplished 

through the activity of the cells from the pulp, 

periodontium, vascular and immune system 

[1]. 

This case-report describes the management 

of a severe intrusive luxation trauma in two 

immature permanent incisors and the 

importance of clinical and radiological 

follow-up even in the absence of obvious 

clinical signs. 

 

CASE-REPORT 

A girl aged 6 years and 8 months was 
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referred to the Paediatric Dentistry 

Department, Faculty of Dentistry, “Carol 

Davila” University of Medicine and 

Pharmacy, Bucharest, Romania with a trauma 

to the upper  incisors, caused by an accidental 

fall, occured one day before.  

The medical history was unremarkable. 

General examination, performed in the 

hospital emergency room revealed that there 

were no signs of neurological injuries. Chin 

lacerations were noticed at the extra-orally 

examination. Intra-orally, she presented 

severe intrusive luxation of the right central 

incisor 1.1 (6 mm) and the left central incisor 

2.1 (5 mm), without mobility, associated with 

uncomplicated crown fractures (Figure 1a).  

Both upper central incisors were sensitive 

to percussion and a metallic percussion tone 

was observed. Lacerations of the lower labial 

frenum was also noticed. The panoramic X-

ray revealed open apices of intruded incisors 

according to the biological age, diminished 

periodontal space surrounding affected teeth, 

but there was no evidence of root or bone 

fracture (Figure 1b).  

 

 a                 b 

Figure 1. 1 day follow-up: a) Clinical examination: 11, 21 severe intrusion and chin 

laceration; b) Panoramic X-ray:11, 21 severe intrusion with uncomplicated crown fractures; 

periodontal space surrounding was diminished without root or bone fracture. 

 

According to the Dental Trauma 

Guidelines, that specify that spontaneous re-

eruption (independent of the degree of 

intrusion) is the treatment for IPT intrusion 

with the best prognosis and possible with the 

least complications, treatment option for this 

case was to allow re-eruption without 

intervention (spontaneous repositioning) and 

weekly clinical follow-up and periodic 

radiological monitoring of the pulp vitality 

were performed. 

At the first appointment, pacient's mother 

was informed about the suitable treatment and 

about the possible complications that can 

appear immediately and/or later and informed 

consent was obtained. In this first treatment 

session extra- and intra-oral lesions were 

cleaned with saline and hydrogen peroxide 

solutions. The patient was prescribed 

antibiotics and analgesics. Oral hygiene 

instructions (chlorhexidine mouthrinse) were 

given and a soft diet was advised. Follow-up 

recommendation for clinical appointments 

weekly, monitoring the pulp vitality (Figure 2). 
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a b c 

Figure 2. 3 days follow-up: a) Extra-orally examination – partial healing of chin laceration;                                                            

b) Intra-orally examination – 11, 21 doesn’t start to reerupt yet;  c) Laceration of the lingual 

frenum in the process of healing.                                  

 

The patient was monitored weekly for 

spontaneous reeruption of the traumatized 

teeth and the first signs started 2 weeks post 

trauma (Figure 3a, Figure 3b and Figure 4). 

           

            a                             b 

Figure 3. 14 days follow-up: a) Extra-orally examination; b) Intra-orally examination: 

intruded teeth start to reerupt (11-1mm, 21-2 mm). 

 

           a                           b 

Figure 4. 28 days follow-up: a) Extra-orally examination; b) Intra-orally examination teeth 

continue to reerupt 11-2 mm and 21 - 3mm. 

Three months after the injury, the teeth are 

almost completely reerupted, so it could be 

coronary restored with composite resin (by 

bevel technique) using a calcium hydroxide 

pulp capping. It is important to mention that 

the teeth are clinical asymptomatic and pulp 

vitality tests were normally positive (Figure 5, 

Figure 6) 

 



Romanian Journal of Oral Rehabilitation 

Vol. 16, No.2 April-June 2024 

 

699 
DOI : 10.62610/RJOR.2024.2.16.64 

 

 

 
 

Figure 5. 3-month follow-up: 11, 21 re-

erupt   
 Figure 6. Resin composite restorations 

 

For more than two months, the patient 

didn’t come for the periodic follow-up 

because her mother considered that these 

visits are no longer necessary after teeth 

restorations because she didn't observed any 

change and the patient didn't have any pain.    

Five months after the trauma, the pulp 

necrosis with periapical radiolucencies and 

with pathological external root resorption 

were noticed (Figure 7). The endodontist 

considered that the optimal method is 

revascularisation with mineral trioxide 

aggregate (MTA Fillapex Angelus). This 

current concept launched by Nygard-Østby is 

based on numerous studies which have shown 

that induction of a blood clot in the apical 

third by traumatizing periapical tissues can 

produce neoformation tissue in the root canal 

[6-9]. 

 

                                              
Figure 7.  Rx 5 months postraumatic follow-up:                                                                                       

pulp necrosis with periapical radiolucencies and pathological external root resorbtion 

   

In this case, the endodontic treatment 

protocol recommended was revascularization 

with disinfection of the root canal by 

abundant irrigation with 2.5% sodium 

hypochlorite (NaOCl) at 37oC rinsing 

alternatively with saline solution with no 

previous mechanical treatment and applying 

the calcium hydroxide paste for 14 days. At 

the second appointment, the periapical area 

was punctured and after the formation of the 

blood clot up to the enamel-cement junction, 

mineral trioxide aggregate material (MTA 

Fillapex Angelus) was applied and a crown 

restoration with glass-ionomer (Fuji IX, GC 

Dental). 

After 2-month follow-up post 

revascularization, there was no pain or 

discomfort and clinical examination showed 

that no sensitivity was present to percussion 

and palpation. The radiographic examination 

revealed continuos root development, healing 

of the periapical radiolucency and partial 
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healing with arrest of the root resorbtions 

(Figure 8). 
 

 

Figure 8.  Rx - 7 months postrauma/                   

2 months postrevascularization follow-up 

Eight months follow-up after pulp-

revascularization, the patient was still 

asymptomatic, with no clinical signs. The 

radiographic examination showed continued 

root development and revealed decreased of 

root radiolucency (Figure 9). 

 

 

Figure 9. Rx - 13 months posttrauma/ 8-

months follow-up after pulp-

revascularization 

Clinical and radiological follow-up (every 

6 months) were recommended until the 

apexogenesis and maturogenesis are 

completed. 

 

DISCUSSIONS 

The treatment of IPT intrusion is always a 

challenge in the pedodontic practice and the 

optimal treatment is reeruption, regardless of 

the degree of intrusion. If this does not 

happen in several weeks (within 4 weeks), 

orthodontic repositioning is prefered because 

it causes less consequences on neighboring 

tissues than surgery repositioning [1]. As for 

the prognosis of traumatised teeth, gingiva 

and alveolar bone heal in a few days or 

weeks, while the lesions of the dental pulp 

and periodontal tissues have a reserved long-

term prognosis [10]. In time, in addition to 

complex healing processes aimed to repair or 

regenerate the injured structures, 

complications such as pulp necrosis or 

destruction of periodontal tissue architecture 

or alveolar bone may occur [11, 12]. Since 

pulpal necrosis can usually be treated easily 

and extensive periodontal lesions are usually 

irreparable, the latest approaches in dental 

trauma are mainly exploring anti-resorptive 

therapies and regenerative therapies aimed to 

preserve periodontal tissues [11].  

Bone remodeling is a complex process 

involving a close quantitative, spatial and 

temporal interaction of osteoclast and 

osteoblast activities. Normally, there is a 

balance between bone formation and 

resorption. Pathological imbalance of this 

dynamic remodeling leads to altered bone 

structure and stability [13, 14]. However, the 

success of the treatment depends on the 

degree of root development, the severity of 

the impact and the time elapsed since the 

trauma [1, 15].                       

In this case,  the traumatic severe intrusion 

of both immature maxillary central incisors (5 

mm, respectively 6mm) associated with 

enamel and dentine crown fractures was 

monitored for spontaneous reeruption for 4 

weeks. In 2 weeks both of them started to 

reerupt. After 5 months postraumatic, pulp 

necrosis with periapical radiolucencies and 

pathological external root resorbtion were 

observed. 

Clinical studies on prognosis of IPT 

intrusion showed that pulp necrosis is a quite 

frecquent complication. In a study on a group 

of children with a mean age of 9.3 years, 
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Humphrey et al. (2003) [16] found that 45% 

of the intruded immature incisors developed 

pulp necrosis and Neto et al. (2009) [15] 

reported a percentage of 73.3% . Andreasen 

et al. (2006) [17] reported that pulp necrosis 

occurred in 67% of IPT with intrusion, but in 

cases with IPT intrusion and enamel-dentin 

crown fracture, the percentage raised to 98%. 

The frequency of pulp necrosis occurrence 

also varied depending on the degree of 

intrusion: 4-5 mm – 89%, 6-7 mm – 83%. 

However, the incidence of pulp necrosis 

following intrusion is lower at IPT than at 

mature permanent teeth because spontaneous 

revascularization may occur [1].  

Scandinavian authors consider that after 

the IPT reeruption the pulp vitality is 

preserved, but  american authors claim that 

pathological root resorptions can occur 

frequently [1]. 

Another frequent complication of the IPT 

intrusion is root resorption, that, in most 

cases, occurs in less than one year [5]. 

Besides, Abbott [18] states that the tooth with 

concurent injuries, such as crown fracture and 

a luxation injury at the same time, can be 

more likely to develop external inflammatory 

resorption. Chaushu et al. (2004) [19] 

founded that two teeth with adjacent injured 

periodontal ligament do have a more severe 

healing problem. The percentages of root 

resorption after the IPT intrusion reported in 

the literature varied (Table 1). 

Table 1. Prevalence of root resorbtion after the IPT intrusion   

Author / year of study Age/ 

mean age 
No. incisors No. (%) incisors 

Al Badri et al. (2002) [20] 7-14 (9.3) with intrusion with root resorbtion 

Humphrey et al. (2003) [16] 9.3 61 36 (59%) 

Andreasen et al. (2006) [17] 6-11 31 25 (80%) 

Neto et al. (2009) [15] 8.9 43 18 (42%) 

 

In addition, Andreasen et al. (2006) [17] 

found that in IPT with intrusion the percentages 

of root resorption are variable depending on the 

degree of intrusion: 4-5 mm intrusion - 59%, 6-

7 mm intrusion – 33%. Also, the same authors 

pointed out that 54% of IPT intrusion with 

enamel and dentin crown fracture developed 

root resorption [17].  

The mechanism of root resorption is still 

incompletely elucidated, as the mechanisms 

and biological factors involved are still being 

studied.  

The RANKL/RANK/OPG system (receptor 

activator of NF-kB: RANK /receptor activator 

of NF-kB ligand: RANKL / osteoprotegerin: 

OPG) discovered in the mid-1990s, plays a key 

role in regulating physiological and 

pathological resorption of mineralised tissues. 

This system controls all aspects of osteoclast 

function and regulates communication between 

bone, vascular and immune cells [21]. Pro-

inflammatory cytokines stimulate the 

expression of RANKL. RANKL, a member of 

the tumour necrosis factor (TNF) family, is an 

essential cytokine involved in osteoclast 

formation. RANKL exists in two forms: an 

osteoblast membrane-bound form 

(RANKLMB) and a soluble form (RANKLSB 

or sRANKL). The soluble form binds to a 

transmembrane receptor, RANK, expressed on 

the surface of osteoclasts and osteoclast 

precursors [22, 23]. The main actions of 

RANKL include: (1) differentiation and 

activation of osteoclasts from myeloid 

hematopoietic precursors and (2) survival and 

activation of mature osteoclasts by inhibiting 
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their apoptosis [24].  

As for OPG, it binds competitively to 

RANK and inhibits osteoclast formation and 

consequently bone resorption. Bone resorption 

and calcium release are stimulated by 

inflammatory cytokines.  

In terms of progressive bone resorption, this 

is due to significant clastic activity associated 

with various diseases, including periodontal 

disease. In periodontal disease, cytokines: 

Interleukin-1 (IL-1), TNF-α and IL-6 activate 

osteoclasts via RANK, leading to increased 

resorption of alveolar bone [11, 25]. 

In external inflammatory resorption caused 

by pulpal and root cementum lesions, the 

evaluation of inflammatory mediators collected 

from the gingival crevicular fluid of 

traumatized teeth indicated a significant 

increase in IL-1α, IL-1β and TNFα compared 

to control teeth. The results suggested that IL-

1α serves as a potential biomarker for the early 

detection of post-traumatic inflammatory 

external root resorption [11, 26].  

The literature specifies that the treatment of 

IPT with pulp necrosis and root resorption 

consists of endodontic treatment associated 

with pulpal revascularization, in order to obtain 

root growth and closure of the apex [6-9]. In 

our case, the same treatment method was 

applied, using irrigation with 

hypochlorite/saline solution, disinfection with 

calcium hydroxide and revascularization with 

MTA. 

In a review on the revascularization of IPT 

with pulp necrosis, Namour et al. (2014) [9] 

showed that the most suitable solution for 

endodontic irrigation was 2.5% NaOCl at 

37oC. This solution had a similar effectiveness 

to 5.5% NaOCl, but was not toxic to periapical 

cells.  

Regarding canal disinfection, some authors 

claimed that calcium hydroxide, used in usual 

concentrations, achieves the best 

disinfection/cytotoxicity ratio [28-31]. The 

qualities of calcium hydroxide are alkaline pH 

(12.5-12.8), antibacterial effect by the release 

of ion OH− [31], seven days being sufficient to 

reduce the bacterial load in root canal at a level 

of negative culture [8], even would not be 

effective on Enterococcus faecalis [27]. 

Calcium hydroxide is better compared to the 

antibiotic trio paste (ciprofloxacin, 

minocycline, metronidazole) which destroys all 

germs (allows complete sterilization of germs 

[32, 33], but it is more cytotoxic due to the low 

pH [34]. Calcium dihydroxide used at a 

concentration of 0.01 mg/mL for canal 

disinfection allows survival of 100% of the 

apical stem cells. At the same concentration, 

antibiotics paste only allows between 33% and 

56% cells survival. Used in normal 

concentrations, antibiotics paste is more toxic 

than Ca(OH)2, unless if they are used in 

appropriate concentrations (lower 

concentrations) [35, 36].  Other authors [9, 37, 

38] argue that the three antibiotics paste seems 

to be the most appropriate in order to avoid any 

problems associated with calcium dihydroxide 

(weakening dentinal walls, inducing tissue 

necrosis, and decreasing effectiveness by 

infectious exudates). Indeed, the three 

antibiotics cover at best action spectra of root 

canal bacteria and show minimum stem cells 

cytotoxicity when used in adequate 

concentration (0.39 μg/mL) [9]. In the 

literature, other combinations of antibiotics are 

proposed to improve the pH, e.g. a 

chloramphenicol solution stabilized at neutral 

pH or ampicillin (active on bacteria gram+ and 

gram−) combined with gentamycin (active on 

bacteria gram−) or ampicillin with ceftriaxone 

+ metronidazol [39] or metronidazole, 

penicillin G [40] and streptomycin [41] or 

metronidazole, ceftriaxone and amikacin [42]. 

In addition, it seems that the advanced 

revascularization techniques in which platelet-

rich plasma (PRP) or platelet-rich fibrin (PRF) 

were applied into the root canal, instead of 
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induction of apical bleeding, have a higher 

success rate [43]. 

In this case, 3 months follow-up after 

interceptive endodontic therapy, healing of 

periapical radiolucency, arrest of the external 

root resorbtion and the continuation of root 

growth were observed on X-ray. 

Clinical and radiological monitoring of 

possible complications, such as replacement 

root resorption or marginal bone loss, is still 

required. Andreasen et al. (2006) [17] found 

that pulp necrosis had a certain positive relation 

to root resorbtion and a very positive and 

highly significant relation to marginal bone 

loss. We consider that, as Tsilingaridis et al. 

[44] suggested, is important to report cases of 

intrusive luxations to help form a consensus on 

treatment strategies and outcomes, especially in 

the context of scarce published data. 

 

CONCLUSIONS 

This case report with intrusive luxation 

and uncomplicated crown fractures of 

immature permanent incisors points out the 

importance of clinical and radiological 

monitoring for a long period of time and the 

parent's awareness of this issue. Even the 

intruded teeth re-erupted, pulp necrosis with 

external root resorption occurred few months 

after the injury, requiring specific endodontic 

treatment such as revascularization, because 

is considered that traumatized IPT with an 

open apex are the best candidates for this 

regenerative endodontic procedures. 
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