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ABSTRACT 

The aim of the study was to evaluate the traumatic dental injuries (TDI) therapeutic management in a sample of 

patients. Materials and methods. The study was carried on a sample of 73 patients with various types of TDI that 

were followed for a period up to three years. The number of teeth with trauma comprised in our study was 115. An 

operating algorithm in accordance with the trauma type was developed. The follow-up was 6 months to 36 months 

after the conservative, surgical or restorative applied treatment, depending on the severity of the TDI. Results. The 

following types of therapeutic procedures were done: impregnation/sealing with bonding resin, bonding of the 

fractured fragment, composite resin restoration, direct pulp capping, pulpotomy, endodontic therapy, splinting, 

replantation, prosthetic restoration, and extraction. Conclusions. In the management of teeth with traumatic dental 

injuries, a correct diagnosis and a correct treatment and follow up have a great influence on the prognosis of the 

traumatized tooth. Treatment of traumatized teeth requires an interdisciplinary therapeutic approach that must be 

done with promptness, in optimal conditions and with a good cooperation from the part of the patient.  
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INTRODUCTION 

Traumatic dental injuries (TDI) 

represent a common dental disease that can 

occur quiet often in children and adolescents 

(1), their incidence being significantly lower 

in young and older adults (2). Throughout 

life time the prevalence of TDI varies 

between 20% and 30% (3). 

In temporary dentition, luxation 

represents the most common type of 

reported traumatic dental injuries, while the 

crown and crown-root fractures are reported 

to be encountered more frequently in 

permanent dentition (4,5,6).  

Numerous treatment options and 

therapeutic interventions are possible, 

depending on the specific of each traumatic 

dental event. A correct, complete and 

interdisciplinary diagnosis as well as case 

management, starting from the treatment 

planning, carrying out an appropriate 

therapy and reaching long-term monitoring, 

are very important in every clinical situation 

to ensure a favorable results (7,8). 
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After a traumatic dental injury, the 

patient or patient legal tutor will want to 

know if there will be any consequences and 

complications of the TDI on short, medium 

and long term (9). 

The aim of the current study was to 

evaluate the traumatic dental injuries 

therapeutic management in a sample of 

patients. 

 

MATERIALS AND METHODS 

The study was carried on a sample of 

73 patients with different forms traumatic 

dental injuries that were followed for a 

period up to three years. The number of 

traumatized teeth in our study sample was 

115. For these teeth with TDI we developed 

and applied a therapeutic algorithm, in 

accordance with each type of trauma. The 

cases were followed, depending on the 

severity of the TDI, for a period that varied 

between 6 and 36 months after conservative, 

surgical or restorative treatment, in order to 

assess their evolution and/or possible 

complications of TDI.  

 

RESULTS  

In our study sample, the types of 

therapeutic procedures that were applied to 

the teeth with TDI varied widely, their 

distribution being described in figure 1.  

 

Fig. 1. Distribution of the therapeutic procedures used in treatment of TDI. 

 

In the case of enamel and dentine 

crown fracture with fractured fragment lost, 

the emergency treatment was to cover the 

exposed dentin with a layer of quick-setting 

calcium hydroxide and to reconstruct the 

crown with composite materials (figures 2.a-

b, 3.a-b). 
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Fig.2.a. Uncomplicated enamel and dentine 

fracture 1.2, 1.1 and 2.1. 

Fig.2.b. Direct restorations with composite 

resins 1.2, 1.1 and 2.1. 

 

  

Fig.3.a. Uncomplicated enamel and dentine  

fracture 1.1 and 2.1. 

Fig.3.b. Direct restorations with composite resins 

1.1 and 2.1. 

 

In the case of crown fracture with the 

tooth fragment available and intact, the 

fractured fragment was rehydrated 20 

minutes by soaking it in saline solution and 

then bonded back on the tooth using 

bonding agent and composite resins. In 

cases in which the pulp tissue was very 

close to the fracture line (the dentine – pulp 

distance ≤ 0.5 mm) we placed a calcium 

hydroxide liner or a glassionomer cement 

and covered them with a celluloid crown, 

well-adapted over the incisal edge, in order 

to seal the fracture line and to protect the 

basic filling, so as not to interfere with the 

occlusion (figure 4a-4e). 

 

 

Fig.4.a. 

 

Fig.4.b. 
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Fig.4.c. Fig.4.d. Fig.4.e. 

Fig.4.a-e. Uncomplicated enamel and dentine fracture 2.1.  

Treatment with laser and composite resin crown reconstruction. 

 

The direct composite restorations 

were done using the isolation of the teeth 

with the rubber dam, the exposed dentine 

being treated in the classic manner and in 

some cases by the use of laser. In cases in 

which the loss of the enamel and dentine 

was significant and the crown restoration 

was not possible by direct restoration, was 

performed the preparation of the tooth in 

order to receive a prosthetic restoration 

(figure 5.a-b). 

 

  

Fig.5.a. Preparation of the organic substructure for 1.1. Fig.5.b. Prosthetic restoration 1.1. 

 

Complicated crown fractures of vital 

young permanent teeth, with recently 

opening (< 6 hours) of the pulp chamber and 

small in diameter pulp exposure (≤ 2mm
2
) 

were treated by direct pulp capping. As 

capping material our choice was Mineral 

Trioxide Aggregate (MTA) or calcium 

hydroxide, covered with glassionomer 

cement and followed by temporary 

restoration of the tooth with a preformed 

crown.  

In cases of TDI with pulp exposure 

older than 24 hours, in young permanent 

teeth, we applied conventional pulpotomy 

technique, followed by the coverage of the 

pulp stunts with MTA or calcium hydroxide. 

Within 6-8 weeks was observed the 

formation of calcified dental tissue at the 

level of the amputation site of the coronary 

pulp tissue. The teeth were monitored at 

intervals of 1, 3 and 6 months and then at 

every 6 month for a 3 years period. During 

the follow up period, the vitality tests and 

the X-ray examination proved to be useful 

tools in the prognostic evaluation of teeth 

with TDI.  

The endodontic treatment was the 

treatment choice in the cases of young or 

mature permanent teeth with complicated 

crown fracture, in which the vascularization 

and innervation was compromised. The 

endodontic treatments were followed by 

crown reconstruction without or with glass-

fiber post and composite resin / various 
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dental crown types, or cast post and core and 

various dental crown types, depending on 

the type of dentition (young or mature 

permanent tooth), the form of the TDI and 

the patient financial possibilities (figure 6.a-

c).

 

 

  

Fig.6.a. Complicated enamel and dentine 

fracture. 

Fig.6.b. Endodontic treatment and  

glass-fiber post. 

 

Fig.6.c. Tooth reconstruction with a preformed celluloid crown and composite resin. 

 

In cases in which at the time of 

patient presentation at the dental office the 

diagnosis was pulp necrosis in a mature 

permanent tooth, the endodontic treatment 

was performed immediately, with a 

meticulous cleaning of the necrotic pulp 

tissue and placement of a temporary root 

canal filling with calcium hydroxide paste 

due to the fact that the calcium hydroxide is 

a paste that is able to reduce the germs from 

the root canal system to the dentinal tubules. 

After the root canal sterilization, the 

endodontic treatment was accomplished by 

root canal filling, and the tooth was restored 

by various means in accordance with the 

clinical variables (figure 7.a-d). 

 

  

Fig.7.a. Complicated enamel and dentine fracture 

of a tooth with closed apex. 

Fig.6.b. Endodontic treatment. 
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Fig.7.c. Cast metal post and core. 

 

Fig.7.d. Tooth restoration with a crown. 

 

In young permanent teeth affected by 

TDI, the endodontic treatment was carried 

out in accordance with each specific clinical 

situation, with the main goal to induce 

apexification or apexogenesis process. The 

root growth and development was monitored 

by X-ray examinations, in order to follow 

the apex closure.  

In our study sample, root fractures, 

were approached and treated in an inter-

disciplinary team (dental and oral maxillo-

facial surgeon, endodontist, prosthodontics 

specialist, periodontology specialist and 

orthodontist) (figure. 8), having as variables 

the specificity of each case and having 

always in mind that the treatment of teeth 

with TDI in a complex trauma case poses 

complex problems (1). 

 

 

Fig.8. Root fracture of 2.3 in a patient with multiple traumatic lesions. 

 

 

DISCUSSIONS 

The option of treating young or 

mature permanent teeth with root fractures 

in poly trauma cases required: 

 the fracture reduction and the 

stabilization with rigid splint for 

about 12 weeks 

 endodontic treatment - when the 

pathology requires (the presence of 

pulp irreversible pulp tissue 

inflammation / pulp necrosis) 

 clinical and radiographic follow-up 

of the reparative / healing 

phenomena after TDI 

 

The long-term follow-up of patients 

with TDI lesions is of a great importance 

important since some pathological changes 

may occur even a few years after a traumatic 

event. The medium and long-term prognosis 

of the fractured teeth depends on 

maintenance their vitality (10).  

The prognosis of root fractures is 

more favorable as the treatment is faster and 

earlier. The higher is the degree of 

dislocation and mobility of the crown or 

crown-root fragment, the prognosis is more 

reserved. According to Baldava et al. (4), 

the long-term prognosis of teeth with 

fracture at the middle third of the root was 
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favorable in 80% of sampled cases, despite 

the fact that they were splinted late.  

In cases of luxation (intrusive, 

extrusive, lateral), the medium and long 

term prognosis of the tooth is reserved, due 

to the fact that almost half of the teeth with 

this kind of TDI become necrotic within 3 

years. The various types of luxation lead to 

more necrotic teeth (50%) than 

uncomplicated coronary fractures (4). 

According to Andreasen et al, the intrusion 

of mature teeth produces in all cases (100%) 

pulpal necrosis, fact that we also observed in 

our study sample. 

Avulsed teeth may developed long 

term consequences, in some cases even after 

36 months of follow-up (11). The problem 

of avulsion of a permanent tooth consists 

mainly in the pulp and periodontal prognosis 

on long term. The tooth viability depends 

mainly on the tooth extra-oral dry-time and 

on the method used for preservation of the 

avulsed tooth. The studies have shown that 

in the case of replantation done in the first 

20 minutes after the traumatic dental injury 

the failures are rated 10%, in the first 2 

hours 40%, and 90% if replantation is done 

later (7). All the current guidelines of 

management of the TDI stated that an 

avulsed tooth should be replanted as soon as 

possible (11), preferably at place where the 

traumatic accident occurred, due to the fact 

that in 1 hour after the TDI, the number of 

viable cells decrease.  

The post-replantation therapeutic 

approach is different and depends on the 

developmental tooth stage. In cases of 

permanent teeth with closed apex, the 

endodontic treatment and root canal filling 

within two weeks after immobilization 

prevents the appearance of the inflammatory 

root resorption. Clinical and radiological 

examinations are necessary at every 3 

months, 6 months, 1 year and yearly 

thereafter for at least 5 years (11). Young 

permanent teeth have high potential for 

revascularization and further root 

development. If apex closure does not occur, 

the endodontic treatment and root canal 

filling should be done. If periodic, clinical 

and radiological check-ups confirm the 

diagnosis of pulp necrosis or infection, root 

canal treatment, apexification or pulp space 

revascularization/revitalization should be 

done (11,15).  

 

CONCLUSIONS 

In the management of young or 

mature permanent teeth with TDI, a correct 

diagnosis, a complex treatment and a 

complete follow up of the traumatized tooth 

will have a great influence on the prognosis 

of the tooth as well as on the possible 

subsequent complications. The treatment of 

traumatized teeth involves an 

interdisciplinary approach, must be carried 

out promptly, in optimal conditions, with a 

good cooperation from the patient. The 

vitality tests and the radiological 

examination proved to be useful diagnostic 

tools also during the follow-up period, since 

it was necessary to know the pulp tissue 

evolution after the traumatic dental injury.
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