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Summary

The authors present contemporary views regarding the treatment of 
traumatically extracted teeth. Apart from emphasizing the significance of 
taking a detailed history and performing thorough clinical examination, a 
special attention is focused on several aspects of the implantation procedure. 
Finally, factors determining the success of the procedure, as well as the 
outcome of the treatment are discussed in detail. 
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Introduction:

Traumatic extraction or avulsion is a kind of injury when due to a 
physical trauma the tooth is completely extruded out of the alveolar socket. 
(Fig. 1) The traumatic extraction is often accompanied by lacerations and 
bleeding of soft tissues of the face and mouth, and because of the 
impressiveness of the injuries, the most common reaction is fright and upset.

Fig 1.  A patient, 12 years of age. Avulsion of the tooth 11 
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The absence of rational behaviour in these moments is often reason for 
negligence of the extruded tooth, leaving it in a position of the injury, or if it is 
found, it is often transported to the dental office in dry handkerchief. If the 
traumatic injury takes place in late hours or during the weekend, the extruded 
tooth remains folded in dry handkerchief for few hours or even few days. 
According to Andreasen3 and Cornell5 the mode of transportation of the tooth 
to the dental office and how quick it will be put back into the alveolar socket 
are decisive for the success of the replantation.  

Epidemiology:

According to the data enclosed by Andreasen3, the frequency of teeth 
avulsion compared of all of the types of teeth injuries subject of different 
epidemiological studies, accounts for 0.5 to 16% in the permanent dentition, 
and 7-13% in the deciduous dentition. The data reported by Beloica4 from the 
Clinic of Paediatric and Preventive Dentistry in Belgrade, testify for more 
frequent cases of avulsion in deciduous comparing to the permanent dentition. 
Grossman7 concluded that avulsion is most frequent at the age between 10 and 
14, while according to Andreasen1 the maxillary incisors are almost 10 times 
more exposed to these injuries compared to the mandibular incisors.  

At the Clinic of Paediatric and Preventive Dentistry in Skopje 30 
replantations of traumatically extracted teeth have been performed in the last 
ten years. Although traumatic extraction is not a frequent injury, the knowledge 
of the replantation technique and problems related to it is indispensable 
because every dentist during his/her clinical practice may come to a situation 
of dealing with this kind of injury. The higher prevalence of traumatic 
extractions in the child age imposes the need for knowing the biological traits of 
young permanent teeth.

Treatment of Patients with Traumatic Extraction 

Taking history 
The most important data upon which the further course of the therapy 

depends in the case of traumatic extracted teeth regard to the extra oral time, 
i.e. the time that passes from the moment of tooth extrusion until the moment of 
coming to the dental office. If that time is shorter than 2 hours, it is necessary 
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that the most important data are collected and that the replantation is started 
immediately, while the other data should be put aside and taken after the 
replantation is finished. Detailed anamnesis could be taken beforehand only if 
the extra oral time is longer than 2 hours.  

If the patient, together with the extruded tooth could not immediately 
reach the dental office, he/she should be advised to rinse the tooth with cold 
water and if possible, to put it back into the alveolar socket. If, because of any 
other reason this is not possible, the advice is to hold the tooth under the 
tongue and to immediately come to the dental office. Another convenient way 
of transportation of the tooth to the dental office is to store it in physiological 
solution. An appropriate alternative for physiological solution is a solution 
made of 1 coffee spoon of salt and 2 dl of water. The third alternative is 
transportation of the tooth in cotton pad or clean handkerchief damped in 
water. 

  
Clinical examination 

The clinical examination should be as short as possible. The 
traumatized area around the extruded tooth should be cleaned with sterilized 
cotton pad damped in physiological solution in order to enable more precise 
detection of the degree of the injury. If the examination shows that it is a matter 
of tooth extrusion without injury of the surrounding tissues, especially if the 
tooth resides out of the alveolar socket not more than 30 min, the replantation 
should start immediately. Radiographic examination should be undertaken 
only in cases when there is a justified doubt of alveolar bone fracture or if the 
patient had not found the tooth and we want to exclude or confirm its possible 
complete intrusion into the alveolar socket. If the extra oral time is longer than 2 
hours, then the injured area should be thoroughly examined and radiogram 
should be obtained. 
 
Replantation procedure 

Before replantation, the tooth should be thoroughly cleaned with 
tampon damped in physiological solution. Any chemical or mechanical 
procedures are contraindicated, as well as putting the tooth in antibiotic 
(penicillin) or resection of the apical part of the root. 
 
Preparation of the tooth for replantation 

The condition of the tooth apex and the extra oral time are 2 key 
factors that determinate the time and the type of possible endodontic treatment.   

With teeth having non-completed the root growth, if the extra oral 
time is not longer than 2 hours, the endodontic treatment should not be carried 
out because according to the experience of many authors, as well as ours, 
revascularization and revitalization of the pulp is highly possible. Absence of 
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clinical difficulties and continuing the growing process are signs of preserved 
pulp vitality of the replanted tooth.  Electrical vitality examination during the 
first few months does not give reliable data, because the function of the nerve 
fibres starts to re-establish after 35 days. If after 30 days of the replantation, we 
can notice signs of root resorption accompanied by clinical difficulties (pain, 
red colouring of the mucus membrane in the apical region, percussion 
sensibility) we should immediately start with extirpation of the pulp and filling 
the root canal with calcium-hydroxide.  

If the extra oral time is longer than 2 hours, first we carry out an 
endodontic treatment and after that, the tooth replantation. However, there are 
opposing opinions. Andreasen2, for example, states that in these cases the tooth 
replantation should be carried out first, while the endodontic treatment should 
be carried out 2-3 weeks after the replantation because it is experimentally 
proven that application of calcium-hydroxide prior to the replantation may 
have stimulating effect on the cementoblasts causing ankylosis, which puts 
limit to the healing process of the periodontal ligament by forming collagen 
fibres.    

With teeth having completed root growth, depending on the extra oral 
time, there are 2 factors determining the course of the replantation treatment. 
When the extra oral time is shorter than 2 hours, replantation should start 
immediately in order to prevent further damage and necrosis of the remaining 
parts of the root periodontal ligament, because the endodontic treatment will 
prolong the extra oral time. 2-3 weeks after the replantation, endodontic 
treatment is carried out by filling the root canal with calcium-hydroxide. 
Endodontic treatment prior to replantation is regularly carried out in teeth 
which extra oral time is longer than 2 hours. The chances of revitalization of the 
teeth with completed root growth are only theoretical.   

In order to decrease the risk of root resorption, which is the most 
common complication after the replantation, Cornell5 recommends that the 
tooth should be stored in 1-2% sodium-fluoride solution, 4-5 minutes prior to 
replantation. If the extra oral time is shorter than 2 hours, application of 
fluorides should be avoided because they can have cytotoxic effect on the root 
vital tissue. 
  
Preparation of the alveolar socket 

The preparation of the alveolar socket starts with rinsing the blood 
coagulum with physiological solution or with cotton pad winded up on a stick. 
The alveolus should not be cooled because that procedure could accelerate root 
resorption after the replantation. If alveolar fracture is present, the replantation 
of the tooth should be performed with local anaesthetics. 
 
 

M. Carčev et al



Technique of replantation 
After the preparation of the alveolar socket, the tooth crown is put 

back into the alveolus holding it between the thumb and the fingerpost with 
loose pressure and rotating movements until the tooth is positioned in its place. 
At the end, the alveolus is repositioned in order to correct its expansion. 

Immobilisation of the replanted tooth 
There are many ways of fixation of the replanted teeth, but common 

opinion is that the stainless steel wire and composite splints are most 
convenient nowadays, due to its easy shaping and ensuring solid fixation of the 
replanted tooth8 (Fig. 2). 

Fig. 2.  Immobilization performed with stainless steel wire and composite splint 

The immobilization wire should be 0.8-1 mm thick. First we fix the 
most distal tooth, and the last - the replanted tooth. The splint is postured labial 
in the maxilla and lingual in the mandible to ensure that it does not disturb the 
occlusion. 

Prevention of tetanus and application of antibiotics 
Prevention of tetanus is carried out with active and passive 

immunization. Better quality is obtained by active immunization, but if the 
patient is not protected in this way, the passive immunization is carried out 
immediately after the replantation with application of antitoxin (anti-tetanus 

Scientific Thought and Clinical Practice



 
 

 
 
 
 

immunoglobulin). 
After the replantation, there is no need of antibiotic therapy because 

the replantation procedure itself is not indication for ordering antibiotics. 
 
 
Duration of immobilization 

The opinions about the duration of the replanted tooth immobilization 
vary widely. The recommendations for the duration of the immobilization vary 
from 2 to 6 weeks, or longer. However, the opinion that the immobilization 
should last not more than 2 weeks is commonly accepted as the prolonged rigid 
immobilization may cause more harm than good because it increases the risk of 
ankylosis and root resorption9. 
 
Splints removal 

Firstly, the wire arch is cut in the inter-dental areas using diamante 
borer, the composite above the wire is removed, and after that the wire and the 
remains of the composite material are removed from the healthy adjacent teeth 
using excavator or instrument for tartar removal. The composite is removed 
from the replanted tooth exclusively with diamante borer and turbo machine in 
order to avoid additional traumatism of the tooth. After the teeth are free of 
composite, they are covered with a fluoride preparation.  

Since the replanted tooth is not firmly fixed, the patient is advised to 
save the teeth in the frontal region for the following 2 years and to maintain 
rigorous oral hygiene. 

 
 
Replantation of traumatically extracted deciduous teeth 

Although some authors have been carrying out replantation of 
traumatically extracted deciduous teeth, according to our own experience and 
that of other authors, replantation of the deciduous teeth is not advisable and 
should not be carried out because it is regularly accompanied by early 
complications, such as pulp necrosis or root resorption9, while the 
inflammatory process may later occur and damage the offspring of the 
permanent tooth.  
 
 
 
Factors that determinate the success of the replantation 
 

The success of the extruded teeth replantation depends on many 
factors the most important of which being: the extra oral time, the treatment of 
the extruded tooth and the way of its transportation to the dental office, the 
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degree of preservation of the periodontal tissue on the root surface, the 
condition of the alveolar bone and the application of fluorides during the 
replantation.  

1. The extra oral time after the tooth extrusion is considered the most 
important factor for the success of the replantation. According to Andreasen3, 
79-96% of the replanted teeth show signs of root resorption, but if the extra oral 
time is shorter than 30 minutes the resorption can be found in only 10% of the 
cases. 

2. The way of preservation and the medium in which the extruded 
tooth is stored is considered not less important comparing to the extra oral 
time. Andreasen3 states that even the prolonged storing of the tooth in 
physiological solution or in saliva will not have grater influence on the damage 
of the periodontal ligament, than when the extra oral time is short, but the tooth 
is stored in dry place. The mechanical cleaning of the root, as well as its 
cleaning with soap, 3% hydrogen or alcohol will have more harmful effect on 
the periodontal ligament causing death of the cementoblasts and coagulation of 
the collagen fibres.  

3. Preservation of the periodontal ligament has important role for the 
success of the replantation. Every procedure that involves scrubbing and 
removing of the periodontal ligament remnants from the root before the 
replantation is highly contraindicated3. The cells of the periodontal ligament is 
presumed that can survive about 2 hours, while the healing process of the 
periodontal tissue left on the root of the replanted tooth is 2-3 weeks.  

4. Alveolar fracture has unfavourable impact on the root of the 
replanted tooth and accelerates its resorption. Curettage of the alveolus is 
reason for accelerated root resorption, so this procedure is also contraindicated. 

 5. The opinion frequently found in literature that the root apex should 
be removed before the replantation has proven to be wrong, because that 
procedure accelerates the resorption. The easier reposition of the tooth in the 
alveolar socket is mentioned as a motive for carrying out this procedure, 
considering the fact that the residue of blood coagulum may prevent it. The 
coagulum may be removed with injection of physiological solution or with 
tampon, thus avoiding the scratching of the alveolar socket. Other reason for 
apex resection is the tendency for more expressed exposure of the pulp in the 
apical part and its faster revitalization. However, this procedure has shown to 
be unjustified because only accelerated resorption is experimentally registered, 
but not faster revitalization. These reasons justify the assumption that 
apicectomy before the replantation is contraindicated. 

6. It is experimentally proven that storing the tooth 4-5 minutes in 
solution of 1-2% sodium fluoride significantly reduces root resorption5. The 
mechanism of beneficial influence of the fluoride is not completely cleared up, 
but it is presumed that the fluoride is built in the cement, thus making it more 
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resistant on the root surface. According to Cornell5, local application of 
fluorides to the root prior to its replantation is crucial, but it should be applied 
only on teeth with extra oral time longer than 2 hours. 

Follow-up and prognosis of the replanted teeth 

Every replanted tooth should be followed, clinically and 
radiographically, disregarding the condition of its apex and the extra oral time. 
In teeth for which we expect revitalization, electrical and thermal stimulation 
are not always credible signs of preserved vitality. Continue of the root growth, 
as well as the narrowing of the pulp chamber although indirect, are more 
certain signs of preserved vitality of the pulp. 

The prognosis of the replanted teeth is not favourable. The previous 
clinical experience testifies of frequent complications. The most common 
complication is the root resorption (Fig. 3). However, with teeth having 
unfinished root growth and extra oral time shorter than 30 minutes, root 
resorption is found in only 10% of the cases. This fact itself goes in favour of the 
conclusion that the replantation should mean competition with the time, 
because the time passed from the tooth extrusion until its putting back into the 
alveolus can not been compensated even by the best performed replantation. 
Regardless of frequent pathological changes of the tooth pulp and root, the 
replantation should be considered as justified if the tooth is preserved for only 
few years. This procedure exerts the huge psychological significance, insures 
esthetical function, preserving of space and undisturbed jaw growth.  

Fig. 3.  Radiogram of the tooth 11, 
taken 4 years after the replantation -  
A complete root resorption is evident
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