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AbstrAct
tooth avulsion is a complex injury that affects the pulp tissue, periodontal ligament and alveolar bone. it is 
more frequent in children aged 7 to 11 years. the prognosis is directly related to the period during which the 
tooth is outside the socket; there is consensus in the literature that the shorter this period, the higher will be the 
possibility of pulp revascularization and reattachment of periodontal ligament fibers. The need of maintenance 
of the avulsed tooth in an adequate medium is also known. this study reports a case of complex replantation 
after avulsion, in which the care was provided 48 hours after the trauma and the tooth was kept dry by the 
patient, thus suggesting a treatment option for these cases. the avulsed tooth was cleaned and submitted to 
endodontic treatment; a rigid retainer was used for 7 days and the calcium hydroxide dressing was constantly 
replaced for 12 months. After 28 months, the tooth exhibited clinical aspect of normality and the radiographic 
examination revealed a slight alteration at the apical portion of the root. it was concluded that this treatment 
planning may be a good option in cases of tooth avulsion with late replantation; even though the conditions 
of care were unfavorable and contraindicated by the scientific literature and the prognosis was impaired, a 
considerable benefit was achieved for the patient, since the treatment allowed its immediate reintegration to 
the social relationships, as well as maintenance of facial growth and development.
descriptors: Tooth avulsion • Treatment • Tooth Replantation

resumo 
A avulsão dentária é uma injúria complexa que afeta o tecido pulpar, ligamento periodontal e osso alveolar. 
É mais frequente em crianças com idade entre 7 a 11 anos. o prognóstico está diretamente relacionado ao 
período de tempo em que o dente avulsionado permanece fora do alvéolo. É consenso na literatura que, 
quanto menor esse período, maior probabilidade de revascularização pulpar e restabelecimento das fibras do 
ligamento periodontal. É necessária a manutenção do dente avulsionado em um meio adequado. o objetivo 
deste estudo é relatar um caso de um procedimento complexo de reimplante dentário tardio, em que o dentista 
somente foi procurado após 48 horas da avulsão e o dente foi mantido seco durante este período, assim como 
sugerir uma opção de tratamento para esses casos. o dente avulsionado foi limpo e submetido a tratamento 
endodôntico; uma contenção rígida foi usada durante 7 dias e trocas periódicas do hidróxido de cálcio foram 
mantidas durante 12 meses. Após 28 meses, o dente exibiu aspecto clínico de normalidade e o exame micro-
scópico revelou uma ligeira alteração no ápice radicular. conclui-se que esse plano de tratamento pode ser 
uma boa opção para casos de avulsão com reimplante tardio. Ainda que sob condições de manutenção do 
dente desfavoráveis e contraindicadas pela literatura científica, um considerável benefício foi alcançado para 
o paciente, uma vez que o tratamento permitiu uma reintegração imediata de seu relacionamento social, assim 
como permitiu a manutenção do crescimento e desenvolvimento facial.
descritores: Avulsão dentária • Tratamento • Reimplante dentário
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Introduction

tooth avulsion is the complete dis-
placement of the tooth outside the socket 
(senes et al.1, 2008; walton e torabine-
jad2, 1997). it is a complex injury that af-
fects the pulp tissue, periodontal ligament 
and alveolar bone (chappuis e von Arx3, 
2005; polat e tacir4, 2008), possibly also 
affecting the apical bundle (soares e Gold-
berg5, 2001; soares et al.6, 2008). inter-
ruption of the blood supply leads to pulp 
necrosis, since revascularization of the 
pulp throughout its extent is possible, yet 
not very probable (cardoso e Gonçalves7, 
2002; pohl et al.8, 2005).

According to consolaro9, 2005 this 
traumatic injury is more prevalent among 
males, primarily affects the maxillary cen-
tral incisors, in individuals aged 7 to 10 
years, and especially patients presenting 
class ii occlusion. tooth avulsion ac-
counts for 0.5 to 16% of all traumas to 
the permanent teeth (flores et al.10, 2007; 
polat e tacir4, 2008), and 7 to 13% to 
the deciduous teeth (Andreasen et al.11, 
2000). Accidents during cycling, sports, 
fights, falls, against objects and in recre-
ation parks are the main etiologic factors 
of tooth avulsion.

the functional and esthetic importance 
of affected teeth and mainly the young age 
of patients when this trauma occurs have 
encouraged several studies in an attempt 
to assure the longevity of the replanted 
tooth (Barret et al.12, 2005; chappuis e von 
Arx3, 2005; pohl et al.13, 2005; senes et 
al.1, 2008).

undoubtedly, tooth replantation is 
the best treatment option for tooth avul-
sion in the permanent dentition (flores 
et al.10, 2007; soares et al.6, 2008), since 
it allows the reestablishment of esthetics 
and function, even if temporarily (senes et 
al.1, 2008). evidences have shown that the 
greater determinant for tooth survival is 
immediate replantation at the moment of 
the accident (Kenny e casas14, 2005; lekic 
et al.15, 1998). A delay greater than 5 min-
utes in the replantation (toronto dental 
trauma research Group16, 2005) will lead 
to resorption and occasionally to loss of 
the tooth if it is not stored in an adequate 
medium (Andreasen et al.17, 1995).

the favorable treatment prognosis is di-
rectly related to the period during which 
the tooth is kept outside the socket, since 
this exposure causes damages to the peri-
odontal ligament cells due to dehydration 
(Barret e Kenny18, 1997; Barret et al.12, 
2005; sonoda et al.19, 2008). there is 
consensus in the literature that the short-
er this period (less than 30 minutes), the 
higher will be the possibility of pulp revas-
cularization and reattachment of peri-
odontal ligament fibers (Chappuis e von 
Arx3, 2005; pohl et al.20, 2005; soares e 
Goldberg5, 2001; walton e torabinejad2, 
1997). this highlights the need to perform 
replantation as quickly as possible, as well 
as the importance of maintaining the tooth 
in an adequate medium while outside the 
socket.

if the immediate replantation is not pos-
sible and the tooth is not adequate stored, 
alternative treatments should be employed 
in the search for satisfactory outcomes 

Fig.1  tooth preparation for replantation, 
outside the mouth (coronal opening and 
pulp removal).

Fig. 2  socket manipulation – curettage to 
remove the blood clot.
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Fig. 3  periapical radiograph – immediate 
postoperative aspect with replantation 
of the maxillary right central incisor and 
rigid retainer.

Fig. 4  periapical radiograph – postoperative 
aspect at 7 days (removal of retainer 
and replacement of calcium hydroxide 
dressing).

for the patients, such as the accomplish-
ment of late replantation. in these cases, 
the tooth should be carefully cleaned 
with gauze soaked in saline to remove 
the necrotic periodontal ligament fibers 
(cardoso e Gonçalves7, 2002), followed 
by placement of a retainer and root canal 
treatment to reduce the risk of inflamma-
tory resorption (senes et al.1, 2008). the 

Fig. 5  periapical radiograph – postoperative 
aspect at 12 months after replantation 
(root canal obturation).

Fig. 6  periapical radiograph – postoperative 
aspect at 28 months after replantation.

root surface treatment of avulsed teeth 
may increase the probability of success of 
late replantation (senes et al.1, 2008).

the prognosis of a replanted tooth pres-
ents several variations. in some cases, the 
tooth may remain in function for several 
decades, while in others it may be lost in 
some weeks after replantation (soares et 
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al.6, 2008).
this study reports a complex clinical 

case of replantation after avulsion, with 
emergency care provided 48 hours after 
the trauma, in which the tooth was kept 
dry, with a view to suggest a treatment op-
tion for these cases.

case report

A male patient aged 10 years, with 
avulsion of the maxillary right central inci-
sor, reported that he had lost a tooth two 
days before while playing soccer. the 
tooth was stored completely dry in a paper 
napkin. the patient presented good gen-
eral status, without fracture of the alveolar 
bone or history of previous lesions.

the care was provided at the special-
ized center of dental trauma of maringá 
(cemtrau odonto), at the department of 
dentistry of the state university of mar-
ingá, pr, Brazil.

the patient and his caretaker were in-
formed on the procedure and the possible 
results and authorized the accomplish-
ment of replantation.

the tooth was kept in saline for hydra-
tion until coronal opening and instrumen-
tation. After careful cleaning of the tooth 
with gauze soaked in saline, the tooth 
was treated outside the mouth for coronal 
opening, followed by pulp removal (fig. 
1), root canal filling with calcium hydrox-
ide and saline and temporary sealing with 
zinc oxide-eugenol cement.

the patient was then treated. initially, 
the intraoral examination revealed that the 
bone tissue and adjacent teeth exhibited 
normal status. Local infiltrative anesthe-
sia was applied at the site of trauma for 
manipulation of the socket for complete 
removal of the blood clot and thorough 
irrigation with saline, preparing the sock-
et for replantation of the maxillary right 
central incisor (fig. 2). After replantation, 
a rigid retainer was used for 7 days and 
postoperative drugs were prescribed, as 
follows: antibiotics, analgesics, and antite-
tanic prophylaxis. A periapical radiograph 
was taken at the immediate postoperative 
period, which revealed correct position-
ing of the tooth (fig. 3). After 7 days, the 
rigid retainer was carefully removed and 

another periapical radiograph was taken, 
revealing normal aspect of the anatomical 
structures (fig. 4).

the patient attended eight follow-up 
sessions in the subsequent months, for re-
placement of the calcium hydroxide dress-
ing. final root canal obturation was per-
formed at 12 months (Fig. 5) after the first 
attendance using the sealer Endofill® and 
gutta-percha points. immediately thereaf-
ter, the coronal opening was restored with 
glass ionomer cement and light-cured 
acrylic resin.

After 28 months, clinical examination 
of the avulsed tooth revealed normal as-
pect, yet the radiographic examination 
indicated a slight alteration at the apical 
portion of the root (fig. 6); however, the 
patient did not have any complaint.

Discussion

Avulsion is a severe traumatic injury to 
the tooth. the pulp and periodontal liga-
ment are affected, and the alveolar bone 
and gingiva may also suffer injuries (pohl 
et al.13, 2005; soares et al.6, 2008).

in multiple accidents, the intensity and 
type of trauma, combined to the loose 
structure of the periodontal ligament of 
teeth in children aged 7 to 12 years, favor 
the total displacement of the tooth. the 
impact causes extraction of the tooth and 
the functional and esthetic consequences 
are immediate. for the patient and his or 
her parents, the psychological impact is 
greater than the impact causing the avul-
sion.

even though these traumas may cause 
the avulsion of any anterior tooth, the max-
illary central incisors are often the most af-
fected (senes et al.1, 2008). in the present 
case report, the avulsion occurred on the 
maxillary right central incisor in a male 
patient aged 10 years, corroborating the 
findings described by Consolaro9, 2005 
who reports that this trauma affects mostly 
the maxillary central incisors of children 
aged 7 to 10 years, affecting the boys three 
times more often than the girls.

undoubtedly, tooth replantation is 
the best treatment option for tooth avul-
sion (flores et al.10, 2007), since it allows 
the reestablishment of esthetics and func-
tion, even if temporarily. evidences have 
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shown that the greatest determinant for 
tooth survival is immediate replantation at 
the moment of the accident (Andreasen et 
al.21, 2002; Kenny e casas14, 2005; lekic 
et al.15, 1998; walter et al.22, 2008). A de-
lay greater than 5 minutes in the replan-
tation (toronto dental trauma research 
Group16, 2005) will lead to resorption and 
occasionally to loss of the tooth if it is not 
stored in an adequate medium (Andreasen 
et al.17, 1995).

these storage media are varied and 
widely discussed in the literature. some 
authors (Andreasen et al.11, 2000; cardoso 
e Gonçalves7, 2002; soares e Goldberg5, 
2001; sonoda et al.19, 2008) agree that the 
avulsed tooth should be preferably stored 
in milk, because it preserves the cells on 
the root surface for up to 3 hours, pres-
ent physiological properties, including its 
ph (6.5-7.2), and similar osmolality as the 
extracellular fluid (250-270 mOsm Kg-1), 
is easy to achieve and is relatively free of 
bacteria. the tooth may also be stored 
in hank solution (cardoso e Gonçalves7, 
2002; sonoda et al.19, 2008), yet this solu-
tion is usually not available at the side of 
the accident. even though the saline pres-
ents better performance than dry storage, 
it should only be used when the aforemen-
tioned media are unavailable (Andreasen 
et al.11, 2000).

in the present case report, the time 
elapsed from the occurrence of trauma up 
to emergency care was 48 hours, wors-
ened by the dry storage of the tooth, con-
ditions reported in the scientific literature 
as unfavorable for a good prognosis. how-
ever, despite the unsatisfactory conditions, 
replantation was the treatment option due 
to the young age of the patient, and the 
family was informed on the risk of failure.

the procedure of late replantation is 
contraindicated by some authors. Accord-
ing to Kenny e casas14 (2005), if the tooth 
remains outside the mouth for less than 5 
minutes or is stored in a correct medium 
for up to half hour, it should be replanted. 
however, if the tooth is outside the socket 
for more than 5 minutes and is not stored 
in an appropriate liquid, it will probably 
be resorbed and occasionally lost.

According to Andreasen et al.17 (1995), 
even teeth kept dry for long periods should 

be replanted. in the case of late replanta-
tion, careful cleaning with gauze soaked 
in saline is recommended to remove the 
necrotic periodontal ligament fibers (Car-
doso e Gonçalves7, 2002). some authors 
suggest the use of substances for root sur-
face treatment, such as sodium fluoride 
(Andreasen et al.17, 1995; walton e tor-
abinejad2, 1997), tetracycline (Andreasen 
et al.21, 2002), stannous fluoride, calcium 
hydroxide, formalin, alcohol and indo-
methacin. However, only sodium fluoride 
was able to inhibit the root resorption (An-
dreasen et al.17, 1995; walton e torabine-
jad2, 1997). in the present case, due to the 
unavailability of this solution at the mo-
ment of care, the tooth was only cleaned 
with gauze soaked in saline.

tooth replantation is often considered 
a temporary treatment, since 74-96% of 
these teeth present root resorption and are 
ultimately extracted.

According to pohl et al.8 (2005), 
avulsed and replanted teeth may be lost 2 
months after replantation or may survive 
for many years. their study reveals that, 
according to the progression of root re-
sorption in a replanted tooth, as analyzed 
on radiographs, complete root resorption 
occurred after 3-7 years in patients aged 
8 to 16 years and after decades in older 
patients. thus, there is consensus on the 
need to maintain the avulsed tooth in an 
adequate medium when there is no pos-
sibility of immediate tooth replantation.

in cases of avulsion and replantation, 
control of inflammation and repair of the 
periodontium are necessary (pohl et al.13, 
2005). the persistence of acute or chronic 
inflammation for long periods leads to the 
establishment of a favorable tissue envi-
ronment that may stimulate the inflamma-
tory resorption. therefore, when replant-
ing the tooth, simultaneous prescription of 
wide spectrum antibiotic therapy is recom-
mended for two weeks. After this period, 
endodontic therapy is indicated.

the calcium hydroxide dressing was 
replaced in eight clinical sessions. this 
drug was used due to its ability to prevent 
the root resorption. The recent finding that 
the process of inflammatory resorption 
would be significantly related to the de-
gree of pulp infection, the observation that 



Tolentino LS
Tolentino ES
Dias-Ribeiro E
Fracasso MLC
Queiroz AF
Pavan NNO

Avulsed 
permanent 
incisor – 
replantation 
after two days 
of the trauma: 
report of a 
case

•• 75 ••

revista de 
Odontologia da 
Universidade 
cidade de são 
Paulo 
2010; 22(1): 70-7, 
jan-abr

most microorganisms found in these cases 
are anaerobes probably coming from the 
subgingival microbiota, and the actual an-
tiseptic effectiveness of calcium hydroxide 
against these microorganisms lead to the 
assumption that this products presents the 
desirable conditions for utilization in these 
cases (soares e Goldberg5, 2001).

in the present study, tooth replantation 
aimed at ankylosis of the avulsed tooth. 
it is known that ankylosis may affect the 
growth of the alveolar ridge and the erup-
tion and position of adjacent teeth (polat 
e tacir4, 2008; soares et al.6, 2008), yet 
this was the treatment option found to 
satisfy the patient. Also, in the long term, 
ankylosis allows bone formation by the 
replacement resorption and enhances the 
local conditions for future treatment with 
implants, after completion of facial growth 
and development.

follow-up of the replanted tooth com-
prised weekly radiographic examination 
to evaluate the presence of inflammatory 
resorption and periapical lesion. Ankylo-
sis could be radiographically and clini-
cally observed after 10 months.

After 28 months, the tooth clinically 
exhibited normal aspect, and the radio-
graphic examination revealed a slight al-
teration at the apical portion of the root, 
suggesting the onset of root resorption. 
pohl et al.8 (2005) believe that there is no 
exact period for the onset of root resorp-
tion, whose occurrence varies between 
patients.

the time during which the tooth is 
maintained in the mouth is very impor-

tant, because it maintains the height of 
the alveolar ridge (cobankara e ungor23, 
2007). Also, from a psychological stand-
point (polat e tacir4, 2008; senes et al.1, 
2008), it prepares the patient for an oc-
casional tooth loss, and this period may 
correspond to completion of the growth 
period, allowing the definitive prosthetic 
treatment.

considering the high rate of dentoal-
veolar trauma such as avulsion, it is advis-
able to establish prevention plans for these 
situations (flores et al.24, 2001; flores et 
al.10, 2007; holan et al.25, 2006). in addi-
tion to the project cemtrau, which aims at 
the rehabilitative treatment, the state uni-
versity of maringá also develops the proj-
ect “saving the traumatized tooth”, which 
offers lectures and counseling to promote 
the awareness of the general community 
as to the management of dentoalveolar 
trauma, as well as the prevention of these 
cases.

conclusion

this case report aimed to discuss a 
treatment option for tooth avulsion in 
young patients, with late replantation. 
even though the conditions of care were 
considered unfavorable and contraindi-
cated by the scientific literature and the 
prognosis was impaired, a considerable 
benefit was achieved for the patient, since 
the treatment allowed its immediate re-
integration to the social relationships, as 
well as maintenance of facial growth and 
development, favoring the future reha-
bilitation of the patient with utilization of 
dental implant.
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