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Treatment of a lately replanted avulsed 
permanent tooth: Case report

abstract

Avulsion after dental trauma is one of the most serious 
emergencies in the dental offices. Treatment success for 
this kind of injury lies on explaining to patients and den-
tists about the prompt management of the avulsed tooth. 
In the present study it’s emphasized the relationship 
between the whishes of the patient and his parents and 
the maintenance of the avulsed tooth in the oral cavity, 
exerting its esthetic and masticatory functions. Besides 
the time, other factors such as handling the tooth to be 

reimplanted, replantation technique, storage medium, 
endodontic treatment of the reimplanted tooth, intraca-
nal medication and postoperative control contribute to 
a better prognosis. Dental avulsion usually affects chil-
dren during their periods of bone growth, thus replanta-
tion aims to eliminate esthetic, psychological and social 
consequences for the patient, and can avoid prosthesis, 
satisfying patient’s whishes. 
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Introduction
Dental trauma is one of the main causes of loss 

of permanent anterior teeth.34 Avulsion, as a pos-
sible result of traumatic injuries, is one of the most 
serious emergencies in dental offices,26 causing the 
complete separation of the tooth and its alveolus 
(bone cavity where it is inserted), and disruption of 
the periodontal ligament fibers, remaining part of it 
adhered to the cementum of the tooth and the other 
part to the bone.23

The traumatic removal of a tooth from its respec-
tive alveolus produces disruption of periodontal 
ligaments and blood supply to the pulp tissue. As 
a result, the dental pulp gets necrosis and the peri-
odontum is severely damaged. The type of cure is 
directly related to the extent of extra-oral time and 
the conditions under which the tooth was kept be-
fore replanted.6 The replantation has been proposed 
as an attempt to reintegrate the avulsed tooth to its 
normal anatomical position. It represents one of the 
most conservative behavior in dentistry because it 
allows the preservation of function and esthetics, 
postponing the need for fixed or removable prosthe-
sis and reducing the psychological impact resulting 
from immediate tooth loss.2,20,23,27,32 

The highest incidence of avulsion affects the up-
per incisors in children from 7 to 12 years of age 
due to the childhood and adolescence activities. 
The overjet with incisors protrusion and insufficient 
lips sealing are predisposing factors to dental trau-
mas.20,23,26,27,28,32

The tooth loss can determine a psychosocial im-
pact especially among teenagers. The body appear-
ance, especially the face, plays an important role in 
humans relations,38 and the eyes and the mouth are 
the components most commonly associated with 
physical attraction, acting as key-factors in social in-
teractions and in determining the personal success.9

Although it is impossible to guarantee the long 
term maintenance of a traumatized tooth, the pa-
tient’s age, injury severity, timely treatment and 
follow-up of the teeth can maximize the success 
chances.3 The delay in reimplanting the tooth is of-
ten related to the lack of knowledge of the patients, 
their parents or who treated them.32

Mackie and Wortington21 mentioned that replan-
tation should always be considered as an alternative 

for the treatment. Andreassen5 concluded that there 
are many factors that influence the treatment, as fac-
tors outside the office and the way the dentist works. 
Also concluded that the most important factor is the 
extra-alveolar time, and the smaller the time the tooth 
remains outside its alveolus, the greater the odds of a 
successful replantation.

The factors that can change the prognosis of 
replantation are: The extent of the trauma, length 
of extra-alveolar time, storage medium, contami-
nation, how the tooth is handled and status of the 
avulsed tooth. These factors can cause problems 
such as periodontal inflammation, root resorption, 
and ankylosis, which interfere with the success of 
reimplants.20,23

The best storage medium for avulsed teeth would 
be the alveolus itself.24 When there is no possibil-
ity of maintaining the tooth in the patient’s mouth, 
the ideal solutions are: Milk, saliva, saline solution, 
blood and tissue culture media.11,14,20,32,37

It is important to carefully handle the tooth, not 
touching and/or scraping the periodontal ligament. 
The accidental removal of part of this ligament de-
termine the ankylosis of the reimplanted tooth.28

Therefore, the endodontic treatment of an 
avulsed tooth is necessary since pulp necrosis oc-
curs as a consequence. Some dressing therapies are 
proposed as a way to preserve the tooth, however 
the medications exchange time vary with the degree 
of impairment and sequelaes.8,16,18 A new therapy 
with chlorhexidine gel, calcium hydroxide and zinc 
oxide for treating avulsed and reimplanted teeth has 
been proposed by Soares and Souza-Filho.37

For this reason, aiming at enlightening the treat-
ment and replantation of avulsed teeth, this case re-
port will describe the clinical and radiographic con-
dition of an anterior avulsed and reimplanted tooth, 
treated with dressing of calcium hydroxide with dif-
ferent vehicles, and the seven years follow-up.

Case report
An 11-year-old female patient presented to the 

endodontics office 40 days after the avulsion and 
replantation of tooth #21.

Before the anamnesis, her mother (legal respon-
sible) demanded the non-extraction of the trauma-
tized tooth. Therefore the whole endodontic therapy 
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was elucidated and discussed in order to prevent 
or postpone the extraction of that tooth. Thus the 
mother reported that the patient was playing in the 
playground and fell to the ground causing the avul-
sion of tooth #21. After the accident she took about 
15 minutes to find the avulsed tooth. After this pe-
riod she was suggested to wash the tooth with water 
for about 5 minutes. The mother asked the patient 
to keep it under her tongue and went to a dental 
office where the dentist cleaned the tooth in a sa-
line solution without scraping the root external sur-
face. About one hour after the avulsion, the dentist 
performed the replantation with a semi-rigid orth-
odontic wire (splinting), performed the coronary ac-
cess, pulpectomy, application of calcium hydroxide-
based dressing with saline solution and temporary 
restoration with Coltosol.

The dentist prescribed prophylactically tetanus 
vaccine — since the patient’s mother had doubts 
whether her daughter had received this medica-
tion — as well as prescribed amoxicillin-based sys-
temic and antibiotic medication.

The splinting was maintained for approximately 
30 days and only after its removal the patient went 
to the endodontist. Also during the anamnesis it was 
found that the patient had no systemic health prob-
lem, and the radiographic examination showed that 
the #21 tooth presented a large area with external 
root resorption and also an open apex, although in 
this evaluation it was observed the absence of root 
fracture or bone fracture (Fig 1A).

About 40 days later, the coronal opening was im-
proved and biomechanical preparation of the root 
canal was performed with endodontic hand files and 
1% sodium hypochlorite. The odontometry was per-
formed during the canal preparation to confirm the 
working length (Fig 1B).

The canal was dried with sterile paper points, and 
flooded with 17% EDTA for 3 minutes with manual 
agitation. After removal of EDTA, a new drying was 
performed and calcium hydroxide aqueous solu-
tion (saline) was inserted into the root canal, which 
was replaced after 15 days.

In the second session it was inserted a calcium hy-
droxide paste with propylene glycol and iodoform (Fig 
1C). The dressing was changed when it was radio-
graphically verified that it had been partly resorbed. 

These  exchanges are justified because it was a tooth 
with external resorption and incompletely formed apex.

After one year and nine months, the endodontist 
was informed by the responsible for the patient that 
she would take part on a exchange program abroad 
for 3 years. Thus the endodontist decided to make a 
temporary root canal filling with calcium hydroxide, 
2% chlorhexidine gel and zinc oxide in a 02:01:02 
proportion,37 in Coltosol consistency, which was in-
crementally inserted and adapted by means of verti-
cal condensers throughout the whole root canal un-
til apical portion. Later, the teeth were sealed with 
Coltosol, restored with composite resin and then 
radiographed (Fig 1D). 

After three years and one month the patient re-
turned to the office to continue the treatment. It was 
made a periapical intraoral radiograph (Fig 2A) and 
also requested a cone beam tomograph to accurate-
ly assess the root involvement (Fig 2B). When eval-
uating the results it was observed mild resorption 
of the temporary filling of root canal, and stabilized 
root resorption, offering conditions for the perma-
nent root canal obturation.

A few days later the endodontist removed the 
temporary filling of the root canal, performed new 
biomechanical preparation, as described before, and 
performed root canal filling with gutta-percha and 
sealer based on calcium hydroxide (Figs 2C, 2D).

After seven years, the patient presented to per-
form follow-up. Periapical intraoral radiographs, 
cone beam computed tomograph and intraoral 
photographs were requested. Through these ex-
ams it was observed the root resorption stabiliza-
tion (Fig 3A); mild coronary darkening possibly due 
to the use of iodoform; cervical gingival recession 
and periodontal health (Fig 3B); lack of mobility and 
presence of periapical repair with continuous lami-
na dura throughout root length (Fig. 3C). 

Discussion
Dental replantation is one of the most conservative 

procedures in dentistry,2 although the improper han-
dling of the teeth can lead to its loss.36 According to Poi 
et al32 and Marzola,23 this occurs because almost 82% 
of the population don’t know what to do after dental 
traumas. In the present case report, after the avulsion, 
the mother washed the tooth with water and asked the 
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patient to put it under the tongue. According to Mar-
zola et al,22 the best storage medium to avulsed tooth 
is its alveolus. Morgado et al28 reported that water as 
that storage medium is as harmful as the dry medium, 
because it is important the correct osmolarity and pH 
of the storage medium and the hypotonic conditions re-
sult in lysis of cells. However Blomlof,11 O’Donnell and 
Wei30 report that despite saliva has some disadvantages 
such as low osmolarity and bacterial content, it mini-
mizes the storage period in dry medium and maintains 
the tooth moisturized, offering the highest success odds.

Also according to Marzola23 and Peterson et al31 
the milk can also act very effectively, promoting 
amazing results and helping to remove debris from 
the root and dissolve bacteria. In addition, due to 
its availability, remains the best option to be recom-
mended and disseminated to the general population.10 
Thus, with the huge amount of information available 
in the media and internet, dentists should utilize 
these resources to make the patients aware that if 
the avulsed tooth cannot be immediately reimplant-
ed, it should be kept in a proper storage medium. 

Figure 1. A) Initial radiograph showing area 

with external root resorption and open apex. 

B) Odontometry to confirm the working length. 

C) Dressing with calcium hydroxide, propylene 

glycol and iodoform. D) Temporary root canal 

filling with calcium hydroxide, 2% chlorhexidine 

gel and zinc oxide in 02:01:02 proportion.
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Figure 2. A) Radiograph after 3 years 

and 1 month with temporary filling. B) 

Tomographic image showing the root 

involvement. C)  Removal of root canal 

temporary filling. D)  Definitive root canal 

obturation with gutta-percha and calcium 

hydroxide-based sealer.

Figure 3. A) Follow-up tomography, after 7 years of treatment beginning. B) Photograph showing mild crown darkening, cervical gingival recession 

and health periodontium. C) Follow-up radiograph, after 7 years of treatment beginning, evidencing the presence of periapical repair, with continuous 

lamina dura.
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The recommended ones according to Hwang et al19 
are: Hank’s saline solution, eggwhite, milk powder, 
Gatorade®, propolis and green tea.

At the office, the dentist chose to clean the tooth 
with saline solution and do not scrap the root surface 
before dental replantation. This is corroborated by 
Ruellas et al,34 Morgado et al28 and Marzola,23 who 
attest that the presence of periodontal ligament rem-
nants in the root surface is essential to the success of 
reimplanted teeth, and the preservation of its vitality 
is the primary factor. Saad Neto et al35 believe that 
even parched, the cemental periodontal ligament 
should be preserved. If well-treated it promotes the 
functional recovery of the structures on the periodon-
tal ligament space. Morgado et al28 and Marzola23 at-
test that in order to inhibit or retard the external root 
resorption, the treatment of this root surface can be 
done with the use of fluoride associated with immer-
sion in antibiotic. According to Moreira27 and Mar-
zola,23 replantation must be done immediately by 
slow insertion, to allow the leakage of fluids from the 
alveolus, along with continuous pressure for five to 
ten minutes. If replantation is abrupt the pressure of 
fluid may cause extrusion of the tooth, and care must 
be taken not to let it in premature occlusal contact.

After the replantation, the dentist performed a 
semi-rigid splinting with orthodontic wire, which was 
maintained for a period of 30 days in order to stabi-
lize the tooth in the alveolus. The semi-rigid immobi-
lization allowed arrangement of functional periodon-
tal ligament fibers, avoiding ankylosis.24 However the 
period in which the splinting was used in this case 
contradicts the period recommended by other au-
thors6,7,33 who claim that the ideal time is 7 to 10 days, 
since the more rigid and lasting is the stabilization, 
greater root resorption is expected.

The current trend is to make a soft splinting and 
establish an occlusal function that will act as a physi-
ological stimulus in the metabolism of periodontal 
tissues.23,31 The physiological movements of the teeth 
are indicated because they promote fibrous union in-
stead of osseous union of root to alveolar bone.31

EDTA was used before the medication for all ses-
sions and before the final root canal filling in order to 
increase the permeability of dentin and facilitate the 
diffusion of calcium hydroxide ions on dentin. This is 
justified because in the literature there is a great num-

ber of studies using EDTA in different concentrations 
and associations, in order to improve the cleaning of 
root canal walls, by removing the smear layer.15,25

In order to help in the decontamination of root ca-
nal, to promote the apical closure and/or deposition 
of mineralized tissue and to stabilize resorption, the 
endodontist firstly used in this case report a dressing 
based in calcium hydroxide paste with aqueous ve-
hicle (saline solution), promptly promoting the diffu-
sion of calcium hydroxide; and at a second moment, a 
viscous vehicle (propyleneglycol) in order to promote 
a slower diffusion of calcium hydroxide. This associa-
tion with various vehicles can also inhibit bacterial 
growth and control infections by residual lipopolysac-
charides. Aiming to decrease the number of neces-
sary exchanges of this medication, other authors16,17,29 
agree with this protocol employed. However Felippe 
et al13 disagree because they claim that this medication 
could remain for longer periods as three, six or twelve 
months. The use of temporary filling based in calcium 
hydroxide, 2% chlorhexidine gel and zinc oxide is cor-
roborated by Soares and Souza-Filho37 that state that 
when this medication was maintained for an average 
of 9.1 months caused a decrease in the percentage of 
all clinical signs and symptoms initially observed, with 
the exception of ankylosis, which remained unchanged, 
showed a significant reduction in the percentage of 
thickening of the periodontal ligament. And regarding 
root resorption, it can be noted that there was no re-
duction in the percentage of inflammatory resorption. 
The presence of these resorption associated with den-
tal trauma was also reported by Andreasen.4

In the present study we believe that the period of 
extra-alveolar time, the roots washing with water and 
saline solution, semi-rigid splitting, intracanal dress-
ing and temporary filling with the paste contributed 
to preserve the tooth in the oral cavity exercising 
its esthetic and masticatory function, avoiding pros-
thetic or even radical procedures, such as extraction. 
Thus, we can say that spite of the tooth being a little 
more dark and with gingival retraction, it was the 
right decision not to extract the teeth in the initial 
treatment. We also believe that the satisfaction of the 
patient and their parents was achieved because, as 
in the study of Moreira,27 giving the patient informa-
tion about the treatment and prognosis, and explain-
ing the possible consequences of replantation after 
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avulsion (ankylosis, external resorption and infection) 
is extremely important to obtain patient collaboration 
with the selected therapy.

Conclusion
Based on the clinical results of this case report, 

we stated that the replantation of avulsed permanent 
teeth is a valid clinical management, because it can 

preserve the tooth in the oral cavity, and we believe 
that intracanal dressing based in calcium hydroxide, 
still reveals as the better substance to be used in an 
attempt to obtain good clinical condition to estab-
lish the tooth in the oral cavity. The dentists should, 
whenever it’s possible, try to respect the wishes and 
desires of the patients, because in this way the patient 
will get better cooperation across the treatment.
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