Avulsion and replantation of permanent incisive:

13 years of control
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ABSTRACT

Introduction: The maintenance of a traumatized tooth in
the oral cavity depends on a correct emergency treatment,
as well as a long and adequate period of clinical-imaging
follow-up. Objective: To report a clinical case of avulsion
and replantation of tooth 11, in an 11-year-old child, who
has been in the oral cavity for 13 years. Methods: tooth
replantation 45 minutes after avulsion, endodontic treatment
with 10 monthly exchanges of intracanal calcium hydroxide
medication, followed by root canal filling using lateral con-
densation technique. Clinical and radiographic follow-up.
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Results: after 13 years of clinical and imaging control, tooth
11 presents aesthetically satisfactory function. Conclusion:
The upper right central incisor, avulsed, replanted and an-
kylosed presented an evolutionary condition of root resorp-
tion by substitution, but inactive until the last follow-up. After
endodontic treatment and clinical and imaging follow-up,
the tooth remained in the oral cavity in function, without
symptomatology and aesthetically pleasing after 13 years of
replantation.
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Introduction

Dental trauma in children and adolescents is a
public health problem that can result in functional,
aesthetic and psychological disorders. Its prevalence
has increased significantly in recent years and its in-
cidence may exceed that of dental caries and peri-
odontal diseases.'?

The buccal cavity is the fourth most common area
of body lesions between 7 and 30 years of age and,
among the facial lesions, the dental ones are the most
common.!'® The avulsion of permanent teeth pres-
ents a frequency of 0.5% to 16% among dental trau-
matisms and represents one of the few real situations
of dental emergence.*

The treatment for avulsion, in most cases, con-
sists of immediate replantation; however, it will not
be indicated in special situations, such as in the pres-
ence of severe caries lesions, periodontal disease,
non-cooperating, unconscious or immunosuppressed
patients®. The prognosis will depend mainly on the
measures taken at the accident site, the avulsed tooth
transport medium and the time taken for the replanta-
tion, followed by the evaluation and follow-up of the
dental surgeon (DS)*%®. The success of the procedure
is directly related to the maintenance of the vitality
of the periodontal ligament of the avulsed teeth.”*®
The replantation can save the tooth, but it should be
emphasized that in certain situations the chances of
success are lower, and even the loss of the dental ele-
ment may occur.®

Periodic evaluations should be performed for at
least 5 years, since pathological changes may occur
in the adjacent teeth, long after the initial accident.’

Reports of follow-ups of cases of avulsion for
more than a decade are scarce in the literature 4101112
In view of this, we present a case of successful re-
plantation of a permanent upper central incisor in an
11-year-old boy, with clinical and imaging follow-up
of 13 years.

Case report

Male patient, 11 years old, suffered avulsion of
the upper right central incisor (11) after being hit by
car. The tooth was stored dry until the arrival at the
hospital. During the care, it was immersed in saline
before replantation and soft tissue suture, 45 minutes
after the trauma.
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After undergoing clinical and radiological exami-
nations, coronary fracture of the teeth 21 and 11 was
also diagnosed (Fig 1), and tooth 11 presented mobil-
ity and sensitivity to palpation and percussion. The
non-rigid splinting of the teeth 12, 11, 21 and 22 was
performed with nylon thread and composite resin.

After 15 days, the endodontic treatment of the
replanted tooth started, which was the only element
that responded negatively to the cold sensitivity test
with Endo-Ice -50° (Maquira, Parana, Brazil). Medica-
tions with Formocresol (Biodindmica, Parand, Brazil)
(Fig 2) and radiographic odontometry (Fig 3) were
performed. In the second visit, root canal instrumen-
tation was performed by the crown-apex technique,
using flexofile manual files (DentsplyMaillefer, Ballai-
gues, Switzerland), obtaining the memory file K#80,
with irrigation of 1% Sodium Hypochlorite (As-
fer); application of Trisodium EDTA (Biodinémica,
Parang, Brasil) for three minutes; intracanal medica-
tion with Callen paste (SSWhite), and restoration with
temporary cement Coltosol (Coltene-Vigodent, Rio
de Janeiro, Brazil) (Fig 4).

Figure 1. Initial periapical radiography.
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Thirty days after trauma, splint was removed and
a new cold sensitivity test was performed, in which
teeth 12, 21 and 22 responded positively. After 45
days, the class IV restoration of element 11 was made
with Opallis composite resin (FGM, Santa Catarina,
Brazil). There were 10 exchanges of intracanal medi-
cation with Callen paste, with an average interval of
60 days between them. The medication substitutions
occurred due to the diagnosis of root resorption by
substitution, in an attempt to decrease osteoclastic
activity.

The root canal filling (Figs 5, 6 and 7) was based
on the technique of lateral condensation, using gut-
ta-percha cones (Tanari, Amazon, Brazil) and Endofil

cement (DentsplyMaillefer, Ballaigues, Switzerland).

After 8 years, the patient underwent orthodontic
treatment. In this period, tooth 11 was ankylosed and
with inactive root resorption.

At the control visit, twelve years after trauma,
periapical radiography, Cone Beam tomography (I-
Cat Next Generation) (Fig 8), intraoral images (Figs
10 and 11), palpation tests, vertical and horizontal
percussion were performed with the handle of the in-
traoral mirror and cold sensitivity in teeth 12, 21 and
22, that responded positively, with absence of symp-
tomatology and mobility.

In 2016, thirteen years after the accident, the clini-
cal condition remained stable (Figs 9, 10, 11).

Figure 2. Intracanal medication.

Figure 5. Periapical tooth 11.
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Figure 3. Odontometry.

Figure 6. Cone test.

Figure 4. Intracanal medication.

Figure 7. Filling.
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Figure 8. Cone Beam Sagittal sections, July 2015.

Figure 10. Occlusal view. Figure 11. Frontal view.
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Discussion

The treatment of choice proposed in the litera-
ture for cases of avulsion of permanent teeth is the
replantation, since it allows the preservation of the
alveolar bone structure and the survival of the dental
element, even for an indeterminate period, enabling
the patient, especially as a child and adolescent, to
maintain the natural tooth until the moment of the
placement of a prosthesis and/or implant.!® In addi-
tion, replantation rehabilitation will favor restoration
of the patient’s aesthetic, functional and psychologi-
cal factors. >

However, the prognosis depends on the actions
taken at the accident site, immediately after the trau-
ma, considering in addition to other issues, extra-oral
time, storage and manipulation of the tooth and the
technique performed for the treatment, always aim-
ing at the maintenance of the periodontal ligament
cells.*!> When replanted up to 30 minutes after avul-
sion, there is a 90% chance of success; however, after
2 hours, the chance of success decreases to approxi-
mately 5%.°

[t is necessary to pay attention to questions such
as replanting only permanent teeth, holding them ex-
clusively by the crown, washing in cold running water
for about 10 seconds and performing the replanta-
tion. If this is not possible, store the tooth in liquids,
preferably in special media, such as cell culture media
and Hanks’ balanced solution, or else milk, saline or
saliva. Storage in water should be avoided because
a hypotonic environment causes rapid cell lysis and
may increase inflammation after replantation.®!°

Systemic administration of antibiotics after re-
plantation is a recommended conduct; however, its
value is questionable, especially when the general
health of the patient does not justify it.> Experimen-
tal studies, however, generally show positive effects in
relation to periodontal and pulpal repair, especially
when administered topically and in cases of incom-
plete rhizogenesis. It is recommended to immerse the
tooth for 5 minutes in the minocycline or doxycycline
solution, Img per 20mL saline.’®

The tetanus vaccine should be recommended to
the patient who was not previously immunized if the
avulsed tooth had contact with the ground.?

Specifically, in this case, the patient was in per-
fect health and properly vaccinated against tetanus.
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He was taken to the hospital with his tooth avulsed
in a dry environment, remaining in this way for about
45 minutes. In dry environments, the chances of the
cells of the periodontal ligament (PLC) remaining vi-
tal are very low.'5!" After an extra-alveolar time of 60
minutes or more, all these cells will be inviable; if the
tooth is replanted immediately, they will probably be
viable and, if the tooth is kept in correct storage me-
dium and the total extra-alveolar time was less than
60 minutes, the PLC may be viable but impaired.?

Therefore, in the patient in question, there was
possibility of impaired PLC and probably inviable,
since the replantation time was 45 minutes, with the
tooth stored unsatisfactorily. The family was informed
of the possibilities of an unfavorable prognosis, with
the possible loss of the dental element. Studies re-
porting this consequence are common, including an-
kylosis and resorption by substitution. 48

In this case, ankylosis was unavoidable, due to the
involvement of the PLC of tooth 11. Consequently,
a severe inflammatory response was generated in a
large root area, allowing the occurrence of resorption
by substitution. This occurs as slower cementoblasts
cannot cover the entire root surface in time and odon-
toblasts directly join the root surface in an attempt to
repair, thus gradually replacing the root with bone.
Over time, the whole root can be replaced.’

Root resorptions are found in 63% of replanted
teeth. Ankylosis, followed by root resorption by sub-
stitution, accounts for 41% of all cases of resorp-
tion."?

Pulp necrosis represents another sequel of dental
avulsion, where necrotic tissue becomes extremely
sensitive to bacterial contamination.'** The combina-
tion of cement damage on the outer surface of the
root and bacterial contamination in the root canal fa-
vors the future appearance of inflammatory root re-
sorption, which makes endodontic therapy indispens-
able.?®!8 In this case, it was started 15 days after the
trauma, as a consequence of confirmation of pulpal
necrosis (Fig 6).

Endodontic treatment in avulsed teeth with com-
plete rhizogenesis should occur 7 to 10 days after
replantation; however, if the extra-alveolar time was
greater than 60 minutes, it may occur before being
replanted. In the case of a tooth with incomplete rhi-
zogenesis, the purpose of the replantation is to allow
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a possible pulp revascularization, provided that it oc-
curs immediately after the trauma, or with extra-al-
veolar time less than 60 minutes, however, if the time
is longer than this, endodontic treatment should be
performed before or after replantation.'®

Replanted teeth require periodic clinical and radio-
graphic monitoring after 4 weeks, 3 months, 6 months,
1 year and thereafter annually for long term;*?! how-
ever, reports of cases describing follow-up for more
than 4 or 5 years are not common 2291516

The longest-lasting follow-up found in the litera-
ture, and therefore the ideal, is a case with 27 years of
clinical and imaging follow-up, with replantation after
30 minutes.” The scarcity of these reports can be at-
tributed to reasons such as early loss of the replanted
tooth, lack of information from professionals and lay
people on how to act in cases of avulsion and lack of
patient follow-up.

During the follow-up period, the patient started
orthodontic treatment with another professional (Fig
8). Avulsion and replantation do not contraindicate it,
provided that clinical and radiographic observations of
the repair and/or post-trauma complications are per-
formed before and during treatment. Nevertheless, the
ankylosed tooth is not moveable, and may remain in
the arcade as a space maintainer indefinitely, depend-
ing on the progression of the substitutive resorption.*®
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The case treated here showed in its last control,
through periapical radiography, Cone Beam tomog-
raphy, and clinical tests, element 11 with inactive root
resorption, in occlusion and aesthetically satisfactory.

Conclusions

In view of the clinical practices found in the litera-
ture and the one performed in the present case, we can
conclude that the procedures adopted were satisfac-
tory, even if the replantation has taken more than 30
minutes to take place with the tooth stored in a dry
medium, since the purpose was, besides rehabilitating
the tooth for aesthetic, functional and psychological
reasons, the maintenance of the alveolar bone contour.

The upper right central incisor, avulsed, replanted
and ankylosed presented an evolutionary condition
of root resorption by substitution, but inactive until
the last follow up. After endodontic treatment with
periodic changes of intracanal medication based on
calcium hydroxide and clinical and imaging follow-
up, the tooth remained functional in the buccal cavity,
without symptoms and aesthetically pleasing after 13
years of replantation.

Periodic follow-ups of long periods of trauma pa-
tients are important for a satisfactory evolution of the
case. However, studies with more than a decade of
proservation are rare in the literature.
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