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Recurrence of dental trauma and management of
pulp revascularized tooth: a case report

Abstract

Pulp revascularization treatment has the potential benefit to increase thickness of root
walls and root length of immature necrotic teeth. Dental trauma is the most frequent
ctiology of pulp necrosis in immature teeth, and its recurrence is frequent in children.
To date, no study presented a case report of recurrence of dental trauma in a pulp
revascularized tooth. Therefore, the objective of this case report is to describe a
clinical management of a traumatized immature necrotic tooth that was first treated
with pulp revascularization and suffered a second dental trauma, being then treated
with a an alternative filling therapy. A 9-year-old girl suffered fall from a chair one
year previously. Considering the late occurrence of the trauma, diagnosis of pulp
necrosis and the presence of open apex, the treatment of choice to the right maxillary
central incisor was pulp revascularization using the combination of calcium hydroxide
and 2% chlorhexidine gel as intra canal medication. Patient returned after 1 year of
pulp revascularization, due to the recurrence of dental trauma 1 month previously. A
second endodontic intervention of the right maxillary central incisor was accomplished
with an alternative filling therapy (filling paste composed by calcium hydroxide, 2%
chlorhexidine gel and zinc oxide). In conclusion, pulp revascularization is an effective
therapy for permanent immature necrotic teeth that suffered dental trauma. However,
there is a high risk of recurrence of dental trauma, which may interfere in the treatment
success. Therefore, professionals should be prepared for the necessity of alternative
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measures and techniques according to the evolution of each case.
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Introduction

Dental trauma is classified among the most serious oral conditions,
representing a psychological, social and therapeutic problem. The
high frequency found in dental trauma is mainly due to increase
in violence rates and the large participation of children in sports
activities.'> Moreover, recurrence in dental trauma are frequent
in children, occurring from 19.4%-49% of patients.** It should be
taken into consideration that trauma recurrence in the same tooth
affects the success of endodontic treatment and shorten its long-
term prognosis.*’ The therapeutic measures regarding dental trauma
depends on the type of trauma, pulp and periapical conditions and
stage of root development.® In cases of permanent immature necrotic
teeth, pulp revascularization is currently considered the first treatment
option.’ Ideally, this procedure allows not only the resolution of signs
and symptoms, but also for the formation of a biological tissue into
the intraradicular space while maintaining nociception; leading to an
increase in root thickness and root length of previously thin, fracture-
prone dentinal walls.!®'3 To the best of the authors knowledge, this is
the first study to present a case report of recurrence of dental trauma in
a pulp revascularized tooth. Therefore, the objective of this case report
is to describe the clinical management of a traumatized immature
necrotic tooth that was first treated with pulp revascularization
and suffered a second dental trauma, being then treated with a an
alternative filling therapy.

Case presentation

This study was approved by the ethics research committee
of Piracicaba Dental School, State University of Campinas
(46653015.0.0000.5418) and followed “CARE Checklist” (http://

www.care-statement.org/resources/checklist). A 9-year-old girl was
referred to the Dental Trauma Service of Piracicaba Dental School
- State University of Campinas (FOP-UNICAMP), Brazil, having
fallen from a chair at home one year previously. No emergency
treatment was carried out following trauma. Patient’s main complaints
were suppuration and aesthetic conditions related to dental trauma.
Anamnesis demonstrated absence of systemic conditions. In extra oral
examination, it was observed that the patient presented inadequate lip
closure. Intraoral examination revealed that maxillary right central
incisor had enamel dentine fracture without involvement of the pulp,
associated with sinus tract. Clinical and radiographic exams were
performed (Table 1), demonstrating pulp necrosis and incomplete root
formation of this tooth. Considering the late occurrence of the trauma
(one year earlier), the unquestionable diagnosis of pulp necrosis
and the presence of open apex, the treatment of choice was pulp
revascularization using the combination of calcium hydroxide and 2%
chlorhexidine gel as intracanal medication. A complete explanation
of the treatment procedures, risks and benefits was accomplished and
an informed consent was obtained from the patient’s legal guardian.

Therapeutic intervention

An experienced endodontic specialist performed pulp
revascularization according to Nagata et al.,'* with modifications.
Infiltrative anesthesia with 2% lidocaine and 1:100.000 epinephrines
(Alphacaine; DFL, Rio de Janeiro, RJ, Brazil) was applied, and
distance field isolation of the tooth was obtain with a rubber dam.
Operative field was disinfected with 2% chlorhexidine gel on a cotton
swab. Then, access cavity was prepared using a diamond bur (KG
Sorensen™, Barueri, Brazil) with copious irrigation. Teeth full length
was initially determined with Apixia digital imaging software (Apixia,
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Industry, CA, USA), followed by the use of an electronic apex locator
(Root ZX Mini; J. Morita Brazil, Sdo Paulo, SP, Brazil). Working
length was established 4 mm short of the total root length, due to
the injection of chemical solution. Root disinfection was obtained
with no mechanical preparation. Passive decontamination protocol
included slow and careful irrigation with 10 mL of each solution in
the following sequence: 6% sodium hypochlorite (Drogal, Piracicaba,
SP, Brazil), saline solution for neutralization, 2% chlorhexidine
(Drogal) and saline solution as the final irrigation. The root canal was
dried with the aid of capillary tip (Ultradent products, South Jordan,
UT, USA) 3 mm short of the total root length. After that, root canal
was filled with an intracanal medication paste composed by calcium
hydroxide (Biodinamica, Ibipora, PR, Brazil) and 2% chlorhexidine
gel (Endogel, Itapetininga, SP, Brazil) as the vehicle, in the proportion
of 1:1. This intracanal medication was inserted with a lentulo spiral
(Dentsply Maillefer™, Tulsa, OK, USA). Following this, the tooth
was sealed with Coltosol (Colténe/WhaledentTM, Mahwah, NJ, USA)
and composite resin (Filtek 3M ESPE™, Sumaré, Brazil) (Figure 1).
Second appointment was rescheduled in 3 weeks and remission of

Table | First clinical and radiographic exam
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clinical signs and symptoms was observed. Tooth was prepared as
previously described. Intra canal medication was removed with 10mL
of saline solution. A final irrigation with 3mL of 17% EDTA (Férmula
e A¢do™, Sdo Paulo, Brazil) was accomplished during 3 minutes,
followed by irrigation with saline solution. The root canal space was
then dried as previously described. In order to induce bleeding into
the root canal, a #35 manual k-file (Dentsply Maillefer, Ballaigues,
Switzerland) was placed at 3-4 mm beyond the apical foramen. A
collagen matrix (CollaCote; Zimmer Dental, Carlsbad, CA, USA) was
inserted above the blood clot and then a 3-mm cervical sealing was
applied. Despite being the most used material for cervical sealing in
pulp revascularization, mineral trioxide aggregate is associated with
significant crown discoloration.'™'® For this reason, in the present
study, cervical sealing was performed with the association of calcium
hydroxide, 2% chlorhexidine gel and zinc oxide (S.S. White Artigos
Dentarios Ltda., Rio de Janeiro, RJ, Brazil), in the proportion of 2:1:2.
Next, access cavity was double-sealed with Coltosol and composite
resin.

Tooth ;:.::E?ltz:::'; gfil{tric :::zriion r;:i:::;;?: Mobility 's):;:l ntaneous Abscess fl:;:: Palpation IF; esl;(i)a;lpical
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*Cold pulp sensibility test (Endo Ice; Roeko, Langenau, Germany), electric test (Pulp Tester; Analytic Technology, Redmond, WA).

Figure | First appointment of pulp revascularization; A:Access cavity of maxillary right central incisor; B: Passive decontamination of the root canal; C: Insertion
of intracanal medication (calcium hydroxide associated with 2% chlorhexidine gel) with a lentulo spiral; D: Root filling with intracanal medication; E: Cervical

sealing with Coltosol; F: Crown restoration with composite resin and final clinical aspect.

Patient and her guardian were recommended to return for follow-
up in each 3 months after pulp revascularization. However, they
only returned to the Dental Trauma Service after 1 year of pulp
revascularization, due to the recurrence of dental trauma 1 month
previously. Patient’s guardian reported that second trauma occurred
with the impact of glass bottle. Clinical and radiographic exams
(Table 2) showed crown fracture and sublimation of both maxillary
central incisors, and leakage of pulp revascularization sealing of
the right maxillary central incisor, leading to root canal infiltration.
Even though, periapical healing, remission of clinical signs and
symptoms, root wall thickness and apical closure were observed.
Also, enamel and dentine fracture of the left maxillary central incisor
was detected. Therefore, crown restoration with composite resin was
immediately planned for the right and left maxillary central incisors.
A second endodontic intervention with an alternative filling therapy
of the right maxillary central incisor was accomplished. Tooth was

decontaminated with manual mechanical preparation associated with
2% chlorhexidine gel and copious irrigation with saline solution.
Then, root canal was filled with a filling paste previously proposed
to teeth that suffered dental trauma.'” This paste is composed by the
mixture of calcium hydroxide, 2% chlorhexidine gel and zinc oxide,
in the proportion of 2:1:2, until reaching a firm consistency. The filling
paste was inserted in increments, using medium and fine-medium-
sized vertical condensors (Konne Industria e Comércio de Materiais
Odontologicos Ltda., Belo Horizonte, MG, Brazil). Initially, apical
third was filled with increments and a control radiograph was
performed to verify the apical limit. Following this, root canal full
length was filled and other control radiograph was carried out to
confirm compaction with absence of filling voids. Tooth was then
sealed with Coltosol and restored with composite resin (Figure 2),
and then radiographed.
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Table 2 Clinical and radiographic exam after recurrence of dental trauma
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Figure 2 Tooth management in second trauma;A: Clinical aspect after second trauma; B: Presence of infiltration in cervical sealing of pulp revascularization;
C: Root canal entrance after chemo mechanical preparation; D: Root canal filling with a filling paste; E: Cervical sealing with Coltosol; F: Crown restoration of
maxillary central incisors with composite resin and final clinical aspect.

Follow-up and outcomes

Currently, the patient does not present any signs or symptoms and Case Report Timeline
was recommended to return for follow-up in each 3 months. Patient is
satisfied with the obtained results. Standard radiographic examinations
showed evidence of maintenance of the status first observed after First dental trauma
1 years of pulp revascularization (Figures 3 & 4) briefly describes 2015
relevant data from this case report of as a timeline.

First appointment and

Pulp  Revascularization 2016
procedure

Remission of signs and
symptoms and apical 2017
closure

Second dental trauma/

Endodontic ‘ procedure 2018
and obturation
Figure 3 Radiographic evolution of the maxillary right central incisor;
a.Initial radiographic aspect after the first dental trauma Figure 4 Timeline of relevant data from the case report.
b.Final radiograph of the first pulp revascularization session, with intra canal
medication Discussion
c.Initial radiograph of the second session of pulp revascularization, after 3
weeks Dental trauma may lead to complications according to its severity,

such as pulp necrosis. In these cases, stage of root development must
be considered for the treatment of choice. Evidence supporting pulp
revascularization procedures for this clinical scenario has gradually
e.Radiographic aspect after | year and second episode of dental trauma increase.”!® Therefore, as facing a case of permanent immature
necrotic tooth in the present report, the treatment of choice was pulp
revascularization that was considered successful due to the remission

d.Final radiograph after completing pulp revascularization procedure in the
second appointment

f. Root canal filling with filling paste.
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of signs and symptoms, periapical bone healing, apical closure
and formation of a mineralized tissue that yielded slight root wall
thickness in apical region. Recurrence of dental trauma is known as
a factor that interferes in endodontic treatment success, affecting the
tooth prognosis irrespective if the trauma occurred before or after the
beginning of the root canal treatment.*® This may be explained because
a second impact causes severe damage in pulp and/or periodontal
tissues, possibly leading to events of inflammatory reactions or even
infection process that increases the risk of having complications
such as external inflammatory root resorptions.>!” Teeth that suffered
repeated trauma have been reported to be kept in the oral cavity
for a shorter period when compared to teeth that suffered only one
dental trauma.*¢ In some cases, the second trauma lead to immediate
tooth extraction.* As a result, professionals must warn patients or
patients’ guardians regarding preventive measures of dental traumas,
predisposing factors to traumatism and reduced chances of success
in the endodontic treatment of cases of second trauma in the same
tooth. Already known predisposing factors that raises the risk of
multiple dental trauma include increased overjet with protrusion,
inadequate lip closure, sports practice, and early ages (between 7-12
years old).>322! Besides that, other causes have been reported, such
as human behavior (e.g., risk-taking and emotionally stressful states)
and presence of illness, learning difficulties or physical limitations.>*

In the present case, the patient presented young age and inadequate
lip closure increasing the chances of dental trauma recurrence.
However, as this second trauma occurred in a revascularized tooth
that was still in root development progress, this incident seems to
be even more critical. As permanent immature teeth present thin
dentinal walls and the traumatism impact weakens root structure, the
risk of root fracture was higher.”*?* Fortunately, complications were
restricted to loss of crown restoration and subluxation. It could be
argued that the initial process of root development, resulted from pulp
revascularization, strengthened dentinal walls and thus reduced the
chance of root fracture. However, if the second dental trauma had not
occurred and a longer period of pulp revascularization follow-up was
carried out, a more significant increase in root wall thickness and root
length could possibly have occurred. As second dental trauma episode
lead to a severe damage in supporting tissues and the tooth already
presented apical closure and root walls strengthening, the treatment
of choice for the second intervention was an alternative obturation
technique — the filling paste. Ideally, this material provides permanent
root filling. The use of filling paste is an interesting approach for cases
of severe dental trauma mainly because it is known to prevent external
inflammatory root resorptions.!”* Moreover, it is low-cost and easy-
to-use, besides presenting high radiopacity and mineralizing tissues
ability.>2¢

Conclusion

Pulp revascularization is an effective therapy for permanent
immature necrotic teeth that suffered dental trauma. However, there
is a high risk of recurrence of dental trauma, which may interfere in
the treatment success. Therefore, professionals should be prepared for
the necessity of alternative measures and techniques according to the
evolution of each case.
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