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ABSTRACT

This paper reports the endodontic retreatment of an upper left lateral incisor, which has received a direct trauma and has fractured horizontally
on the middle third of the root. In order to avoid the use of axial forces, cleaning and shaping procedures were performed using an ultrasonic
technique. The canal was surgically filled by means of a titanium Thermafil obturator with the purpose to stabilize and keep together the root
fragments. After ten-year follow-up period, the absence of clinical signs and symptoms was evidenced as well as the radiographic normality.
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RESUMO

Este artigo relata o retratamento endodôntico de um incisivo lateral superior esquerdo, que apresentou uma fratura horizontal na altura do terço
médio da raiz, após ter sofrido um trauma direto. Com o objetivo de evitar o uso de forças no sentido axial, os procedimentos de limpeza e
formatação do canal radicular foram confeccionados pela técnica ultra-sônica. A seguir, o canal radicular foi obturado durante um procedimento
cirúrgico por meio de um obturador Thermafil de titânio, com a finalidade de manter juntos, e estabilizados, os fragmentos da raiz. Após 10 anos
de acompanhamento é posśıvel observar ausência de sinais e sintomas cĺınicos, assim como normalidade radiográfica.
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1DDS, PhD, Professor of Endodontics Department, Estácio de Sá University, Rio de Janeiro, Brazil. – E-mail: endoabad@resdetahoo.com.br
2DDS, MSc, Professor of Endodontics Department, Veiga de Almeida University, Rio de Janeiro, Brazil. – E-mail: luisccampos@click21.com.br
3DDS, MSc, PhD, Professor of Endodontics Department, Federal Fluminense University, Nova Friburgo, RJ, Brazil. – E-mail: msantacecilia@uol.com.br
4DDS, MSc, PhD, Professor of Endodontics Departament, Federal Fluminense University, Nova Friburgo, RJ, Brazil. – E-mail: amaurifavieri@ibest.com.br



“main” — 2009/8/24 — 23:43 — page 8 — #2

8 OUTCOME OF TREATMENT OF HORIZONTAL ROOT FRACTURE USING THERMAFIL AND SURGICAL PROCEDURE: A CASE REPORT

INTRODUCTION

Andreasen [1] states that the root fractures in permanent teeth are re-
latively infrequent occurrences, implicating in 0,5 to 7% of all dental
traumas. Fractures are mainly observed in central incisors of young
patients. The success of the treatment of root fractures depends upon
the degree of the fragment displacement and the fracture localization.
The closer to the crown the greater the risk of contamination via gingival
crevice, and the more apical the better the prognosis [2].

In some situations, with the repositioning of the crown fragment
and further immobilization of the tooth, revascularization of the pulp
occurs and there is no need of endodontic treatment [3]. It is interes-
ting to note the importance of the clinical-radiographic follow-up for a
period of, at least, a year [4]. However, when coronal pulp necrosis is
detected, and the apical fragment is vital, the endodontic treatment of
the crown fragment must be performed. When pulp necrosis of both
fragments occurs, and the root canal of the apical portion is accessible,
the endodontic treatment of both fragments must be carried out.

Johnson [5] introduced a new root canal filling method, using a
flexible metal endodontic instrument coated with a layer of gutta-
percha and placing it in the flame of an oil lamp until its plastifica-
tion takes place. In 1988, the Johnson method was commercialized
with the name of Thermafil Endodontic Obturator [6]. The Therma-
fil obturator consists of a flexible central carrier; made of stainless
steel, titanium or plastic; coated with a compact and uniform layer of
alpha phase gutta-percha [6, 7]. Comparing the conventional beta-
phase with the alpha phase gutta-percha the latter presents lower fu-
sing and plastification temperatures [6, 7]. Furthermore, when hea-
ted, the alpha gutta-percha shows viscosity, adhesiveness, and high
flow ability, favoring the filling of lateral canals and irregularities of
the main canal [6, 7]. Moraes et al. [8] studied the alpha gutta-
percha sealing ability, comparing it to the conventional beta gutta-
percha and found significant superior results with the former.
Several authors investigated the Thermafil technique reporting good
laboratorial [9] and clinical results [10, 11].

In 1993, Gençoglu [11] reported a successful treatment of a
central incisor with an intra-alveolar horizontal fracture in the middle
of the root with n. 60 Thermafil obturator. The present paper des-
cribes a surgical endodontic retreatment of an upper left lateral inci-
sor with fracture on the middle third of the root utilizing the titanium
Thermafil.

Lipski [12] showed in a comparative analysis of the efficacy of
root canal filling with laterally condensed gutta-percha and Thermafil
obturators with titanium carrier performed on the basis of experimental
and clinical findings. No differences were observed between groups
as two homogeneity or adaptation of root canals filling. The seal

evaluated using the linear dye penetration test revealed no differences
between both types of root canal filling.

Gençoglu et al. [13] in a in vitro study, showed that the core
(gutta-percha or gutta-percha and carrier) sealer and the sealing
ability were calculated based on 4 different gutta-percha techni-
ques: Thermafil, JS Quick-Fill, System B, and lateral condensation.
Root canals filled with JS Quick-Fill and Themarfil contained more
core material than did those obturated with lateral condensation and
System-B. The lateral condensation showed the worst core/sealer ra-
tio. Thermafil and JS Quick-Fill had at significantly less dye leakage
than lateral condensation technique.

Chu et al. [14] evaluated the outcome of root canal treatment
using either Thermafil or lateral condensation as filling technique and
to compare the time required for the treatment when either filling tech-
nique was used. Using Thermafil or lateral condensation in the filling
of root canals did not results in significant differences in the clinical
treatment outcome. The use of Thermafil obturators seems to be less
tedious and time-consuming when compared to laterally condensed
gutta-percha.

Kocak S et al. [15] describes the treatment of a horizontal mid-
root-fractured incisor with an alternative fixation technique. As a
result of clinical signs of pulpal necrosis, both the coronal and the
apical root fragments were endodontically treated and obturated at sin-
gle visit, and the fragments were stabilized internally through inser-
tion of a stainless-steel endodontic file into the root canal. Four-year
follow-up examination revealed satisfactory clinical and radiographic
findings with hard tissue repair of the fracture line. This technique
can be a quick remedy for patients with root-fractured tooth, especially
for those who cannot make a second visit to the dental clinic.

CASE REPORT

A thirty-year-old white woman came to our office complaining of pre-
sence of a sinus tract in the region adjacent to her upper left lateral
incisor (Fig. 1). She reported the occurrence of a direct trauma in
the area approximately 18 months ago. At that time, the patient, no-
ting that the tooth had been badly injured, went to a general dentist
who had performed the first endodontic treatment. The radiographic
examination showed that the first obturation was restricted to middle
third of the root canal, and the apical third remained untreated. It was
also noted the presence of a horizontal fracture on the root middle
third as well as an evident periradicular lesion (Fig. 2). In addition,
the patient complained of tenderness to vertical percussion as well as
the palpation of the underlying tissues of the injured tooth.

Brazilian Journal of Dental Traumatology, Vol. 1(1), 2009



“main” — 2009/8/24 — 23:43 — page 9 — #3

ERNANI DA COSTA ABAD, LUIS CLAUDIO CAMPOS, MAURICIO SANTA CECILIA and AMAURI FAVIERI 9

Figure 1 – Initial clinical aspect. Note the presence of the fistula on the upper
left lateral incisor.

Figure 2 – Preoperative radiograph evidencing horizontal fracture on the
middle third of the root and evident periradicular lesion.

Initially, it was proposed the removal of the root canal filling
material. Following the Prilocaine chloridrate anesthesia (30 mg) and
Felipressina 0,03 U.I.1, a semi rigid splintage of the injured tooth
was made with nylon thread #90 and light cured resin2 (Fig. 3).
Xylol solvent3 was used to remove the filling material from the
root canal together with hand K type files4 and the ultra-sonic ENAC
device5 (Fig. 4). After filling removal (Fig. 5), the sequence of the
endodontic treatment was carried out surgically.

Figure 3 – Splinting carried out at the beginning of the root canal retreatment.

Figure 4 – Gutta-percha removal using the ultra-sonic device.

Figure 5 – Radiograph taken after the removal of the root canal obturating
material.

1Astra Quı́mica e Farmacêutica Ltda – Sandoz/Swis
2APH/Dentsply Ind e Com Ltda – Brazil
3Herpo Produtos Dentários Ltda – Brazil
4Maileffer – Swiss
5Osada Dental Products – Japan
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Following the incision, the root fragments were exposed (Fig. 6)
and the root alignment was achieved, which allowed pass a K-type
file into the canal through the fracture line and to determinate the
working length (Fig. 7). Following the complete instrumentation, the
root canal obturation was performed using #45 titanium Thermafil6 and
Sealer 267 sealer. Titanium Thermafil was the material of choice be-
cause of carrier’s high rigidity, what would certainly favor the union and
stabilization of the fragments (Fig. 8).

Figure 6 – Surgical exposure of the radicular fracture.

Figure 7 – Surgical root alignment.

Figure 8 – Postoperative radiograph.

The splint was removed after 30 days. Follow-up extended for ten
years, when it could be observed the absence of signs and symptoms
and evidence of periradicular repair (Fig. 9). Regardless of the pro-
ximity of the fracture site on the distal surface to the sulcus, probing
revealed the absence of periodontal defects (Fig. 10).

Figure 9 – Radiograph after eight-years follow up. Note the normality of the
periradicular region.

6Tulsa Dental Products – USA
7Dentsply Ind Com Ltda – Brazil
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Figure 10 – Clinical photograph showing absence of communication between
the gingival crevice and fracture area.

DISCUSSION

A horizontal root fracture may be a common accident following a
frontal traumatism [16, 17]. Prognosis is extremely poor in cases
where the pulp has become necrotic and there was a severe displa-
cement of fragments. This fact is due to difficulties found in the re-
placement and stabilization of the fractured fragments [11, 15]. In
such cases, the use of Thermafil obturators can represent an ad-
junct to splint in immobilizing the tooth, since the plastic or me-
tallic core could act in the stabilization and joining of the fractured
fragments [15].

Thermafil was the filling instrument chosen for the present study
because it enables better fixation and balance (due to a metallic car-
rier) after the re-alignment of dental root fragments. Besides, we inten-
ded to use a filling technique that could be carried on quickly enough
and that would be homogeny [12] in the results independently of the
presence of filling cement.

It should be underscored that in this case removal of the root
canal filling and further instrumentation were performed using the ul-
trasonic technique, with the purpose to avoid axial forces exerted in
the coronal direction, which might make difficult the cooptation of the
root fragments.

Following raising the mucoperiosteal flap, a haemostatic plier
was used to approximate the fragments and to allow the accomplish-
ment of the root canal filling. Accordingly to Andreasen [3], the pre-
sence of connective tissue between fragments is an acceptable indi-
cation of healing in cases of root fracture. In addition, that author
also reported that the lost of marginal bone rarely occurs in such
cases, which was observed in the present case after 10-year follow-
up. Ten-year follow-up examination revealed satisfactory clinical and
radiographic findings with hard tissue repair of the fracture line. The
checking appointments consisted of visual inspection, percussion

tests, periodontal probing and periapical x-ray. Ten years after case
had been concluded, the tooth does not present any kind of altera-
tion shown by x-ray or any symptom that would characterize failure
of the treatment.
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