Endodontic treatment of maxillary lateral incisor with

two roots: case report
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ABSTRACT

Morphological changes in teeth may adversely affect the
success of endodontic treatment. The upper lateral inci-
sors are characterized by the presence of a canal and a
single root. Several studies have reported variations in the
number of roots and canals. A careful interpretation of ra-
diographs under enhanced illumination and magnification
is of extreme importance for detecting these anatomic
variations. this report aimed to describe a clinical case of
unusual endodontic retreatment of an upper lateral incisor
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with two roots. The operative microscopy played a fun-
damental role in accomplishing the new treatment. The
procedure involved the use of solvents, manual files, and
ultrasonic tips to remove the obturator, and instrumenta-
tion of root canals with stainless steel type K manual files.
Root canals were obturated with gutta-percha and Pulp
Canal Sealer cement using the thermoplastic technique. :
A favorable prognosis was confirmed after a follow-up of
216 months.
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Introduction

Morphological and anatomic variations in the
root canal system have been frequently encountered
and should be examined by all practicing dentists.! A
comprehensive knowledge of dental anatomy and
its variations is essential for every dental surgeon
as these factors determine the success or failure of
endodontic therapy.!?

The lack of understanding of the root canal
system or ignorance of its anatomic variations can
prevent proper cleaning and shaping of canals, thus
affecting the endodontic procedure. Moreover, the
presence of irritants results in pathological manifes-
tations, leading to unfavorable prognosis, compro-
mised treatment, and the need of retreatment.**

The maxillary lateral incisors usually have a
single root and a single canal; however, anatomic
variations such as supernumerary roots have been
reported.®" Although uncommon, anatomic com-
plexities like extra roots and canals can pose sig-
nificant challenges to the endodontic treatment.!*

A careful interpretation of preoperative radio-
graphs and accurate examination of the pulp chamber
using techniques equipped with enhanced illumina-
tion and magnification features, such as operative mi-
croscopyare extremely relevant and useful in detect-
ing these variations.’ Although intraoral radiographic
examination is still one of the most widely used im-
aging modality in endodontics, with incontrovertible
importance and applicability, its usefulness in certain
anatomic complexities is limited. In order to replace
it, computed tomography has emerged as a highly rec-
ommended diagnostic tool in such cases.

Based on this background, the present study re-
ports a clinical case of successful endodontic re-
treatment of an upper lateral two-root incisor.

Clinical case

A 37-year-old patient with TAL, feoderma, was
referred to the specialized dental office for evaluat-
ing the quality of the endodontic treatment of tooth
22, which involved removal of the molten metal
core and replacement of the denture.

During anamnesis, the patient said to have been
undergone an endodontic treatment on the tooth
around 15 years ago. Extraoral physical examina-
tion did not show any abnormal findings. Intra-
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buccal, unsatisfactory prosthetic restoration, and
absence of fistula, edema, or mobility were ob-
served. The result of the palpation test was negative
and the result vertical percussion one was positive.

Periapical radiographic examination revealed the
molten metallic nucleus and radiolucent lines, what
is suggestive from an anatomic variation. A care-
ful interpretation of radiographs showed the ana-
tomic complexity of the case— the presence of two
roots. Irregularities were noticed observed in the
condensation and filling of the plug material in one
of the root canals and absence of sealing material
in the second root canal. In addition, a radiolucent
area showing moderate periapical bone rarefaction
was observed (Fig 1). A radiolucent image in the api-
cal region of the tooth was also noticed. The pulp
sensitivity test result was positive and the incisive
foramen was atypically projected.

After a thorough diagnosis, retreatment was in-
stituted as a treatment modality. The temporary res-
toration was first removed, followed by removal of
the metal core using an ST-09 insert (Osada; Tokyo,
Japan) coupled to the ENAC endodontic ultrasound
(Osada). The operative field was isolated by adapt-
ing a clamp 206 on tooth 24 and using a dental dam
to secure the rubber sheet to the tooth along with
a gingival protector (FGM Products Odontolégicos
Ltda; Santa Catarina, Brazil). The obturator was re-
moved using the operative microscope (DF Vascon-
cellos; Sdo Paulo, Brazil) and the eucalyptol solvent,
ST 21 insert (Osada) coupled with the ENAC end-
odontic ultrasound (Osada) and manual files type k
(Dentsply; Baillagues, Switzerland).

The working length was measured radiographi-
cally (Fig 2). Both canals were cleaned and modelled
using stainless steel type K (Dentsply), followed by
irrigation with 2.5% sodium hypochlorite solution.
Paramono Chlorophenol Poultry, Coltosol sealing
(Vigodent SA Industria e Comeércio, Rio de Janeiro,
Brazil) was used as an intracanal medication, and
the provisional restoration was adapted in the proxi-
mal ones using acrylic resin.

In the next clinical session, the provisional and in-
tracanal medications were removed and the root ca-
nals were flooded with 17% trisodium EDTA for 3 min-
utes. The root canals were subsequently irrigated us-
ing 2.5% sodium hypochlorite and dried with sterile
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absorbent paper tips (Fig 3) . Then, the canals were
filled with gutta-percha and Pulp Canal Sealer cement
(Fig 4) using the FM (Analytic Endodontics; Redmond,
WA, USA) heat conductor coupled to the System B de-
vice (SybronEndo Corporation; Orange, CA, USA) at
200 °C for 10 seconds, leaving a 4-mm obturation and
the space for placement of the pin (Fig 5).

Figure 1. Initial X-ray.

Figure 4. Shutter.
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Figure 2. Odontometry.

Figure 5. Space for pin placement.

When the obturation was completed, the tooth
was sealed. The pin was removed to retain the
temporary restoration (Fig 6). The patient was re-
ferred for final prosthetic restoration. Clinical and
radiographic images (periapical radiography and CT
scan) (Figs 7 and 8) obtained after 18 years of pres-
ervation confirmed the success of the therapy.

Figure 3. Cone proof.

Figure 6. Final X-ray.
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Figure 7. Follow-up after 18 years.

Figure 8. Cone beam computed tomography at a follow-up of 216
months.
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Discussion

Although the internal and external dental mor-
phology of different tooth groups follow a certain
pattern, these undergo frequent variations. However,
changes in the radicular anatomy of upper lateral
incisors are relatively rare. Anatomic studies con-
ducted by Pineda and Kuttler and Vertucci con-
firmed upper lateral incisors to have a single canal
and a single root in 100% of the cases analyzed,'"'®
thereby countering the authors who reported the oc-
currence of these variations #10:1112.13.19.20

When compared to the classic description of the
anatomy of a tooth to be single rooted with a single
canal, the term “supernumerary root” is used to de-
fine conditions with teeth having extra roots.?! Teeth
most affected by this condition include the molars,
especially the third, upper, and lower followed by the
lower and premolar canines.'” The incidence of this
variation in lateral incisors is uncommon with lim-
ited findings in the literature 822

According to Bhasker? dimensions and num-
ber of roots in a developing tooth are determined
by a perpendicular fold of the end of the epithelial
sheath of Hertwig. The reasons for the presence of
more than one root in some lateral incisors are still
unknown. However, abnormalities during tooth de-
velopment are among the main etiologies for its oc-
currence. In this context, it is important to consider
the presence of birradiculate lateral incisors as well,
such as fusion, twinning, concrescence, or palato-
gingival groove.?*?°

The success of endodontic treatment depends
on complete bacterial elimination and hermetic fill-
ing of the root canal system. In clinical practice, the
inability to recognize and treat an extra canal or root
culminates in the persistence of the irritant source.*
Such failure mostly requires retreatment, which is the
first-choice procedure for a tooth that has already
undergone a previous unsuccessful treatment and
requires a new endodontic intervention to achieve
clinical and radiographic success.?’

Endodontically, treating a tooth with variations in
its usual anatomy is challenging. However, it poses
a greater clinical challenge if the tooth in question
has already been treated, as in the present case, or
when it has extensive calcified canals or restora-
tions. Therefore, it is essential for the professional to
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thoroughly understand the dental anatomy to evalu-
ate possible alterations before starting the treat-
ment.?®

Thus, an accurate diagnose of any possible ana-
tomic variation is of paramount importance for the
treatment to be successful.?® The periapical radiog-
raphy, although still the most widely used and in-
dispensable method for diagnosis and endodontic
planning, provides a two-dimensional image, with
the possibility of distortion and overlapping of
structures. An alternative to this treatment could be
Clark’s technique that is based on the change in an-
gulation of the X-ray beam and that in the present
report, determined the presence of extra roots in
tooth 12. Similarly, Hoseini et al.!® and Dexton et
al.’ used the same radiographic method to identify
the second root in the lateral incisor in their studies.

Another valuable diagnostic technique that
played a crucial role in exploring the internal dental
anatomy of the present case was operative micros-
copy. It allows enhanced illumination and thus a bet-
ter operative field view , creating favorable condi-
tions for the endodontist to be able to view all inter-
nal and deep aspects of the root canal system with
a magnification of up to 20 times.?*-%

The results of the present study confirm that a
change in the number of roots does not necessarily
correspond to a similar alteration in the morphol-
ogy of the crown.® For example, a number of cases
reported the presence of maxillary anterior teeth
with two canals or two roots with a normal clinical
crown compared with the contralateral tooth.?343%
This information indicates the importance of care-
ful radiographic examination and intraoperative ex-
ploration of the pulp chamber and the canal system
after preparing the access cavity.

The anatomic complexity of the root canal sys-
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tem and the limitations of the instrumentation of
accessory and lateral canals make it difficult to
complete the debridement of the canals and obtura-
tion after biomechanical preparation of one of the
most important stages of endodontic treatment.¥-**

The thermoplasticized obturation technique,
used in the present case, has been reported to pro-
vide a greater contact of the gutta-percha with the
root canal’s wall, and filling of the isthmus and ir-
regular spaces of the root canal system with a three-
dimensional sealing of the endodontic cavity,3*
when compared with conventional techniques such
as lateral condensation.”’ Moreover, the use of a
heat conductor facilitates obturation, especially in
creating the space for placing intracanal seal.*

One of the limitations of the present case study
is that we did not utilize CT, a highly indicated imag-
ing technique under these conditions, as it provides
high-resolution, three-dimensional images in a rap-
id, precise, and non-invasive manner.*°

However, our patient reported a favorable prog-
nosis with no clinical and radiographic signs of end-
odontic disease, confirming that the above limita-
tion did not interfere with the success of the therapy.

Conclusion

[t is imperative for endodontic professionals to
master dental anatomy and enhance their under-
standing of possible anatomic variations and their
clinical significance. The careful preoperative evalu-
ation performed through physical examination of
teeth and the use of accurate imaging techniques
constitute crucial components of endodontic treat-
ment. These, combined with an improved disin-
fection and filling process followed by clinical and
radiographic preservation of the case, are deci-
sive factors for successful treatment.
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