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In Vitro Macroscopic and Endoscopic Analysis of Three-
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Premolars in the Same Individual: a Case Report
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SUMMARY: The recent addition of endoscopy in dental practice has enabled clinicians to have an excellent view of the operative
field, yielding highly successful visualization of anatomical structures that are difficult to access, both in oral surgetip@matics. The
purpose of this report is to provide ianvitro macroscopic, radiographic, and endoscopic description of the anatomic variation of the roots
of maxillary and mandibular first premolars in the same patient. A 22-year-old patient was referred by an orthodongstifactiba of
all the first premolars. Once extracted, the premolars were examined macroscopically and then analyzed radiographiepty affien t
and filled root canal systems. Subsequently, a diaphanization process was carried out and the samples were sectiondié anthe mid
apical third for observation by endoscope. It was found that both the maxillary first premolars had three roots, and rfiestditartzolars
had two roots, all with complete root formation. Apical deltas or accessory canals were not identified in the radiogragshibomeger,
through endoscope at the middle third, it was possible to observe an accessory canal to the first maxillary and martdibetaolagh
Thus, it can be concluded that the view through the endoscope allows better identification of accessory canals than X-rays.
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INTRODUCTION

Proper maintenance of anatomical and physiologicih forming an accessory root (Roig & Morell, 2006).
integrity of the periapical structures can be establishédsually, the first premolars have a high variability in the
entirely from adequate knowledge of the normamorphology of the root canal system, but the presence of
characteristics of the teeth and their anatomical variatiorthree roots is very rare (Javieli al, 2008).

It is essential to view and know the internal and external

anatomy of the teeth before carrying out a correct endodontic ~ Each year, new materials and tools are introduced to

therapy (Vertucci & Gegauff, 1979; Barbosiaal.,2009), the dental market with the aim of obtaining more reliable

which is essential to identify specific elements for &eatments. The root canal preparation has been simplified

successful management in cases of teeth with unusual raotl optimized with innovations in rotary instrumentation

canal morphology (Barbos al). and root-filling methods; however, the complexity related
to the treatment of teeth with anatomical variations makes

Clinically, one must be very careful when performinghe therapeutic prognosis difficult.
endodontic treatment of maxillary premolars because of the
extreme variability in its anatomy (Cantat@teal, 2009). In this sense, the recent addition of endoscopy in the
There are various theories explaining the existence déntal practice has enabled the clinicians to have an excellent
abnormal number of roots (greater than normal), includingew of the operative field, yielding highly successful
hyperactivity of the Hertwig's epithelial root sheatlperiapical surgery (Taschiest al, 2008; Moshonoet al,
(Holtzman, 1997) and a pathological degeneration in tf#909) and visualization of anatomical structures that are
same area, producing an invagination from the dental pagifficult to access, both in oral surgery and endodontic
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treatment (Helakt al, 1996; Engelke & Galle, 2008; Taschieti

al.; Beltranet al, 2011). von Arxet al (2011) successfully used
the endoscope for the visualization of fracture lines in root segments
extracted by peri-radicular surgery.

The purpose of this report is to provide anvitro
macroscopic, radiographic, and endoscopic description of anatomic
variables in the roots of the maxillary and mandibular first premolars
in a patient in relation to the atypical distribution of root canals and
the presence of accessory canals and apical deltas into the root ca-
nal system in serial cross-sections using a combined technique of
diaphanization and endoscopic visualization by immersion
technique, and comparing the radiographic findings with endoscopy.

CASE REPORT

A 22-year-old Chilean patient visited a dental control for
a routine examination. The patient was referred by an orthodontist,
who suggested extraction of the maxillary and mandibular first
premolars. The extra-oral examination showed no abnormalities,
and the intraoral investigation did not reveal the presence of ca- Later, the teeth were drilled and root
ries and periodontal disease. Among the complementary tests thatrumentation was performed with the balanced for-
were requested, a panoramic radiograph was taken with plagtetechnique. Finally, root canal filling using gutta per-
casts for the maxilla and mandible. After the tooth extractiarha thermoplasticized technique with a Calamus Dual
procedure, we observed each of these teeth macroscopically. IBO0 Obturation System (Dentsply Maillefer,
extracted teeth were cleaned and a periapical radiograph was takeodinville, Washington, USA) was performed (Figs.
for each tooth (Figs. 1. A1-A4). 1. B1-B4).

Fig. 2. A. Upper left first premolar without
diaphanized. B. After Diaphanisation.

The teeth were subjected to a process
called diaphanization that makes the teeth
transparent to macroscopically observe the teeth
extracted and endoscopically examine the
distribution of root canals and possible location
of apical deltas and accessory canals (Fig. 2B).
For this, the teeth were immersed in 7%
hydrochloric acid for 48 hours for
decalcification. Subsequently, they were
immersed in 70% alcohol for 5 hours, 80% al-
cohol 5 hours, 96% alcohol 5 hours, and 100%
alcohol 5 hours to dehydrate the teeth. Later, the
teeth were immersed in methyl salicylate,
completing the diaphanization process in 24-48
hours (Paredest al, 1993; Lozanet al., 2004).

In each root, a serial cross-section through
a scalpel was performed, because the
diaphanized teeth have a lower degree of
Fig. 1. A1-A4: Periapical initial radiographs of first three-rooted maxillary premolafsardness than a normal tooth. The cuts were
and two-rooted mandibular premolars. B1-B4: Periapical radiographs after the nowade at apical (2 mm from the apex) and middle
filling. Note that after the root canal filling can be perfectly distinguished accordiig mm from the apex) part of each root, thus
to the number of teeth observed, however, there are no accessory canals.  phtaining a portion of each site. The combination
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of diaphanization and endoscopic view by using immersiaxtracted teeth showed that both first maxillary premolars
technique (Engelke, 2002) applied to the root cross-sectidmad three roots and mandibular had two roots, all with com-
allowed us to assess the presence of accessory canalsget# root formation (Figs. 2A and 3).
apical deltas directly through an endoscope Karl Storz NTSC
TELE PACK 20043120 (Tuttlingen, USA), with a 1.9-mm In periapical radiographs of the extracted teeth, the
optic with rigid support and continuous internal irrigatiomumber of roots or canals in the maxillary premolars could
of saline solution. Photographs of the radiographs were takeot be clearly observed; however, after the filling of root
prior to root canal treatment, during the endodonticanals, it became evident that the first maxillary premolars
procedure, and when diaphanized, with a Nikon D90 SLRad three canals, while mandibular had two canals.
camera with a Micro-Nikkor lens 105 mm system with &emarkably, apical deltas or accessory canals could not be
Wireless Remote Speedlight SB-R200. identified in the radiographic images. However, using the
endoscope and diaphanization, at the middle third, an
Radiographic evaluation of the patient revealed naccessory canal to the right maxillary and mandibular
evidence of any abnormalities in shape or root structure pnemolars was observed (Figs. 4A and 4B) — a situation that
panoramic radiography. Macroscopic observation of theould not be identified radiographically.

31 . o

B1/19/11)13: 43 B9 /44

Fig. 4. Accesory canals visualized with endoscope by immersion technique in cross-sections at middle third level of tizedliaphan
teeth (red arrow).
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DISCUSSION in 1.2% of the Saudi population. Similarly, Chapatal.,
reported 3.3% prevalence in Andalusian population.
Furthermore, a study that examined 6700 teeth found an
The knowledge required in dentistry involves théncidence of 1.8% of first premolars with two roots, of which
proper understanding of the molecular biological principle®4% of the cases had two or more canals and 21.1% had
as well as the anatomical and physiological characteristitgo apical foramina (Cleghowt al).
regarding the pathogenesis of the disease. Anatomy,
histology, and embryology are the basic disciplines of great There is no report in the literature on patients having
importance in clinical application; so for understanding ansupernumerary roots in the four first premolars. In addition,
retention, we should use all available resources (Seiazomost of the root canal treatments are guided by radiographic
al., 2008). In this context, the International Dental Federati@xamination, and the present study has shown that it is not
recommends that any dental surgical competence shotdally reliable, and that accessory canals could be identified
have solid biological, physiological, and anatomicathrough the endoscopic technique (Figures 4a and 4B), not
knowledge to accurately complete a procedure. radiologically.

It is important to consider the changes in the According to Taschieret al., the use of high
morphology of teeth with pathologies that require root canagnification devices in dentistry to improve the quality of
nal treatment or other procedures within the duct systemeatment is becoming increasingly common. Thus, the use
(D'Arcangeloet al, 2001; Evans 2004). In this sense, Chasf intraoperative and postoperative magnification, either with
parroet al.(1999) and Cleghoret al. (2007) emphasize the a microscope or endoscope, greatly facilitates the way to
importance of thorough knowledge of tooth morphology anaichieve success in various dental treatments and improve
careful radiographic examination of the teeth beforprognosis in the treatment of anatomic variants. However,
establishing an endodontic therapy. to determine the sensitivity of each of these devices, more

studies addressing the intraoperative combination of these

Studies on the morphology of maxillary first premoladevices with various current therapies are needed.
with three roots and three canals show that the reported
incidence varies between 0.5 and 6% (Bellizi & Hartwell, The knowledge of normal root canal anatomy and
1985; Evans; Javidit al). Usually, a tooth has a single ca-their variations is essential to minimize the possibility of
nal in each of its roots (Vertucci & Gegauff). Other authorsccurrence of accidents during the development of dental
have found that the prevalence of three canals in the fitstatments. This case report highlights the importance of
premolars corresponds to 2.5-5% of the cases (Awaetdettomplete knowledge about the morphology of root canals
al., 2008). According to Tzanetakest al. (2007), the and their possible variations, complementing the clinical
incidence of two or more canals in the mandibular secomstamination with radiographic investigation, to increase the
premolars may occur in a range of 1.2—-34% of the casescapacity of treating difficult cases during the clinical

approach. Finally, the view through the endoscope, if it is

The presence of three canals in a mandibular secopdssible to use clinically, allows better identification of
premolar, with one lingual canal and two vestibular canalaccessory canals than X-rays.
has been reported in 0 (Vertucci & Gegauff) and 0.4% (Zillich
& Dawson, 1973) of the cases, respectively. In a study of
6700 mandibular first premolars, 98% of the teeth presentCKNOWLEDGMENT . We appreciate the assistance of
one root, while the incidence of two roots was 1.8% aridr. Rodrigo Gayan in digitizing the images.
three roots was 0.2%. At the same time, 75.8% were found
to have one canal, and 24.2% had two or more. In addition,

78.9% of the roots had a single apical foramen and 21.18RACENA, D.; BELTRAN, V.; FUENTES, R. & BORIE, E.
had two or more foramina (Cleghaenal). Analisis macroscépico y endoscopinwitro de premolares maxi-
lares trirradiculares y mandibulares birradiculares en un mismo

Another study based on computer tomography (Cﬁdividuo: un reporte de casmt. J. Morphol., 30(1)19-24, 2012.

examllnlng t_he morphology of the root canal of the RESUMEN: La reciente incorporacion del endoscopio a
_mand_lbular first premolar tegth extracted from 100 peop'g practica odontolégica ha peitido al clinico, contar con una

in India found a single canal in 80% of the cases, two can@lgelente visualizacion del campo operatorio, consiguiendo re-
in 11% of the cases, and canal with C shape in 2% of tbgitados altamente exitosos en la visualizacién de estructuras ana-
cases (Sandhyat al, 2010). Moreover, Atieth (2008) tomicas de dificil acceso, tanto en cirugia oral como en
reported a prevalence of maxillary premolars with three rootsdodoncia. El propésito de este reporte de caso es realizar una
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descripcion in vitro macroscopica, radiografica y endoscopidaleghorn, B. M.; Christie, W. H. & Dong, C. C. The root and
de las variables anatdémicas de las raices de los primeros root canal morphology of the human mandibular first
premolares maxilares y mandibulares en un mismo paciente. Una premolar: a literature revie@. Endod., 33(5509-16, 2007.
paciente de 22 afios es derivada por un ortodoncista para
exodoncia de los primeros premolares. Una vez extraidos, B#rcangelo, C.; Varvara, G. & De Fazio, P. Root canal treatment
premolares fueron analizados en un principio macroscopicamente, in mandibular canines with two roots: a report of two cases.
para luego ser analizados radiograficamente una vez trepanadosint. Endod. J., 34(4331-4, 2001.
y obturados los sistemas de conductos radiculares. Posterior a
esto, se sometieron a un proceso de diafanizacion y se les reatigelke, W. GIn situexamination of implant sites with support
zaron cortes a nivel del tercio apical y medio para ser observa- immersion endoscopynt. J. Oral Maxillofac. Implants.,
dos mediante endoscopio. Se detectd que ambos primeros 17(5)703-6, 2002.
premolares superiores presentaban 3 raices, y los inferiores 2
raices, todos con formacion radicular completa. No se identifengelke, W. & Galle, C. Endoscopic Interventions in Oral
caron deltas apicales ni conductos accesorios en las imageneslimplantology — A Report of 5 Years Clinical Experience.
radiogréficas; sin embargo, fue posible mediante el endoscopio Int. J. Odontostomat., 2(2)53-61, 2008.
a nivel del tercio medio, un conducto accesorio para los prime-
ros premolares derechos inferiores y superiores situacion quekxans, M. Combined Endodontic And Surgical Treatment Of A
se pudo identificar radiograficamente. Finalmente, la visualiza- Three-rooted Maxillary First Premolaiust. Endod. J.,
cion a través del endoscopio permite una mejor identificacion de 30(2)53-5, 2004.
conductos accesorios que las radiografias.
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