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ABSTRACT

This report aims to present a clinical case of endodontic re-treatment performed on a left inferior premolar with two canals of difficult 
localization. The importance of anatomical knowledge and the use of an operating microscope, especially in complex reintervention are 
discussed. An endodontic re-treatment was performed on element 34, which had a prosthetic restoration and vestibular fistula.  In clinical 
examination, it was observed a negative result to the sensitization test and a positive result to vertical percussion test. After all the obturating 
material was removed, an operating microscope was requested to assess a possible fracture or the presence of another canal. It was noticed 
the presence of another canal that was treated and obturated as the existing canal. After 12 months, a new radiographic exam was performed, 
whose result was found asymptomatic and radiographically normal. In complex peculiar anatomy cases, the operating microscope is vital for 
the localization of extra canal to guarantee treatment success. 

Indexing terms: Endodontics. Microscopy. Premolar tooth.

RESUMO

O artigo tem como objetivo apresentar um caso clínico de retratamento endodôntico realizado em um pré-molar inferior esquerdo com dois 
canais de difícil localização, onde é discutida a importância dos conhecimentos anatômicos e o uso do microscópio operatório, sobretudo 
em reintervenções complexas. Realizou-se um retratamento endodôntico no elemento 34, possuidor de restauração protética e fístula por 
vestibular. No exame clínico, constatou-se resultado negativo ao teste de sensibilidade e resultado positivo ao teste de percussão vertical. Após 
remoção de todo o material obturador existente, o microscópio operatório foi solicitado para avaliação de uma possível fratura ou presença 
de outro canal. Foi constatada a presença de outro canal, o qual foi tratado e obturado como o já existente. Após 12 meses, novo exame 
radiográfico foi feito e constatou-se normalidade radiográfica e assintomatologia. Em casos mais complexos e com anatomia peculiar torna-se 
imprescindível a utilização do microscópio operatório no auxílio à localização de um canal extra para o sucesso do tratamento.

Termos de indexação: Endodontia. Microscopia. Dente pré-molar.
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lesion. The degree of success of these cases, described in 
the literature, is lower in re-treatment with chronic apical 
periodontitis cases.  The internal anatomy of the first inferior 
premolars is particularly complex due to the variation in the 
number of canals and their configuration5-6. Introduction of 
operating microscope in Endodontics redefined visualization 
concepts, providing image magnification7 and a higher 
rate of success in endodontic treatments. Variation in the 
number of canal treatments has changed throughout time, 
given that in 1955 only 8.9% of inferior premolars with 
more than one canal were found8. Moreover, in 1984 the 
authors3 found 27.8% of two-canal teeth; and in a research9 
that was carried out in 1999 with 100 in vitro diaphanous 
inferior premolars, they concluded that 49% of the elements 
bore two radicular canals.

INTRODUCTION

A discussion topic for a number of scholars, the 
anatomy of root canals is one of the major challenges of 
endodontic treatments. The lower premolar teeth get most 
attention given the significant variation in the number of 
canals1-2.

The endodontist must be diligent with regard to the 
presence of an extra canal; given that even if it is not visible 
in the radiograph, it doesn’t mean that it doesn’t exist3.

Treatment becomes more complicated when the 
radicular canal is infected with microorganisms4. The latter 
is especially observed in endodontic re-treatments in which 
the track of the original canal is modified during the first 
treatment, in addition to the presence of periradicular 
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In the second session, temporary seal was removed 
with total isolation, and canal was irrigated with 5.25% 
hypochlorite. In addition to the latter, K 10 files (Dentsply/
Maillefer, Ballaigues, Switzerland) were used to explore the 
canal under an operating microscope, 8X magnification 
(Figure 2); and posteriorly, 20X magnification at which a 
vestibular canal was localized. In order to confirm the exam 
result, a radiograph was taken with the positioned files 
(Figure 3) that allowed verification of the point where the 
canals were divided in the meso-apical direction. Dealing 
with this canal was difficult, given that it was obstructed 
with debris from previous treatments. 

Ação, São Paulo, Brazil) associated with aqueous vehicle – 
isotonic sodium chloride solution - (Fórmula & Ação, São 
Paulo, Brazil) was applied as intracanal remedy sealed with 
a temporary obturator (Villevie, Joinville, Brazil). Another 
appointment was scheduled within 7 days. 

Castelucci10 reported the use of a microscope as 
one of the most important factors in the significant upturn 
in chances to save teeth, both surgically and non-surgically, 
especially in complex cases and endodontic re-interventions.

The purpose of the reported case aimed to 
emphasize the importance of dental anatomy knowledge 
and the use of an operating microscope in the identification 
and localization of extra canals among others. The 
procedure final result brings clinical success.

CASE REPORT

Patient D.R.B.O, female, 44 years old, leucoderma, 
came to the dentist’s office with a complaint about pain 
in the 34th element (1st left inferior premolar). Based on 
the patient’s report, it was found that the tooth had been 
submitted twice to unsuccessful endodontic treatment. 
Two years after the last intervention, vestibular fistula and 
pain to mastication reappeared.

 Anamnesis was performed and no significant 
alteration was observed. In clinical examination, it was 
observed a negative result to the sensitization test and a 
positive result to vertical percussion test. Clinically, the 
patient had a prosthetic restoration and a vestibular fistula 
was found in the apical palpation exam. A complementary 
periapical radiograph exam (Kodak Rochester, New York, 
USA) (Figure 1) showed a periradicular lesion with periapical 
bone rarefaction and a possible unobturated canal. Given 
the clinical-radiographic exam, endodontic re-treatment 
of the element was indicated, leaving periapical surgery 
as a last treatment option. The procedure started with 
the administration of anesthesia (regional block of the left 
inferior alveolar nerve) with articaine 4% (DFL Indústria e 
Comércio S.A, Rio de Janeiro, Brazil). Surgical access was 
performed with the aid of ultrasound with adapted tips, 
TRA 24 D and TRA 15C D (Dental Trinks, São Paulo, Brazil), 
followed by complete isolation (rubber dam Madeitex, São 
José dos Campos, Brazil). Removal of gutta-percha from the 
canal was done with 1ml of eucalyptol (Fórmula & Ação, 
São Paulo, Brazil) and instruments D1, D2 and D3 (ProTaper 
- Dentsply/Maillefer, Ballaigues, Switzerland). Instrument 
D1 is employed to unclog the canal cervical third; D2 is 
used to unclog the mid third and D3 to unclog the apical 
third using 2ml of sodium hypochlorite solution at 5.25% 
(Fórmula & Ação, São Paulo, Brazil) in every file substitution. 
The operating microscope with a 20 times magnification 
(Alliance, São Paulo, Brazil) was employed to search for 
another possible canal, fracture or fissure, but nothing 
was detected. Therefore, calcium hydroxide PA (Fórmula & 

Figure 1. First X-ray.

Figure 2. Operating microscope visualization (8x magnification).
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After 12 months, another radiographic exam was made, 
showing the restoration process in the periradicular region 
(Figure 6).

Hence, pre-enlargement of both canals using 
rotary-device limes 35/10 and 20/07 ProDesign (Easy 
Endo, Belo Horizonte, Brazil), Gates Glidden 4, 3 and 2 
(Dentsply/Maillefer, Ballaigues, Switzerland), followed by 
odontometry using a foraminal localizer Root ZX (J. Morita, 
Kyoto, Japan). After the real working extent was measured, 
crown-apical technique instrumentation was initiated, 
following the manufacturer (Easy Endo, Belo Horizonte, 
Brazil) recommended sequence: white file (20/03); yellow 
file (15/05); red file (22/04), blue file (25/04); green (20/06), 
and the last file, black (20/07). At each lime exchange, 2 ml 
of sodium hypochlorite 5.25% was used as irrigator. After 
the two radicular canals were cleaned and molded, a cone 
test was carried out (Figure 4) using FM cones (Sparttan/
Precise-Jalisco, Mexico). It was possible to confirm by means 
of radiographic exam the working length measurement. 
Then irrigation was performed to remove the smear layer 
with EDTA 17% (Formula & Ação, São Paulo, Brazil) for 3 
minutes with ultrasonic cavitations and final toilet with 5 
ml of sodium hypochlorite at 5.25%. Canals were dried 
with sterilized absorbent paper cones (Dentsply/Maillefer, 
Ballaigues, Switzerland) after the final rinsing. Subsequently, 
the radicular canal system was obturated with endodontic 
cement AHPlus (Dentsply/Maillefer, Ballaigues, Switzerland) 
by continuous wave of condensation technique11 (Termo 
Pack-Easy Endo, Belo Horizonte, Brazil). Following 
obturation, a provisional double cervical sealing (Villevie, 
Santa Catarina, Brazil) and glass ionomer Vidrion F (White, 
Rio de Janeiro, Brazil) were applied. Final radiography was 
made and directed to prosthetic restoration. Treatment was 
confirmed and assessed after the final radiograph was taken 
(Figure 5). The patient freely signed an informed consent 
regarding the publication and divulgence of this study case.  

Figure 4. Cone test.

Figure 5. Last radiograph.

Figure 6. 12-month of follow. 

Figure 3. OM visualization.
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DISCUSSION

Anatomical variations in the first inferior premolar 
are described in the literature11. In 1973, the analysis of 
1393 first inferior premolars was performed through distal 
and vestibular-lingual radiographic exams. The results 
showed the presence of one canal in 63% of the examined 
teeth; two canals in 22.7% of the cases, and 0.4% of the 
teeth presented three radicular canals12. In 1978, it was 
found that 74% of the 400 first inferior premolars had a 
sole canal, 25.5% of the samples had two canals, and only 
0.5% presented three radicular canals13. These data served 
as basis for this report. Therefore, the presence of a second 
canal should be always considered, given the significant 
variation of internal anatomy of inferior premolars14.

Missing the presence of an extra canal may 
negatively affect the case outcome15. The latter was 
observed in this study, given that it was reported in the 
anamnesis that the tooth was submitted to endodontic 
treatment twice, with symptoms such as positive vertical 
percussion test, presence of vestibular fistula and 
periradicular lesion with periapical osseous rarefaction. 
This case is similar to a clinical case published in 199116.

The existence of longitudinal fissures on the 
tooth root mesial face and/or vestibular face is related 
to radicular bifurcation3,9,17. In 1998, it was reported that 
the main bifurcations usually occur at the mid third or 
apical level18 which is in accordance with the present 
study.  Notwithstanding, it disagrees with other authors 
who showed that bifurcations can occur at any root 
level19. Racial factor seems to exert some influence, and 
prevalence of two canals in the first inferior premolar is 
significantly greater in black people2,8. 

Multiple canals can be present in a tooth whose 
radiographic image may be similar to a sole root; whereas 
multiple roots can be present and poorly defined in 
the radiographic exam20. However, critical radiograph 
analysis must be performed21 and changes to the x-ray 
beams angulations must be done in order to detect 
any radiographic density alterations, which suggest the 
presence of additional canals. In this study, it was noticed 
that there was no sharpness in the presence of additional 
canal. However, the obturated canal was medially projected 

and the other projection was distally projected, suggesting 
the presence of an extra canal.

In the tactile exam of the main canal walls, a 
previously curved small file (30 to 40 degree) must be 
employed with progressive stride and carefully rotated to 
the right and to the left with a quarter of a turn until the 
second canal is penetrated16. After submitting the tooth 
to this technique, radiograph should be made. Particular 
attention should be given to vestibular and lingual walls, 
since they cannot be viewed in the radiograph and most 
of the extra canals are originated on these walls with 
terminations at acute angles22-23. In this study, the extra 
canal was located distally on the lingual wall and was 
radiographically confirmed. 

Certainly, dentistry has undergone a technological 
revolution in the past decades, but the real revolution is yet 
to come. True revolution will come when we realize that 
we need to keep our eyes open, given that our standard 
vision without the aid of magnifying glass, microscope or 
any other available method is unfitting to provide excellence 
in dentistry in every stage of clinical diagnosis up to the most 
complex clinical or surgical procedure 24. These study findings 
prove, whenever it was possible to observe improvement in 
endodontic treatment prognosis by clinically employing an 
operating microscope, in agreement with other authors25 
who mentioned the importance of such technology in the 
localization of canals that are difficult to access.

CONCLUSION

It was concluded based on the reported case and 
relevant literature review that inferior premolars have a 
wide anatomical variation, which favors the presence of 
extra canals. Experience and anatomy knowledge are vital 
prerequisites to the dental surgeon, combined with the 
utilization of the operating microscope that allows better 
lighting and visual magnification.
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