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Mandibular second premolar with four roots

Abstract
Detection of normal and abnormal variation in tooth anatomy is essential for clinical success. It is generally well known that the 
mandibular second premolar teeth have a single root and canal. However, the mandibular second premolar teeth have sometimes 
more than one root and root canal. The endodontic treatment of a mandibular second premolar with four roots which separated at 
different levels along the middle third of the root is presented in this case report. Preoperative radiographs appeared radiolucency 
and different root anatomy in the region of the mandibular second premolar. The root canals were prepared using Mtwo rotary 
system (VDW, Munich, Germany) and obturated laterally condensed gutta percha and AH plus (Dentsply De Trey, Konstanz, 
Germany). After the completion of root canal treatment, the tooth was restored with a posterior composite filling material. On 
follow-up, the tooth was clinically and radiographically asymptomatic for two years. Clinicians should be aware of the importance 
of careful clinical and radiographic examination of mandibular premolars during the endodontic treatment. Radiographs exposed 
at two different horizontal angles and their careful interpretation facilitates the search of additional root canals.
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Introduction

To obtain for a successful treatment outcome, 
biomechanical instrumentation and obturation of the 
root canal system are required. Lack of knowledge about 
the anatomy of root canal space and presence of untreated 
canal may be a reason for failure of root canal therapy.[1]

Variation in root canal morphology was suggested 
as the most likely reason for the high frequency of 
endodontic flare-ups and failures.[1,2] It was reported 
that the most significant cause for endodontic failures 
was incomplete canal instrumentation, followed by 
incorrect canal obturation[2] was indicated that the 
mandibular premolars was the most difficult teeth to 
treat endodontically because of the variations in canal 
anatomy. The presence of multiple roots and canals 
in mandibular premolars has been shown in different 
studies.[3-5] Studies have reported that the incidence of 
two or more canals in the second mandibular premolars 

can vary between 1.2 and 34%.[3] Zillich and Dowson[3] 
reported that three canals occured in 0.4% of the teeth. 
Chan et al.[4] reported a case with three canals, whilst 
Serman and Hasselgren[5] showed radiographic evidence 
of multiple roots in mandibular premolars.

The following case report describes the endodontic 
treatment of a mandibular second premolar with four 
canals and emphasized the importance of careful 
clinical and radiographic examination during endodontic 
treatment.

Case Report

A 44-year-old female patient with a noncontributory 
medical history was referred to the Department of 
Endodontics, Faculty of Dentistry, Kirikkale University 
for the treatment of painful left mandibular second 
premolar tooth. Clinical evaluation revealed extensive 
seconder caries under old bridge restoration associated 
with the mandibular second premolar. The tooth 
was slight sensitive to percussion and palpation. The 
hyperemia, swelling or sinus tract was not observed in 
the apical region of the tooth. The mobility was in normal 
limit and the probing with a periodontal probe did not 
reveal any periodontal pocket. The old bridge restoration 
was removed and the pulp vitality was measured. The 
tooth did not respond to thermal and electric pulp testing. 
A preoperative radiographic examination revealed that 
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the carious lesion was in close proximity to the pulp 
chamber. There was a well-defined periapical lesion 
in the apical region and an irregular root morphology 
consisting of at multiple distinct roots in the middle 
region [Figure 1]. The diagnosis was made as chronic 
apical periodontitis with necrotic pulp for the tooth.

The patient was given a local anesthetic by periapical 
infiltration (2% lidocaine with 1:100000 epinephrine). 
The tooth was isolated with a rubber dam. The caries 
was removed and conventional endodontic access cavity 
was prepared. The pulp tissue was removed using barbed 
broaches and the pulp chamber was irrigated with 5.25% 
sodium hypochlorite. The coronal portion of the root was 
enlarged using gates-glidden drills. The patency of four 
root canals in the middle third of the root was detected by 
using the size of 10 k-files. The working length of the root 
canals was determined using an electronic apex locator 
(Root ZX, J. Morita Corp., Kyoto, Japan) and it was verified 
with radiographs. They were confirmed the presence of 
four roots, mesiobuccal, mesiolingual, distobuccal, and 
distolingual [Figure 2]. The root canals were sequentially 
prepared using nickel-titanium rotary instruments 
(Mtwo, VDW, Munich, Germany). During the root canal 
preparation, Mtwo 20/.06 instrument was broken in 
apical third of distobuccal root. A titanium ProUltra tip #8 
(Dentsply, Maillefer, Ballaigues, Switzerland) was used to 
loosen the instrument. In the meantime, copious irrigation 
with 5 % sodium hypochlorite was performed but broken 
instrument could not be removed or by-passed. Copious 
amounts of 5.25% sodium hypochlorite solution along 
with RC-Prep (Premier Dental Philadelphia, PA, USA) 
were used for root canal irrigation and lubrication. After 
the instrumentation, the root canals were irrigated with 
5.25% sodium hypochlorite and followed by 17% EDTA. 
They were dried with sterile paper points and packed 
with chlorhexidine calcium hydroxide combination. A 
sterile cotton pellet was placed in the pulp chamber and a 
temporary filling material (Cavit, ESPE, Seefeld, Germany) 
was used to close the access cavity.

After 2 weeks, the symptoms had subsided and the 
patient had no complaint of pain. The dressing and 
calcium hydroxide were removed and the canals were 
thoroughly cleaned by alternate irrigations of 17% EDTA 
and 5.25% sodium hypochlorite. The gutta perchas with 
a tug back sensation were selected for root canals and a 
control radiograph was taken with mastercones length. 
The root canals were obturated using AH Plus root 
canal sealer (Dentsply, De Trey, Konstanz, Germany) 
and laterally condensed gutta percha. Radiographs were 
taken to confirm the quality of the obturation [Figure 3]. 
The restoration of the tooth was completed using a self 
etching dentin bonding system (SE Bond, Kuraray, Osaka, 
Japan) and a composite resin (Clearfill Photoposterior, 
Kuraray, Osaka, Japan). The patient was orientated to 
the prosthetic restoration clinic for new bridge restoration 
and recalled for clinical and radiographic control.

When the patient was referred to endodontic clinic after 
2 year, the tooth was asymptomatic clinically and the 
control radiographs were revealed that the radioluceny 

Figure 1: Preoperative radiograph of the mandibular second premolar

Figure 2: Radiography showing the presence of four roots, mesiobuccal, 
mesiolingual, distobuccal, and distolingual

Figure 3: Mesially angulated radiograph showing completed root canal 
obturation
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in the apical region of the mandibular second premolar 
had disappeared [Figure 4].

In this case, when the patient’s bilateral teeth evaluated 
radiographically, sudden disappearance were seen in the 
right first premolar tooth but not for the right second 
premolar [Figure 5].

Discussion

For a successful treatment outcome in endodontics, it 
is essential to reach, clean and shape the root canals 
properly before a hermetic filling.[2] The presence of 
an untreated additional canals leads to failure of 
endodontic treatment, it is an important factor that may 
be encountered with mandibular premolars.[6]

A large number of case reports have been published 
which describe a variety of complex canal configurations 
of mandibular premolars.[3,7,8] Various studies mentioned 
that disability to detect, locate, negotiate and instrument 
all root canals may lead to endodontic failure.[4] 
Knowledge of basic root canal morphology of the 
mandibular second premolar as well as its variations 
was essential in the treatment of this tooth.[6] Mandibular 
second premolar is one of the most difficult teeth for 
the endodontic treatment.[9] This can be attributed to 
variations in the internal morphology of their pulp cavity, 
considering the number of root canals, apical deltas 
and lateral canals.[10] It is probable that if all root canals 
had not been instrumented and obturated, a successful 
result may not have been achieved. Several clinical 
and experimental studies have documented failure to 
recognize a third and fourth canal might have resulted in 
incomplete treatment and leads to endodontic failure.[11] 

Current methods such as canal staining and clearing 
techniques, [12] transverse crosssectioning., [13,14] 
radiographical examination[15] dentine troughing under 
magnification,[12] clinical operating microscope,[16] 

ultrasonics,[17] scanning electron microscope,[18] 
cone-beam computed tomography (CBCT)[19] and 
microcomputed tomography are used in laboratory 
studies to demonstrate variations in canal anatomy.[20] 
But, use of operating microscope[21] and conventional 
radiography[22] are most widely methods at various stages 
of endodotic treatment to identify the complexity in the 
root canal morphology.

Conventional periapical radiographs are essential for 
preoperative diagnosis. Careful interpretation of two or 
more angled periapical radiographs provide much needed 
information about complex root canal morphology.[7] 
In mandibular second premolars only the 40 degree 
horizontal angle identified the correct morphology.[2] It was 
emphasized that critical importance of carefully evaluating 
each radiograph taken prior to treatment.[7] In our case, 
diagnostic periapical radiography revealed multiple roots 
at the middle third of the root and orifices were close to 
each other. Thus, during the treatment negotiation and 
instrumentation of the root canals was difficult due to the 
root canal furcation at the mid-root level.

Mandibular premolars show a wide variety of root canal 
anatomy which must be considered at the beginning 
of treatment. Careful radiographical evaluation of 
the root and periodontal ligament outlines can help 
determine unusual anatomy. Sudden disappearance or 
narrowing of the root canal space can indicate that it 
divides.[6] Evaluating the radiographs of left mandibular 
second premolar, in this case can cause one to suspect 
an unusual anatomy. Sabala et al.[23] discovered that 
aberrations occurred under 1% of the cases and 90% 
of such aberrations were bilateral. In this case, when 
the patient’s bilateral teeth evaluated radiographically, 
sudden disappearance were seen in the right first 
premolar tooth but not for the right second premolar.

In the presented case report, the 2-year recall radiographs 
showed healing of the periradicular lesions, there were 

Figure 4: 2 year follow up control radiography showing completed healing Figure 5: Bilateral teeth radiography
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no clinical symptoms or radiological changes such as 
periapical lesion. It is probable that if all the canals had 
not been properly instrumented, cleaned and obturated, 
then such success would not have been achieved.

The purpose of endodontic treatment is thorough 
debridement of the root canals followed by its obturation. 
In order to treat teeth with complex root canal 
morphology, a thorough and methodical approach is 
needed. The use of multi-angled diagnostic radiographs 
and operating microscope may be very useful in the 
diagnosis and necessary to locate and successfully treat 
unusual canal anatomies. 
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