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Introduction

The success of  root canal therapy depends on effectively man-
aging all the existing canals which is possible only by having a 
thorough knowledge of  the root canal anatomy followed by dis-
infecting and obturating them [1]. Variations in root canal anato-
my are common and can occur as a result of  various factors like 
age, ethnicity, gender and study designs [2-5]. Such variations in 
anatomy would make the access and visualization difficult to the 
root canal system which in turn would result in leaving behind the 
pulp tissue in root canal spaces, leading to failure of  endodontic 
treatment [6, 7].

Variations in root canal anatomy are commonly identified with 
angled radiographs where the shape and the direction of  the root 
is assessed along the evaluation of  the root position relative to the 
tooth [7]. In cases where variations are predicted and when radio-
graphs are inconclusive, CBCT imaging is opted where the num-

ber of  canals along with their sites of  bifurcation can be assessed 
at various sections of  the acquired three dimensional data [8].

Maxillary premolars commonly present with Vertucci type I con-
figuration of  root canals. Many other variations have also been 
reported in literature [9-11]. Previously our team has a rich ex-
perience in working on various research projects across multiple 
disciplines [12-26] Now the growing trend in this area motivated 
us to pursue this project.

This case report discusses the successful endodontic management 
in maxillary premolars presenting with complex anatomies.

Case Report 1

Maxillary Premolar (14) With An Intercommunicating 
Channel

A 42 year old female patient reported with mobile crown and pain 
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at 14. Patient gave a history of  root canal treatment 6 months ago. 
Patient had intermittent pain that aggravated on chewing. Clinical 
examination showed a mobile crown in 14 which when removed 
had secondary caries on the tooth. There was mild tenderness 
to percussion. Radiograph revealed incompletely obturated root 
canals in 14 with periapical radiolucency. It was diagnosed as root 
canal treated 14 with symptomatic apical periodontitis.

Treatment Protocol

Patient was told about retreatment and consent was taken for the 
same. The gutta percha was retrieved using Xylene and retreat-
ment files (Dentsply-Sirona, USA). The canals were negotiated to 
its full length using a size 10K file (Dentsply-Sirona, USA). An in-
ter communicating canal was seen between buccal and the palatal 
canals. The root canals were cleaned and shaped using ProTaper 
Gold rotary files (Dentsply-Sirona, USA) following which calcium 
hydroxide intracanal medicament was placed. In the next appoint-
ment, the canals were cleaned after isolating the tooth and obtura-
tion was completed using cold lateral compaction with resin sealer 
(AH Plus, Dentsply-Sirona, USA). Radiograph was taken to assess 
the quality of  obturation and then a final restoration was placed. 
(Figure 1).

Case Report 2

Maxillary Premolar (15) With Three Root Canals

A 30 year old male patient reported with pain in 15. He gave a 
history of  root canal treatment 6 months ago. Clinical examina-
tion showed a permanent restoration in 15 with tenderness to 
percussion. Radiograph revealed a missed canal in the buccal root. 
The case was diagnosed as Incompletely obturated 15 with symp-
tomatic irreversible pulpitis.

Treatment Protocol

In this case CBCT scan was taken to evaluate the exact position 

of  the missed canal. It was seen that the distobuccal canal was 
left unobturated. Access was re-established, and the canal was ne-
gotiated with a size 10K file (Dentsply-Sirona, USA). Cleaning 
and shaping of  the canal was achieved using ProTaper Gold files 
(Dentsply-Sirona, USA) after which the canal was obturated using 
matched taper single cone technique with resin based sealer (AH 
Plus, Dentsply-Sirona, USA). Post operative radiograph was taken 
to evaluate the obturation after which permanent restoration was 
placed.

Case Report 3

Maxillary Premolar (15) With Complex Anatomy

A female patient aged 45 years reported with severe pain in 15. 
She gave a history of  initiated root canal treatment 3 months ago. 
Patient had severe pain that aggravated on chewing and having 
cold beverages. Clinical examination showed temporary restora-
tion placed in 15 with tenderness to percussion. Radiograph re-
vealed curved canals with widening of  the periodontal ligament 
space. The case was diagnosed as previously initiated root canal 
treatment with symptomatic apical periodontitis.

Treatment Protocol

Access to the tooth was re-established and the canals were negoti-
ated using a size 10K file (Dentsply-Sirona, USA). Cleaning and 
shaping was completed using Hyflex EDM files and irrigant acti-
vation was achieved using endoactivator (Dentsply-Sirona, USA). 
Obturation was done using cold lateral compaction technique and 
resin based sealer (AH Plus, Dentsply-Sirona, USA). Periapical 
radiograph was taken to assess the obturation and a final restora-
tion was given.

Discussion

Premolars are believed to be difficult to manage endodontical-
ly due to the variation in the number of  roots, pulp cavity and 

Figure 1. a. Preoperative radiograph. b. GP retrieval. c. Working length determination radiograph. d. Obturation radiograph.

Figure 2. a. Preoperative radiograph. b. Preoperative CBCT. c. Working length determination radiograph. d. Obturation 
radiograph.
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root canal configurations [27]. As per Vertucci’s study, maxillary 
premolars are the only teeth that have demonstrated all the eight 
types of  canal configurations [28]. Also the study by Gupta et al 
has reported similar findings [29].

There are several studies carried out to evaluate the canal configu-
ration of  maxillary premolars in Indian population. One of  the 
studies reported Vertucci’s type IV canal configuration (33.2%) to 
be the most commonly prevalent in maxillary first premolars fol-
lowed by Vertucci’s type I configuration (23.2%) [29]. Pecora et al 
have reported most of  the maxillary second premolars to possess 
Vertucci’s type II canal configuration (33.6%) followed by type IV 
configuration [27].

Intercanal communication or isthmus have been commonly ob-
served in the middle third of  the tooth [30]. This intercanal com-
munication containing the pulp tissue serves as a reservoir for the 
bacteria and therefore debriding and cleaning of  this area should 
be managed well for the success of  endodontic therapy [31]. Sert 
and Bayirili and UJ Raj have reported the incidence of  isthmus in 
maxillary premolars to be as high as 20.5% [5, 32].

The knowledge of  root canal anatomy of  teeth is of  utmost inter-
est as it helps in predicting the probable anatomy using diagnostic 
aids like radiographs. The size, shape and position of  the root 
relative to the tooth should be assessed to determine any aber-
rant anatomy if  present [7]. Additionally, CBCT imaging can also 
be used if  radiographs remain inconclusive [8]. Clinically, modi-
fication of  the access and tactile exploration with the file under 
magnification would help identification and management of  any 
complex anatomies leading to predictable endodontic outcome. 
Our institution is passionate about high quality evidence based 
research and has excelled in various fields [33-43].

Clinical Significance

This article emphasizes the importance of  knowledge regarding 
root canal anatomy along with tactile sensation and magnification 
in identifying and successfully managing maxillary premolars with 
complex anatomies. It also stresses the benefit of  using diagnos-
ing aids in identifying the root canal anatomy. All these along with 
thorough cleaning and shaping of  the root canals with a three 
dimensional obturation blocking all the exit pathways would lead 
to successful endodontic outcome.
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