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ABSTRACT
Although endodontic treatment has shown high success 
rates, the factors involved in the failure cases are still being 
studied. In this sense, the complexity of interradicular 
anatomy may lead to inadequate instrumentation and 
the persistence of etiological factors related to apical 
periodontitis and endodontic failure. The present 
case report illustrates the occurrence, diagnosis and 
nonsurgical endodontic treatment of a maxillary lateral 
incisor with two canals. A 24-year-old Peruvian woman 
was referred complaining of darkening of the upper 
front tooth. After clinical examination, the patient was 
diagnosed with necrotic pulp and asymptomatic apical 
periodontitis. Still, radiographic examination revealed a 
disruption in the canal continuity, leading to a suspicion 
of unusual root canal morphology in the maxillary lateral 
incisor. By taking radiographs from different angles, 
according to the technique described by Clark, the 
presence of two independent canals was verified. Since 
most cases of endodontic failure are due to untreated 
canals, a predictable endodontic therapy must achieve 
the removal and neutralisation of etiologic factors related 
to periapical infiltration. The occurrence of additional root 
canals requires a correct interpretation of radiographic 
images to detect these variants and take the necessary 
considerations for proper endodontic treatment. 
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INTRODUCTION
Academic literature reports a 90% success rate of 
endodontic treatment.1-3 Several studies attribute the 
high predictability of root canal treatment to removing and 
neutralising the agents involved in periapical infiltration4. 
For instance, Hoen and Pink5 found a 42% occurrence 
of missed canals in teeth selected for nonsurgical 
retreatment. These results are consistent with the 
investigations indicating untreated canals and defects in 

obturation as the most significant causes of failure.6-9  

The study of internal root anatomy has allowed setting 
standard patterns regarding the number and configuration 
of root canals.10-17 In that sense, among maxillary teeth, 
the lateral incisors are typically described as single-
rooted, with one canal, slightly flattened mesiodistally 
and with a disto-palatal orientated low curvature. 10,15,18 
Although morphological root canal abnormalities of the 
maxillary lateral incisors are uncommon, 19-21 variations 
are frequently associated with “dens in dente”, palatal 
grooves, gemination or fusion. 10,22,23 Besides, some 
reviews have informed a 3% incidence of two canals.10,16

As well as a thorough knowledge of the root anatomy, a detailed 
examination of the crown and preoperative radiographs are 
necessary to detect root canal anomalies. 13-17 An accurate 
treatment plan must include all present canals to achieve 
endodontic success. 1-9 This article describes a maxillary 
lateral incisor with two canals managed by nonsurgical 
endodontic treatment.   

CASE REPORT
A 24-year-old Peruvian woman was referred to the 
Department of Endodontics at Carlos Lanfranco La 
Hoz hospital, Lima, Peru, for root canal treatment on 
the right maxillary lateral incisor. The chief complaint of 
the patient was “darkening of the upper front tooth”. 
Medical history was noncontributory. Clinical examination 
revealed no extraoral abnormalities and a leaked palatal 
restoration. Response to both percussion and the cold 
test was negative. Mobility was within regular patterns 
(grade 1 according to the Miller index), while palpation 
and periodontal probing depth (2mm) evidenced neither 
alteration of adjacent soft tissues nor periodontal pockets. 
The adjacent teeth were clinically healthy and typically 
shaped at the crown. Radiographic examination revealed 
a periradicular radiolucency. Also, unusual root canal 
morphology suggesting two canals was suspected.

The patient was diagnosed with pulp necrosis and 
asymptomatic apical periodontitis. After obtaining 
informed consent, nonsurgical endodontic treatment 
was planned over two sessions, using Calcium hydroxide 
as an intracanal medication. The entire procedure was 
performed under 3.5x magnification.

The restoration was removed under local anaesthesia 
(2% Lidocaine with 1:80000 epinephrine), and the pulp 
chamber was accessed. After removing the superficial 
necrotic tissue and cleaning the chamber with 5% sodium 
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hypochlorite, palatal and buccal canal entrances were 
identified. Under rubber dam isolation, the canals were 
accessed using hand files 10 (C-pilot, VDW). Working 
length was determined using an Apex Locator (ProPex 
Pixie, Dentsply) and controlled radiographically (Fig 
2). Although radiographic control showed both canals 
converging, a 2mm difference in working length was 
recorded. A superposition was suspected considering 
palatal and buccal localisation of the entrances. In order to 
determine the accurate measurement of canals, another 
radiograph was taken at a severe distal angulation, and the 
presence of two independent canals could be confirmed. 

A glide path was created employing hand files until a 15 
flexofile instrument was fitted loosely at working length 
in each canal and then a rotatory nickel-titanium file 
(Proglider, Dentsply). The canals were cleaned and shaped 
using constant irrigation of 5% sodium hypochlorite 3 
mm before working length and reciprocating movement 
files (Wave One Gold, Dentsply) up to a 035 .06 file. 
Both canals had independent foramina (Fig. 3). A paste 
of Calcium Hydroxide (Calcifar-P, Eufar) was used as 
intracanal medication, and the access cavity was sealed 
with Zinc Polycarboxylate cement.

The final session was three weeks later. Calcium Hydroxide 
was removed from the canals with ultrasonic activation of 
17% EDTA and 5% sodium hypochlorite. After controlling 
the working length radiographically, the canals were dried 
with paper points and obturated with non-standardised 
gutta-percha points (Fig. 4). A resin-based cement (AH 
plus, Dentsply) was used as the root canal sealer. Each of 
the canals was obturated employing the Tagger's hybrid 
technique. The tooth was provisionally restored, placing 

a lining glass ionomer cape at the bottom of the chamber 
and a composite covering. The patient was advised to get 
prosthetic rehabilitation.

DISCUSSION
Dental literature describes lateral maxillary incisors as 
a single-rooted tooth with one root canal in 100% of  
cases,10-17  despite some morphological studies have 
found a 3% incidence of two canals.10,16 Although this 
anatomical variant is infrequent,10,16,17 some case reports 
provide enough indications to note the presence of more 
than one root canal, which must be considered during the 
endodontic therapy to avoid untreated canals. 17,19-21

The root anatomical variations in maxillary lateral incisors 
are attributed to specific developmental defects: fusion, 
gemination, "dens in dente", and palatal groove. 10,22,23 

Therefore, identifying the aetiology of the abnormality is 
crucial to developing an appropriate treatment plan. 17,22,23  

Dental fusion is a type of anomaly characterised by 
two independent tooth buds that fuse during crown 
development, resulting in the formation of a tooth with 
double crowns and two root canals associated with 
a single root each. 17,21 Likewise, dental gemination 
consists of a single tooth divided during formation, 
resulting in two crowns with one root. Clinically both the 
fusion and the germination show alteration in the shape 
of the crown. 19,24 “Dens in dente” is the invagination of 
the enamel organ within the dental papilla before proper 
calcification. Although a small fossa may appear on the 
palatal surface, the diagnosis is usually made by noticing 
a radiopaque image expanding the affected root to create 
the appearance of a tooth inside another tooth.17,23,24 For 
its part, the palatal groove is a developmental disorder 

Figure 1.  Preoperative radiograph. Unusual root canal morphology 
suggesting two canals in the maxillary lateral incisor. 

Figure 2. Radiographic working length control. Apparently both 
canals converge in one single exit, but the apical locator records a 
different lenght for each canal. 
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in which a deep groove begins in the area of the central 
fossa and extends apically over the root surface.17,23 
Typically, the groove determines the appearance of palatal 
periodontal pockets, endo-periodontal lesions and surgical 
complemental treatment is required.22 In the present case, 
clinical examination showed a regular pattern in the shape 
of the maxillary lateral incisor, the number of teeth and 
the absence of invaginations and periodontal pockets. 
Besides, the radiographic image was compatible with 
one single root: regular-sized, normal proportioned and 
one continuous unique periodontal ligament space. This 
analysis dismissed the aforementioned developmental 
defects, leading to a diagnosis of two canals in one single 
root.

Radiographic analysis is decisive for the identification 
of additional canals. 11,12,14,18 Angled radiographs allow a 
clear interpretation of the direction and continuity of the 
canals. 17,20 Usually, additional root canals in the maxillary 
incisors join at the level of the apical third to end in a single 
foramen (Vertucci type II)10,16,17. In the present case, each 
canal ended in an independent foramen (Vertucci type IV) 
(Fig. 3-4). The apical locator recorded a difference of 2mm 
between each canal, which indicated the presence of two 
separate foramina. The CBCT can be an essential help in 
detecting variations in the number and orientation of root 
canals.11-14,18,20 Even though it was not possible to access 
a CBCT for the present case, the usage of the buccal 
object rule (SLOB rule) described by Clark supplemented 
the limitation. Taking radiographs from different angles 

Figure 3. Radiographic working length control after instrumentation. 
A slightly angled radiograph shows two independent foramina. 

Figure 4 4a: Orthograde radiograph shows both canals superposed, creating an image of joined canals at the apical third. 4b. Distal angled 
radiograph shows the real orientation of buccal and palatal root canals; both of them with independent foramina.
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verified the independence of each canal. Even so, in 
cases where morphological alterations in the root canals 
are suspected, the use of a CBCT should be part of the 
protocol for endodontic treatment planning. 

Several case reports demonstrate that most root canals 
in lateral incisors are located in palatine and buccal.19,20 

In the present case, the use of 3.5x magnification and the 
flooding of the pulp chamber facilitated the location of the 
buccal canal entrance. Magnification has improved various 
endodontic procedures, leading to improve outcomes.25 
It is utterly beneficial for proper exploration in small pulp 
chambers and narrow canals.

The relationship between anatomical alterations and 
treatment protocols is not entirely clear.10,22,23 Alterations 
of form such as fusion, gemination, "dens in dente", or 
palatal groove require individual therapeutic approaches 
concerning the singular disposition of the pulp chamber 
or the specific depth measurement of invagination in every 
single case.17,19,22,23 However, the variation in the number 
of canals does not affect the shaping, cleaning and 
obturation procedures required for periapical healing or 
prevention of apical periodontitis.17-21 Both canals were 
managed following the usual protocol for pulp necrosis in 
the present case. Only the curvature degree of the apical 
third was a consideration to use a system of reciprocating 
files along with preflaring.

In the systematic reviews founding variations in the 
number of root canals, the population under study is non-
Caucasian and from a heterogeneous ethnicity.10,11,12,16 

The cause of two root canals in the maxillary incisors may 
be due to an alteration of the normal development of the 
Hertwig epithelial sheath.24 Furthermore, some studies 
have related gender and ethnicity to morphological 
alterations of inter-radicular anatomy.13,14,16 This article 
reports the incidence of a maxillary lateral incisor with 
two canals, in a single root and with two independent 
foramina. The patient was a female native of Peru, 
whose population is characterised by marked ethnic 
heterogeneity. 

CONCLUSION
In conclusion, deep knowledge of the dental anatomy is 
necessary to detect possible alterations of the internal 
root anatomy and treat them during endodontic therapy. 
In case of finding an alteration of the root anatomy, it 
would be necessary to determine its aetiology and 
the use of CBCT or angled radiographs to make an 
appropriate treatment plan. According to their curvature, 
permeability and pulp and periapical diagnosis, additional 
canals should be treated through regular protocols. Also, 
studies should be conducted on the morphological 
variability of the internal root anatomy considering 
ethnicity and gender. 
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