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An unusual maxillary second molar with two palatal 

root canals: a case report

ABSTRACT

Introduction: Maxillary second molars usually have 

three root canals. However, this group of  teeth has a com-

plex internal anatomy, and sometimes one may encounter 

morphological variation. Objective: This study reports 

a case of  morphological variation in a maxillary second 

molar with two palatal root canals in which all canals were 

treated endodontically. Case report: A healthy 50-year-

old male patient arrived at the private dental clinic for 

endodontic treatment of  his maxillary right second molar 

(#17). The patient reported having undergone an emer-

gency procedure due to pain of  pulpal origin. At clinical 

examination, thermal stimulus to cold, vertical and hori-

zontal percussion and palpation were performed, all of  

which yielded negative results. Additionally, radiographic 

examination was taken. Second molar was diagnosed with 

pulp necrosis without apical periodontitis. To better diag-

nosis internal morphology, visual examination with sur-

gery was carried out, and a second root canal was found 

at the distal face. Conclusion: Although variations in 

the amount of  root canals rarely occur in the palatal root, 

especially in the maxillary second molar region, clinicians 

should be aware of  potential variations. 
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Introduction

The main goal of  endodontic therapy is to pre-

vent apical periodontitis and/or healing of  present 

periapical lesion. To this end, one must clean, shape 

and seal the root canal system, otherwise it would 

cause endodontic treatment failure. Knowledge of  

the inner morphology of  root canals and potential 

variations in each tooth is necessary, so that treat-

ment with the appropriate auxiliary tools associ-

ated with chemical solutions can be implemented, 

thus promoting disinfection and providing complete 

filling of  the root canal. If  the endodontist cannot 

identify the presence of  extra root canals, it may re-

sult in treatment failure.1

In permanent dentition, molars are the teeth most 

frequently associated with endodontic failure,2,3 par-

ticularly the maxillary first molar. Most studies in the 

literature have focused on morphology of  the mesio-

buccal root, particularly its mesiobuccal opening.4 

The presence of  a second root canal in the mesio-

buccal root is the main factor of  root canal ther-

apy failure when one cannot locate its opening.3,4,5 

Literature reviews have used different methods to 

determine the incidence of  this root canal, such as 

computed tomography,5,6 digital radiographs,7 di-

aphanization,8 among others. The incidence of  a 

root canal in the mesio-palatal root has been report-

ed between 18% and 96.1%.9,10 Cases reported by 

Kottoor et al11 and Badole et al12 showed that maxil-

lary first molars with seven root canals have a low 

incidence. To diagnose such variations, the use of  

clinical radiograph and CT are most often used.

The same variation can be found for maxillary 

second molars. This group of  teeth also exhib-

its inner anatomic variations of  clinical relevance. 

Among them, the number of  root canals has been 

reported. The incidence of  two palatal root canals 

is low.13,14 The literature reveals that the presence of  

such variation ranges between 0.4% and 1.4%.15-18

Case report

A healthy 50-year-old male patient arrived at the 

private dental clinic for endodontic treatment of  his 

maxillary right second molar.17 The patient reported 

having undergone an emergency procedure due to 

pain of  pulpal origin. During anamnesis, the patient 

reported no pain while drinking cold or hot liquids, 

eating hot or cold food or while chewing. At clinical 

examination, thermal stimulus to cold, vertical and 

horizontal percussion and palpation were performed, 

all of  which yielded negative results. The condition 

was diagnosed as pulp necrosis and asymptomatic 

apical periodontitis. Endodontic treatment was then 

initiated. Pretreatment radiograph revealed a highly 

radiopaque material on the tooth structure. There 

was no radiolucency area compatible with bone 

thinning in root tips. The pulp chamber showed to 

be relatively small and the root with atresic root ca-

nals (Fig 1).

After anesthesia with 2% lidocaine with epineph-

rine 1:100.000 (DFL, Rio de Janeiro, Brazil), the 

temporary restoration was removed with a diamond 

bur (1013, KG Sorensen Barueri, Brazil) and access 

cavity was performed under rubber dam isolation. 

2.5% sodium hypochlorite was used as an auxil-

iary chemical substance to irrigate the root canals 

during cleaning and shaping. An endodontic probe 

DG16 was used to explore the pulp chamber floor, 

allowing identification of  the mesiobuccal root 

Figure 1. Initial radiograph showing extensive temporary restoration of 

tooth #17 and no periapical radiolucency.
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canals, distobuccal root canal and two palatal root 

canals. To better diagnose the anatomical variation 

of  the case, visual examination with optical micros-

copy (DF Vasconcellos M900) was carried out, and 

a second root canal was found (Fig 2).

Mesiobuccal root canals, distobuccal canal 

and second palatal root canals were explored with 

manual #10 K-files (Dentsply Maillefer, Ballaigues, 

Switzerland) along their entire length. The palatal 

root canal was explored with a manual #15 K-file 

(Dentsply Maillefer, Ballaigues, Switzerland). During 

initial instrumentation of  the mesiobuccal root canal 

and distobuccal root canal, a #10 K-file (Dentsply 

Maillefer, Ballaigues, Switzerland) was used. For the 

two palatal root canals, a #15 K-file (Dentsply Maille-

fer, Ballaigues, Switzerland) was taken to length. 

After using an electronic apex locator (Root ZX II, 

J. Morita, Kyoto, Japan) to confirm and estimate the 

working length for the canals. A #2 gates glidden 

(Dentsply Maillefer, Ballaigues, Switzerland) was 

used to remove the dentin triangle and to prepare 

the cervical third of  the mesiobuccal, distobuccal 

and the two palatal root canals which were prepared 

with a Reciproc R25 file (VDW, Munich, Germany) 

to the total length of  the root  canals. For the palatal 

root canal, the crown-down technique was used 

for cleaning and shapingl. Gates glidden (Dentsply 

Maillefer, Ballaigues, Switzerland) sizes #3 and #2 

were used in the coronal third of  the canal, while the 

middle and apical thirds were prepared with Recip-

roc R40 (VDW, Munich, Germany) to the total length 

of  the root canal.

Final irrigation with EDTA was carried out for 

five minutes to remove the smear layer, exposing 

the dentinal tubules, apical ramifications, apical 

deltas or side canals. Gutta percha compatible with 

Reciproc instruments were selected for root canal 

filling (VDW, Munich, Germany). Final irrigation 

and aspiration with sodium hypochlorite were per-

formed to remove the chelating substance. Filling 

was performed by means of  the lateral condensation 

technique with AH Plus sealer (Dentsply Maillefer, 

Ballaigues, Switzerland). Finally, a temporary resto-

ration with composite resin was placed over the ac-

cess opening, and a final radiograph taken (Fig 3). 

The patient was then referred to final restoration.

Discussion

This case report highlighted the unusual anat-

omy of  a maxillary second molar with two palatal 

Figure 2. Image of microscopic visualization allowing visualization of the 

two root canals in the palatal root.

Figure 3. Final radiograph showing all the canals along its entire length. 

Note that the two palatal root canals have an independent path.
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root canals. Most of  the literature reviews describe 

maxillary second molars to have three roots with 

three or four root canals.4-9 The prevalence of  max-

illary second molars with two root canals is very 

rare.17,18,19 The literature is also scarce regarding the 

presence of  two separate palatal root canals, as re-

ported in this clinical case.

One of  the main tools used by most clinicians 

and specialists during endodontic treatment is con-

ventional or digital radiograph, which helps the pro-

fessional from diagnosis to short observation of  the 

clinical case. However, two-dimensional images and 

overlay of  anatomical structures are limitations of  

this method.7,18

Dental cone-beam computed tomography 

(CBCT) has been used as supplementary exami-

nation. It is extremely valuable to aid diagnosis of  

pathologies or diseases that are not always evident 

to traditional dental X-rays.12 CBCT provides tridi-

mensional visualization and an accurate photograph 

of  the inner morphology of  the entire tooth to be 

treated in several section planes.12,13,18-22 However, 

due to cost and radiation doses, this examination is 

not required in all endodontic treatment cases.

Another clinical tool commonly used by clinicians, 

especially endodontists, is the use of  the surgical op-

erating microscope which provides better luminosity 

and also better operative access to the inner mor-

phology of  the tooth, thus favoring a more accurate 

exploration of  the pulp chamber floor, facilitating the 

procedures to be performed. It also helps to identify 

pulp calcifications or atresia more accurately, detect 

the presence of  micro fractures, identify isthmus, 

achieve coronary access, prevent iatrogenesis and 

unnecessary dentin removal, so that the root canal 

can be properly operated and instrumented.23,24

In this case report, the use of  the surgical 

operating microscope was essential for identifica-

tion of  the second palatal canal, since this tooth 

is present in 0.4% to 1.4% of  second molars.15-19 

Ashraf  et al25 and Ramasamy26 reported cautious 

management of  a maxillary second molar with two 

palatal root canals for diagnosis and treatment. Patel 

and Patel27 reported two cases of  second maxillary 

molars with two palatal root canals. The authors em-

phasize that special attention should be given during 

endodontic treatment, with diagnosis reached with 

radiographic images of  excellent quality at different 

angles, exploring the pulp chamber floor.

While these variations present low incidence, it is 

important for clinicians to be aware of  this unusual 

morphology. This can give support to clinicians during 

diagnosis and treatment planning of  maxillary molars, 

so as to avoid incomplete preparation of  the root canal 

system and further reduce the chances of  failure.28,29

Conclusion

This case report shows an unusual case of  maxil-

lary second molar with two palatal root canals with 

independent paths. With the visual magnification of  

the optical microscope it was possible to assess and 

manage the root canal.
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