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Case Report

Aberrant Canal Configuration of  
The Maxillary First Molar: A Case Report
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ABSTRACT
A clear understanding of the root morphology and canal anatomy 
is an essential prerequisite to achieve  clean, disinfected and 
3-dimensionally obturated root canal systems. Undetected 
extra roots or root canals can directly affect the outcome of   

endodontic therapy. The purpose of this article  was to present a 
clinical case of a maxillary first molar with two palatal canals in a 
single palatal root. This report serves  in reminding clinicians that 
such anatomical variations should be taken into account during 
the endodontic treatment of the maxillary molars.
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Introduction
Knowledge of both the normal and abnormal anatomies of the 
root canal system dictates the parameters for the execution of 
root canal therapy and this can directly affect the outcome of the 
endodontic therapy [1]. Many unusual canal configurations and 
anomalies in the maxillary first molars have been documented in 
case reports and several studies [2, 3]. The endodontic literature 
has demonstrated the maxillary first molar to be having 3 roots 
(the mesiobuccal, distobuccal and the palatal root) which form the 
“tripod” or “molar triangle”, with 3 or 4 root canals and the fourth 
canal commonly being MB2 [1,4-6]. Hence, the clinician needs to 
be familiar with both the eccentricities and the abnormalities in the 
root canal system [1].

In addition to these studies, the literature cites the variation in the 
palatal root of the maxillary molars as a single root with 2 separate 
orifices, 2 separate canals, and 2 separate foramina; 2 separate 
roots, each with 1 orifice, 1 canal, and 1 foramen; and a single root 
with 1 orifice, a bifurcated canal, and 2 separate foramen, with a 
trifurcation at the apical third in the palatal canal [7-10]. This case 
report describes the endodontic therapy of a permanent, maxillary, 
first molar with 2 canals in a single palatal root.

CASE REPORT
A 23-year-old male presented with pain in the right, maxillary, first 
molar of 2 months duration. The clinical examination revealed 
a deep carious lesion in the same tooth. The preoperative 
radiographical evaluation of the involved tooth indicated 
caries, which approximated the pulp with the normal root canal 
anatomy and the widening of the periodontal ligament space. 
The clinical and radiographic findings led to a diagnosis of 
apical periodontitis, for which non-surgical endodontic therapy 
was attempted. The patient’s medical history was found to be 
non-contributory. The tooth was anaesthetized by using 2% 
lidocaine with 1:80,000 adrenaline (Lignox, Indoco Remedies 
Ltd, Mumbai, India). After isolation by using a rubber dam, 
an access cavity was established with a straight line access 
by using an access cavity bur (Dentsply Maillerfer, Ballaigues, 
Switzerland). 

The clinical evaluation of the internal anatomy of the pulp chamber 
revealed 3 principal root canal orifices (the Mesio-Buccal the 
Disto-Buccal and the Palatal). The pulp chamber was frequently 
flushed with 5% sodium hypochlorite to remove the tissue debris. 
On probing with a HU-FRIEDY (Chicago,IL) DG-16 endodontic 
explorer, a stick was noted at the same orifice level, approximately 
2 mm distally from the orifice of the main palatal canal. The access 
cavity was further modified. Inspection of the pulp chamber 
by using magnifying loupes (Seiler loupes, 2.5X magnification) 
revealed four distinct orifices, two buccal and two palatal [Table/
Fig 2]. The additional canal patency was checked by using a # 
10 K- file (Mani ILC, Tochigi, Japan) . A working length radiograph 
confirmed the presence of two canals (Vertucci’s type II) in the 
palatal root [Table/Fig 3]. All the canals were instrumented by the 
crown down technique by using protaper nickel- titanium rotary 
instruments (Maillefer Dentsply, Baillaigues, Switzerland) with 5% 
sodium hypochlorite solution and EDTA (Glyde, Maillefer, Dentsply). 
All the instrumented canals were medicated with Ca(OH)2 and the 
tooth was temporized with IRM cement. After one week, the canals 
were obturated with an AH plus resin sealer (Dentsply, DeTrey 
Konstanz, Germany) and they were cold laterally condensed with 
gutta-percha (Mailllefer, Dentsply, Tulsa, OK) and sealed with IRM 
cement. The post obturation radiograph revealed a Vertucci’s type 
II root canal morphology in the palatal root [Table/Fig 4]. 

DISCUSSION
This case report emphasizes the importance of investigating the 
possibility of additional canals. Hess reported (1921) wide variations 
and the complexity of the root canal system, thus establishing that 
a root with a tapering canal and a single foramen was the exception 
rather than the rule1. Based on the literature and this clinical case, 
it is evident that the knowledge about the anatomical variations of 
the maxillary molars is extremely important for the execution of a 
successful endodontic therapy. The incidence of an extra canal in the 
palatal root is not high, and it is reported to be 1-5% [7, 9, 11, 12].

The recommended clinical approach in the maxillary molars [15]—

•	 Radiographs are the “eyes” of the clinician and they are 
indispensable in most aspects of the endodontic practice [1]. 
Two diagnostic radiographs with parallel and mesial or distal 



 Mohanavelu Deepalakshmi et al.,Canal Configuration of The Maxillary First Molar                                                                                     	 www.jcdr.net

Journal of Clinical and Diagnostic Research. 2011 November (Suppl-2), Vol-5(7): 1483-148514841484

•	 The high-power loupes and/or the operating microscope 
should be used with appropriate illumination in all the phases.

In the present case, the palatal root had two separate orifices with 
a single exit (Vertucci’s type II), where 2 palatal canal orifices were 
found to be well-developed and large. The access outline was 
wider on the palatal aspect as compared to the usual width. The 
traditional triangular access opening - the MB, DB, and the palatal 
root which represented the apex of each point of the triangle - was 
often too constricted to allow a straight-line access in the maxillary 
molars [13]. Thomas and others [14] also warranted the use of a 
trapezoidal access cavity in the maxillary molars, right from their 
earlier studies. The treatment sequence and the prognosis for the 
molars with 2 palatal canals should be considered to be the same 
as those for any maxillary molar.

All the categories of teeth may have extra roots and/or canals, but 
the likelihood of finding aberrant canal configurations is higher in the 
molars [1,5]. Such variations also result from the ethnic background, 
age, gender, the source of the teeth, the study design, etc [1]. It 
has been postulated that the secondary dentin apposition during 
tooth maturation would form dentinal vertical partitions inside the 
root canal cavity, thus creating root canals [16].

The risk of missing the anatomy during root canal treatments 
is high due to the complexity of the root canal system [3]. The 
possibility of missing two canals in the palatal root further increases 
the possibility of errors during the treatment of the maxillary molars 
[15]. Hence, the clinician should always make every effort to find 
and treat various possible canal morphologies and not to precisely 
determine the actual number of root canals which are present.

CONCLUSION
The aetiology of endodontic failure is multifaceted, but the 
significant percentages are related to the inability in finding and 
properly treating the root canals. Therefore, the clinicians ought to 

[Table/Fig-4]: Post obturation radiograp

[Table/Fig-3]: Working length

[Table/Fig-2]: Clinical view

[Table/Fig-1]: Pre-op radiograph

horizontal angles are always necessary to assess the anatomy 
and the number of roots of the maxillary molars. 

•	 Since the shape of the pulp cavity is variable, making every 
treatment unique, adequate access should be ensured to 
improve the likelihood that additional canals will be located. 
An access cavity should be designed to provide direct access 
to the apical third of the root canal system, not merely to 
locate the canal orifice. It is also important for the access 
cavity to have smooth, externally diverging walls to improve 
the visibility and to prevent the debris from migrating into the 
canal system [13].

•	 The pulp chamber roof should be carefully removed and the 
chamber should be abundantly flushed with sodium hypochlorite.

•	 Following the dark developmental line on the pulp chamber 
floor with a DG16 endodontic probe, the orifices of the three 
main canals (MB1, DB, and palatal)should be located. The main 
canals should be negotiated and a working length radiograph 
should be taken on a distal projection, with the insertion of the 
#10 or #15 k-files. If the instrument appears to be off center in 
the root, a second canal should be suspected. 

•	 The orifice of the MB2 canal should be localized with a DG16 
probe and it should be negotiated by using an adequate file.

•	 A careful observation of the pulp chamber floor will offer clues 
to search for additional canal orifices. The effervescence of 
sodium hypochlorite on the pulp at the orifices of these extra 
canals may help in localizing them.

•	 Other aids such as troughing of the grooves with ultrasonic 
tips, staining the chamber floor with 1% methylene blue 
dye, visualizing the canal bleeding points, fiber-optic 
transillumination, the White line test, the Redline test, the Fast 
break guide line, Spiral Computed Tomography, etc, can be 
used to locate the extra canals.
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be aware of the complex root canal structures, the cross sectional 
dimensions and the iatrogenic alterations of the canal anatomy, 
together with the diagnosis and treatment planning, as the basic 
requirements for achieving a successful treatment outcome. 

REFERENCES
  [1]	 Burns RC, Herbranson EJ. Tooth morphology and access cavity 

preparation. In: Cohen S, Burns RC, editors. Pathways of the pulp.8th 
ed. St. Louis, MO: Elsevier Mosby. 2002; 173-29.

  [2]	 Malagnino V, Gallottini L, Passariello P. Some unusual clinical cases on 
the root anatomy of the permanent maxillary molars. J Endod. 1997; 
23(2):127–28.

  [3]	 Stone LH, Stroner WF. Maxillary molars demonstrating more than one 
palatal root canal. Oral Surg Oral Med Oral Pathol. 1981; 51(6):49–
52.

  [4]	 Fogel HM, Peikoff MD, Christie WH. Canal configuration in the 
mesiobuccal root of the maxillary first molar: a clinical study. J Endod. 
1994;20(3):135–7. 

  [5]	 Pomeranz HH, Fishelberg G. The secondary mesiobuccal canal of the 
maxillary molars. J. Am. Dent. Assoc.1974;88 :119-24. 

  [6]	 Seidberg BH, Altman M, Guttuso J and Suson M. The frequency of 
two mesiobuccal root canals in the maxillary permanent first molar. J 
Am Dent. Assoc. 1973;87; 852- 56. 

  [7]	 Christie WH, Peikoff MD, Fogel HM. Maxillary molars with two palatal 
roots: a retrospective clinical study. J Endod. 1991;17:80–4.

  [8]	 Wong M. Maxillary first molar with three palatal canals. J Endod 1991; 
17:298 –99.

  [9]	 Maggiore F, Jou YT, Kim S. A six-canal maxillary first molar case report. 
Int Endod J.2002; 3: 486 –91. 

[10]	 Stone LH, Stroner WF. Maxillary molars demonstrating more than one 
palatal root canal. Oral Surg Oral Med Oral Pathol 1981;51:649-52.

[11]	 Baratto-Filho F, Fariniuk LF, FerreiraEI, Pécora JD, Cruz- Filho AM, 
Sousa-Neto MD Clinical and macroscopic study of maxillary molars 
with two palatal roots. Int Endod J.2002; 35: 796–01.

[12]	 Barbizam JVB, Ribeiro RG, Tanomaru F M. Unusual anatomy of the 
permanent maxillary molars. J Endod. 2004;30:668–02.

[13]	 Stephen J. Unusual maxillary first molars with two palatal canals within 
a single root. J Can Dent Assoc.2001; 67:211-13.

[14]	 Thomas RP, Moule AJ, Bryant R. Root canal morphology of the 
maxillary permanent first molar teeth at various ages. Int  J Endod. 
1993; 26(5): 257-67.

[15]	 Cantatore G, Berutti E, Castellucci A. Missed anatomy: frequency and 
clinical impact . Endodontic Topics.2009; 15: 3–31.

[16]	 Martinez-Berna A, Badanelli P Mandibular first molar with six root 
canals. J Endod. 1981; 8:348-52.

AUTHOR(S):
1.	 Dr. Mohanavelu Deepalakshmi
2.	 Dr. Meenakshi Sundaram Rajasekaran
3.	 Dr. Anil Kumar
4.	 Dr Rajamani Indira
5.	 Dr. S. Ramachandran

PARTICULARS OF CONTRIBUTORS:
1.	 Corresponding Author
2.	 Reader
	 Department of Conservative Dentistry & Endodontics
	 Ragas Dental College & Hospital 
3.	 Professor
	 Department of Conservative Dentistry & Endodontics
	 Ragas Dental College & Hospital
4.	 Professor and Head
	 Department of Conservative Dentistry & Endodontics
	 Ragas Dental College & Hospital
5.	 Professor and Principal,
	 Ragas Dental College & Hospital

NAME, ADDRESS, TELEPHONE, E-MAIL ID OF THE 
CORRESPONDING AUTHOR:
Dr Mohanavelu Deepalakshmi
Senior Lecturer
Department of Conservative Dentistry & Endodontics
Chettinad Dental College & Research Institute,	
Rajiv Gandhi Salai (OMR), Kelambakkam-603103
Mobile : 0091-9840195698
E Mail : drdeepalakshmi@yahoo.co.in 

DECLARATION ON COMPETING INTERESTS:  
No conflicting Interests.

Date of Submission: May 09, 2011  
Date of per review: May 13, 2011 

Date of acceptance: Jun 23, 2011
Date of Publishing: Nov 30, 2011


