
Abstract

Case Report

Introduction

Apical periodontitis is avoided and, if it has already developed, 
its recovery is aided by endodontic therapy.[1,2] Failure to 
successfully navigate, clean, endodontic treatment failure 
occurs most often when the dentist fails to locate and obturate 
all prior root canals.[3] Understanding the intricate anatomy 
of the root canal system is crucial for effective endodontic 
treatment. There are one palatal root and two buccal roots in 
the set of permanent maxillary molars. A second mesiobuccal 
canal may be present.[4]

Both the mean number of canals per root and the total number 
of roots have been observed to vary widely across different 
sources. Normal maxillary first molars have three roots and 
four canals;[4] the mesiobuccal root has two canals because its 
buccolingual dimension is larger than the buccal and lingual 
roots and it shares their concavities, while the distobuccal 
and palatal roots each have one canal.[5] Two mesiobuccal 
canals have been found between a prevalence of 18% to a 
prevalence of 96.1%.[6] One,[7] four,[8] and five[9] roots, as well 
as atypical shape of root canal networks inside individual 
roots, are further variants for maxillary first molars. In the past, 
there have been reports of cases involving five[10] or six[11] root 
canals, as well as a C-shaped canal design. The calcification 
and morphological changes that occur with age make it more 
difficult to determine a maximum number of root canals, which 
explain why fewer canals are detected in maxillary molars in 
older people.[11] The second maxillary molars are reported to 
have two palatal roots.[12]

Two individuals each had a maxillary first molar with two 
palatal canals, as seen in this case report.

Case Report

Case 1
A 26-year-old woman went to the endodontic OPD because she 
had been experiencing pain in her right maxillary first molar 
for 2 days. The patient did not have an unusual clinical history. 
Clinical examination revealed severe mesial caries. There was 
sensitivity in the tooth when exposed to different temperatures, 
the electric mash test, and vertical pounding. Researchers 
discovered irreversible pulpitis and apical periodontitis in 
the tooth. The intraoral periapical radiograph taken before 
treatment showed severe caries that had reached the pulp in two 
palatal roots. Local anesthetic was administered using 1:80,000 
adrenaline bitartrate and 2% lignocaine hydrochloride. After 
the caries were taken out, normal saline was used to thoroughly 
rinse the pulp chamber. Two mesial (MB1, MB2), one 
distobuccal, and two palatal (P1, P2) waterways were identified 
by examination of the root canal access holes.

Successful endodontic therapy requires in-depth familiarity with the anatomy and internal morphology of a root canal system. Variation in 
the structure and form of the first permanent molar in the maxilla has led to a thorough examination of this tooth. Rarely have researchers 
found evidence of two canals in a two-rooted maxillary first molar in their studies of tooth and root canal anatomy. Here are two examples of 
maxillary first molars that needed to have both the buccal and palatal canals treated.
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The size of the buccal cavity was around average. No further 
openings were found despite extensive digging. After a 
K-Flexofile (Dentsply, Maillefer, Switzerland) examination 
of the root canals revealed that their functionality was still 
uncertain, an intraoral periapical radiograph taken from the 
mesial and distal angulations was taken, and NT Rainbow S 
turning records were used with a crown-down procedure of up 
to 30/4% for all canals except the MB2 canal, which was set at 
up to 25/4%. Root canals were instrumented while inundated 
with 2.5% NaOCl and a saline solution. After the root canals 
were dried, the expert cones were adjusted, gutta-percha sealer 
was packed into the trenches using the parallel compaction 
method, the entrance depression was filled with an extremely 
long-lasting rebuilding, and the tooth was assigned, a post-
obturation radiograph was taken.

Case 2
A 19-year-old woman visited the endodontic OPD because her 
first maxillary tooth on the right side was giving her discomfort. 
There was nothing relevant in her medical background. Deep 
occlusal caries, manifested by spontaneous discomfort and 
sensitivity on percussion, was seen on clinical examination 
of the right maxillary first molar. Apical periodontitis and 
irreversible pulpitis were shown to be the causes of the tooth’s 
demise. There were found to be two palatal roots on the pre-
operative intraoral periapical radiograph. To get the patient 
ready for endodontic treatment, a local anesthetic consisting 
of 2% lignocaine hydrochloride with 1:80,000 adrenaline 
bitartrate was administered. Six openings were discovered 
when the standard triangle access cavity was reshaped into 
a trapezoid. There were six total canals: Two mesial (MB1 
and MB2), P1 and P2 are palatal, whereas DB1 and DB2 
are distal. After the coronal pulp was removed, a periapical 
radiograph was taken intraorally to determine the exact length 
of each canal’s usable space. After using a #15 and #20 hand 
K-file (Dentsply Maillefer, Ballaigues, Switzerland) to guide 
us through the canals, we finished shaping the canals using 
a crown-down approach and an NT Rainbow S rotary file as 
the master apical file for the MB1, DB1, and palatal canals, 
and the MB2 and DB2 canals, to a maximum of 30/4% and 
25/4%, respectively. During root canal instrumentation, 
a solution of normal saline and 2.5% NaOCl was used to 
irrigate the canals. The root trenches were washed with regular 
saline, dried, and then the expert cones were switched out 
and the channels were obturated with gutta-percha using the 
parallel compaction method. The tooth was obturated once 
the permanent restoration was finished, and a radiograph was 
obtained at that point.

Discussion

There is more variation in the quantity and form of the roots of 
the maxillary second molars among ethnic groups[13] than there 
is in the first molars. The mesiobuccal root of the maxillary 
molar has been the primary focus of previous research of 
anatomical differences in this tooth. Two or more root canals 
have been documented in 40.3%–87.2% of maxillary first 

molars and 15.1%–57.94% of maxillary second molars.[14] 
However, palatal root anatomy, which is less variable, has been 
the subject of fewer studies. Excluding the third molars, Stone 
and Stroner analyzed 500 removed maxillary molars and found 
that 2% of them had extra root canals in the palatal root.[15]

When looking at maxillary first molars, Mohara et al. found 
that 64.22% of those teeth had additional root canals in the 
mesiobuccal and palatal roots, while only 3.35% of those teeth 
had mesiobuccal and 0.34% of those teeth had palatal roots.[16] 
Mandibular molars are known for their distinctive C-shaped 
root canal arrangement, an anatomical abnormality induced 
by the fusion of the roots. C-shaped root canals, which occur 
when roots fuse together, are unusual in the maxillary molars. It 
has been shown that the number of canals identified and filled 
during an endodontic procedure does not always match the true 
number of canals present in a tooth. Due to the complexity of 
the situation, finding all of the root canals might be challenging. 
Therefore, it is essential to learn about the factors that influence 
root canal detection and care. Radiographs, magnification, 
clinical assessments, dye injection, tooth sectioning, and 
scanning electron microscopy are just some of the many 
research techniques that have been utilized to report and debate 
the presence of additional root canals.[17]

In each of the reported instances here, pre-treatment 
radiographs hinted to the existence of a second palatal root. 
If two palatal roots might be present, the access cavity must 
be adjusted. Particularly if the entry of the palatal root canal 
is not at the geometric center of the tooth, but rather mesially 
or distally, a second root canal may be considered. The access 
cavity was widened distally using a circular bur since the initial 
palatal root canal’s opening was situated medially. It may be 
possible to locate the root canal opening by checking the color 
of the pulpal floor when the access cavity is being prepared. 
During the course of treatment, to gain a complete view of the 
root canal’s morphology, it is necessary to assess radiographs 
collected from a variety of horizontal angles. Pre-operative 
radiographs and supplementary radiographic images at 20° of 
mesial or distal angulation may be used to assess root canal 
form and structure.[18]

Before performing root canal therapy on maxillary molars 
with complex anatomy, clinicians can use cone beam 
computed tomography (CBCT) for treatment planning. Root 
canal treatment on teeth with complex anatomical features 
requires the use of the dental operating microscope, the 
second tool. A dental operating microscope allows dentists to 
more accurately examine problem areas and perform intricate 
procedures. The success rate of endodontic therapy may 
be improved if the practitioner is aware of the palatal root 
variations that occur and makes the necessary adjustments.

Conclusion

The shape of root canals and their variations must be 
understood well by clinicians. Before beginning root canal 
therapy, radiographs should be taken to assess the canals’ 
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placement and shape. The outcome of dental treatment depends 
on a thorough analysis of radiographs and the inner structure 
of teeth.

In certain instances, the geometry of the access cavity may need 
to be adjusted to accommodate a different orifice placement 
or to make the cavity more easily accessible.
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