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CASE REPORT

CORONO RADICULAR ANOMALY IN A MAXILLARY FIRST 

MOLAR – A RARE CASE REPORT
1 2 3 4Krishnamurthy Madhuram ,  Chakravarthi Dhanavel , Venugopal Naveen , Rajendran Anbu

ABSTRACT

Developmental dental anomalies refer to deviation from the normal size, shape, number or 
structure of external and internal anatomy of a tooth.  Their presence have functional and clinical 
significance. With no definite reason some dental anomalies may occur commonly in some specific 
teeth like microdontia in maxillary lateral incisors, dens invaginatus in maxillary lateral incisors, dens 
evaginatus in mandibular premolars etc.  The majority of the variations affect the crown of the tooth.  
Variation in the tooth morphology which involves both the crown and the root are rare.  Here we are 
reporting a rare case of corono radicular anomaly occurring unilaterally in a maxillary right first molar.
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INTRODUCTION
Human teeth may show variations and 

changes in morphological strucutures. Such 
anatomical variations may be  either in the form of 
anomalous cusps or increased number of roots or 
both. Here we are reporting a  case of corono 
radicular anomaly in a maxillary right first molar 
which was resembling a huge cusp of carabelli in 
the coronal aspect with two separate palatal roots 
which is a rare occurrence.  

Though cusp of carabelli is prevalent in 
Indian population, no case report of cusp of 
carabelli with two separate palatal roots has been 
reported. 

CASE REPORT:
A 27-year old female reported to the 

Department of Conservative Dentistry and 
Endodontics, Karpaga Vinayaga Institute of Dental 
science, Chennai, India with that the tooth was 

cavitated for 3 months for which she had not taken 
any treatment. 

On clinical examination, deep carious 
lesion was observed on disto-occlusal aspect of 
tooth #3 and was tender to percussion. The tooth 
was non-responsive to thermal and electrical pulp 
testing. Mobility or periapical swelling in relation to 
tooth was not observed. Clinically, it was also 
observed that the tooth was larger in size both 
mesiodistally and labiolingually. It had a well-
developed cusp of carabelli, which is equivalent in 
size to the other primary cusps. (Fig. 1).  The 
contra-lateral tooth revealed normal occlusal 
morphology.
 

The medical history was noncontributory 
and the patient was healthy, with no record of 
systemic disease or abnormal blood picture.
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Figure 1. Carabellis cusp in tooth # 3.

Intra oral periapical radiograph revealed 
widening of the periodontal ligament space at the 
periapical region.  It also disclosed an unusual 
anatomical configuration of the palatal root, 
suggesting that four roots might be present. A 
repeat radiograph taken at a more mesial 
angulation showed the presence of two palatal 
roots. After thorough clinical and radiographic 
examination, a diagnosis of non-vital pulp with 
symptomatic apical periodontitis was made and a 
non-surgical endodontic treatment was planned.

CLINICAL PROCEDURE
At the first appointment the tooth was 

anaesthetized with 2% lignocaine with 1:1,00,000 
epinephrine (LOX2%, Mumbai, India) and isolated 
with rubber dam (Hygienic Fiesta Dam clamp kit, 
Coltene /Whaledent) and conventional endodontic 
access cavity was prepared. The pulp chamber 
floor was examined and the three principal root 
canal systems were identified: mesiobuccal MB), 
disto buccal (DB) and palatal.  K- type files 
(Maillefer, Dentsply, Ballaigues, Switzerland) were 
used for gross removal of pulp tissue in the 3 main 
canals.  The pulp chamber floor was then explored 
to find the fourth canal with a DG 16 endodontic 
explorer and scraping calcifications with a spoon 
excavator. A small hemorrhagic point was noted 
approximately 3 mm from the orifice of the main 
palatal canal. The conventional triangular access 
was modified to a trapezoidal shape to improve 
access to the second palatal canal using the 
dentinal map as a guideline.  On examination of 
the pulpal floor, the orifices of both the palatal 
canals were placed distant apart on the mesial and 

distal corners of the tooth and accordingly named 
as mesiopalatal (MP) and distopalatal (DP) canals 
(Fig. 2). Once all the four canals were identified, 
the working length was determined using an apex 

® ®locator (Ipex , NSK , Japan) and confirmed with a 
radiograph (Fig.3). The canals were debrided and 

® ®shaped with rotary NiTi files (Protaper , Dentsply , 
Maillefer, Ballaigues, Switzerland) to size F2. The 
root canals were irrigated with 5.25% NaOCl and a 
master cone radiograph was taken with F2 gutta 

®
percha point (Dentsply  Mallifer) (Fig.4).  The 
canals were dried with paper points and then were 

®
obturated using AH plus sealer (Dentsply , DeTrey, 
GmbH, Germany) and laterally condensed gutta 
percha.  A temporary restoration was placed and 
post-treatment radiograph was taken. The 
immediate post-treatment radiograph shows the 
unique palatal morphology (Fig.5).

Figure 2. Access cavity prepared and two palatal 
orifices present.

Figure 3. Working length radiograph.
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Figure 4. Master cone radiograph.

Figure 5. post operative radiograph.

DISCUSSION:
Carabelli's cusp is one of the characteristic 

morphological anomaly located on the mesial 
palatal surface of the maxillary  first molar. The 

1
cusp was first described in 1842 by Carabelli .  It is 
a non metric dental trait and ranges from absence 
through a series of expressions ranging from a 
small vertical ridge to a large tubercle.  Dahlberg's 
classification is the most commonly applied 
method for determining the degree and expression 

2
of Carabelli's cusps . There are seven types of 
cusps in this classification.

0-  No vertical ridges, pits, or other manifestations 
on the mesio lingual cusp

1-   Small vertical ridge and groove
2-  Small pit with minor grooves diverging from a 

depression
3-  Double vertical ridges or slight  and incomplete 

cusp outline  
4-  Yform: moderate grooves curving in opposite 

directions
5-   Small tubercle
6-   Broad cusp outline  or moderate tubercle 

7-  Large tubercle with free apex in contact with 
lingual groove (height often approximates that 
of major cusps)

This reported case can be considered as 
Dahlberg classification type 7 . (Large tubercle with 
free apex in contact with lingual groove with the 
height often approximating that of major cusps).

Krause classsified carabelli traits as follows 
– pronounced tubercle, slight tubercle, groove, pit 

3
and absence .  In this reported case its a 
pronounced tubercle.The incidence of carabelli's 
trait in Hindu children from the state of Gujarat in 
India -  bilaterally  60.8% and unilaterally it is 7.7% 
4. The presence of pronounced tubercle in Indian 

4   
population was reported as 6.5%. In 2001, 
Kannappan and Swaminathan showed that 
52.77% of Indian population displayed a 

5
Carabelli's tubercle. 

Permanent maxillary first molars are 
characterised by presence of three roots (one 
mesiobuccal, one distobuccal and one palatal 
root), containing single canal in each one of the 
root. According to Tomazinho FSF et al. presence 
of extra roots and canals in maxillary first molar in 
the mesiobuccal (MB2), distobuccal (DB2) and 

6
palatal was 95.6%, 3.75% and 0.6% respectively . 
Libfield and Rostein (2007) reported 0.4% 
incidence of maxillary molars with four roots 
7.Stone and Stoner studied the variations of palatal 
root of maxillary molars and classified them as 
Type1: Single root with 2 separate orifices, 2 
separate canals and 2 separate foramina; Type II:  
2 separate roots each with 1 orifice, 1 canal and 1 
foramen; Type III:  A single root with 1 orifice, a 

8bifurcated canal and 2 separate foramina . 
Applying the above criteria, the present case was 
classified as Type II. Juraj Kallay in 1966 had 
studied the relationship of pulp canals to extra 
cusps on the crowns and morphologically 
classified these superstructures broadly into two 
types

I. Structures of enamel and dentin which may 
or may not have a pulp chamber.
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II. St ruc tu res  composed o f  enamel  
9overgrowth or prominence.

Kallay has further classified the first 
category into three morphological forms namely 
Formatio supradentalis – Extra cusp on a tooth 
which includes not only the tuberculum but also a 
supernumerary root connected with that 
cusp .Tube rcu lum pu lpa le  –  Fo rma t i o  
supradentalis without a root Formatio paradentalis 
– Denticle occurring adjacent to but not connected 

9 
with the tooth. According to this classification the 
present case can be classified as Formatio 
Supradentalis of maxillary first molar due to the 
presence of Carabelli's cusp in level with the other 
major cusps and presence of an extra palatal root 
with unilateral occurrence.  Kallay et al has also 
stated that the Carabelli's trait with a root is a 
Formatio Supradentalis and not a true Carabelli's 
cusp (without the pulp).  If the cusp of carabelli lies 
lower than the four other cusps, a protuberantio 
apulpalis (consists of enamel and dentin in the 
form of a cusp which is bilateral) may be involved 
whereas if the Carabelli's cusp is on the level of the 
remaining cusps, a formatio supradentalis may be 

9
involved.

Presence of anomalies in root and root 
canal system has immense clinical significance. It 
should be considered during the root canal therapy 
and extraction. Objective of root canal therapy is to 
achieve complete disinfection of canals and filling 

8 
of canals in all three dimensions. Failure to identify 
and treat the presence of such anatomical and 
morphological variations may result in failure of 
treatment. Therefore thorough clinical and 
radiographic examination is mandatory, if any 
morphological alteration is suspected, repeat 
radiograph in different angulations or CBCT and 
even literature referral should be done with no 

7
hesitation . In our case, diagnostic intra oral 
radiograph created the suspicion of an additional 
palatal root. A repeat radiograph taken with 
increased horizontal angulation revealed two 
palatal roots. This article suggests that all dental 
clinicians may search for extra palatal root if the  
presence of  carabelli's cusp is in level with the 
other major cusps.

CONCLUSION
Dental anomalies are so frequently 

reported that dental professionals should have 
thorough knowledge of their incidence, clinical and 
radiographic presentation and the management. 
The purpose of this article is to throw light on one 
such rare dental anomaly occurring in an 
uncommon tooth, which may create awareness 
among the dental professionals and helps in the 
success of the treatment.
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