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MANAGEMENT OF ENDODONTICALLY CHALLENGED UPPER MOLARS.
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INTRODUCTION 
Due to their complex root canal anatomy, endodontic manage-
ment of maxillary molars exhibits a persistent challenge.1 A ma-
jor cause of root canal failure is the inability to locate, debride, 
or properly fill all root canal system canals.2 A thorough under-
standing of the root canal system, and its frequent variations 
along with diagnosis and treatment planning, is an absolute re-
quirement for successful endodontic treatment.3The anatomical 
characteristics of permanent maxillary molars are complex and 
are generally described as teeth with three roots: Two buccal root 
canals and one palatal root canal.4 In recent years, two palatal 
and two mesiobuccal root canals have been reported separate-
ly.5The incidence of a second mesiobuccal root canal (MB2) is 
58.4% in Asians.6 The incidence of a second distobuccal canal 
is between 1.6% and 9.5%.7 The anatomy and morphology of 
roots in the permanent maxillary first molar and root canals 
vary greatly. Except for three roots, other variations include 
two,8 four, five,9 six,10 seven,11 and eight12 root canals as well 
as O-shaped canals13 within individual roots.
To characterize the type of root fusion of the maxillary molars, 
the classification of Zhang et al.14 was used.

•	 Type 1: Mesiobuccal (MB) root fused with distobuccal (DB) 
root.

•	 Type 2: MB root fused with palatal (P) root.
•	 Type 3: DB root fused with P root.
•	 Type 4: MB root fused with DB root and P root or P root 

with MB and DB roots (proximal groove).
•	 Type 5: P root fused with MB and DB roots (vestibular 

groove).
•	 Type 6: P, MB, and DB roots fused as a cone-shaped root 

Case report

A 35-year-old female patient with no medical history reported 
to the Department of Conservative Dentistry and Endodontics 
of the Desh Bhagat Dental College & Hospital, Mandi Gobind-
garh with pain in the upper right back tooth region for one week. 
Patients’s History was taken and Clinical examination was per-
formed.He had a spontaneous and intermittent toothache that 
had worsened, particularly at night and relieved by analgesics.
The diagnosis based on clinical examination, X-ray imaging.On 
examining the tooth was tender to percussion.Cold test revealed 
no response and delayed response with electric pulp  test.The  
tooth  was  diagnosed  with  irreversible  pulpitis.The tooth was 
not mobile, and periodontal tooth probing was within physio-
logical limits.On examination of the intra-oral periapical radio-
graph morphological variation of the root canal anatomy was not 
evident; however it revealed the presence of a fused root (figure 
1).

                        (a)                                                   (b)
Fig No. 1: (a) pre-operative picture (b) pre operative radio-
graph
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Under rubber dam isolation, access cavity was prepared with 
endo access bur after administering local anesthesia (Fig.2).
Working length was determined with  the  help of  ISO 10 K-file.
DG 16 endodontic  explorers revealed MB2  as  a  small  hae-
morrhagic  pin  point  palatal  to  the  main MB orifice and ac-
cessory palatal canal distal to the main palatal canal. The access 
cavity preparation revealed the orifices of three canals: one me-
siobuccal, one distobuccal and one palatal. Working length was 
determined using apex locator and confirmed with radiograph 
(Fig.3). Cleaning and shaping were performed using k files till 30 
no. file and for mesiobuccal and distobuccal canals and whereas 
palatal canals are enlarged till 40.no files along with 17% EDTA 
gel. Irrigation was done using 3% sodium hypochlorite solution 
throughout the procedure.

Fig No.2:  Photograph showing the access cavity preparation            
 

Fig No.3:  Radiograph with working length.

Master cones were selected corresponding to the size and taper 
of the last file used to the working length, which was confirmed 
radiographically. The canals were dried with absorbent paper 
points, and obturation was performed using gutta-percha (Fig.5).

Fig No.4:  Radiograph with master cone                       
 

Fig No.5: Radiograph after obturation

Discussion
 Maxillary molars have three roots (96.2%) two buccal and one 
palatal.15 The possible variations in the external root morphol-
ogy in these teeth are extra root, fused roots or a single conical 
root. A tooth with a single conical root usually has a single large 
canal 16; however, teeth with fused roots will definitely have 
more than one canal. Due to the extensive use of magnification 
and illumination aids, the incidence of extra roots and/or canals 
in the maxillary molars and their management has been exten-
sively discussed in the literature.17,18   
 So far the number of canals in maxillary second molar have been 
reported to vary from 1-6.19 Moreover occurrence of fused roots 
is more prevalent in maxillary second molars (42%).20Accord-
ing to Percora and his researchers, among a total of 744 maxillary 
first, second and third molars observed, complete separation of 
all three roots was 86.4%, 75.9%, 18.8 % respectively. Whereas 
fusion of all three roots and fusion of only the buccal roots was 
0.07%, 1.8%, 17.4% and 7.9%, 20.4%, 28.9% respectively.21
 Understanding the anatomical variations of the root canal system 
is essential to the success of endodontic treatment.22 The main 
goal of this treatment is to prevent apical pathosis and promote 
healing. One reason for failure is the inability to clean, negoti-
ate, or obturate all existing root canals. Root canals may not be 
cleaned because the dentist fails to detect their presence.23 The 
canals of fused roots are more complex than those of separate 
roots, which may increase the failure rate of root canal treatment.
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 Fusion has been defined as the deposition of cementum on the 
radicular surface from the CEJ to the apex.24 The term “fused 
root” is also defined as two or more roots that are united through 
deposits formed in the course of an individual's life or as the re-
sult of an alteration in the development of the Hertwig epithelial 
root sheath in the furcation area.14 It is considered that fusion 
of the teeth can occur anywhere and that the location of fusion 
can be in any of the cervical, middle, or apical thirds or in some 
combination thereof.25 The major difference in the prevalence 
of molars with fused roots between upper and lower teeth is due 
to the fact that upper teeth have more roots, yielding a greater 
possibility of different combinations compared to the lower mo-
lars.26
  Careful location and negotiation of the canals should be carried 
out for successful management. This case highlights the ultimate 
importance of mastering the root canal anatomy of the maxillary 
molars in nonsurgical endodontic therapy.
         
Conclusion
This case report discusses the endodontic management of an un-
usual case of a maxillary second molar with fused mesio-buccal 
and distobuccal canals. The type of root fusion obserserved here 
is the mesio-buccal and disto buccal canals. Failure to locate and 
treat additional canals  can  adversely  affect  the  outcome  of  
endodontic  therapy. Detection of all the root canals and their 
disinfection is important for proper healing and long-term sur-
vival of the tooth.
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