Spiral CT aided endodontic management of maxillary molar with four roots and four

canal: a case report
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Introduction:

Successful endodontic treatment is mainly dependent on cleaning, disinfection and 3D
obturation of the root canal system. To achieve this, proper access opening and locating the
canals, adequate biomechanical preparation, disinfection of the canals and sealing all the
canals apically and laterally are important steps to be followed to prevent recontamination
of the root canal system® 2. Aberrations in root canal configuration mainly in multirooted
teeth can pose a challenge to the endodontist during root canal treatment. Failure to locate
extra canal or root will lead to insufficient cleaning of the root canal system ultimately
leading to failure of endodontic therapy®. Number of studies is present reporting the canal
configuration and variation in root canal anatomy of maxillary molar® > ©. Considering the
second molar, apart from the usual three canal anatomy many studies have reported

occurrence of extra root making it an unusual four root scenario’ % 9.

This paper describes a case of maxillary second molar with unusual root canal anatomy

having two buccal and two independent palatal roots.



Case report:

A 32 year male with non-contributory medical history reported to the department of
conservative dentistry and endodontics with chief complain of pain and sensitivity in the
maxillary left back tooth since 3-4 months. On examination maxillary left second molar (27)
had deep carious lesion on the mesial surface of the tooth. IOPA examination revealed

carious exposure of the tooth 27 [figure 1 a]. Root canal treatment of tooth 27 was planned.

After administration of local anaesthesia the tooth was isolated with the rubber dam.
Access cavity preparation was done [figure 1 c]. The floor of the pulp chamber revealed
peculiar X type of dentinal map leading to the location of extra palatal root below the mesio

palatal cusp. IOPA examination with k files confirmed presence of extra palatal root.

Further dentascan of tooth was done to confirm the root canal anatomy and presence of

extra root [figure 1 b].

Working length after negotiating the canal was determined with canalpro apex locator
(coltene) and confirmed IOPA with k files [figure 1 d]. The tooth was prepared with hyflex
cm files. 2.5% sodium hypochlorite and 17% EDTA was used as irrigating solution for
disinfection of the canals. Following proper cleaning and shaping of the root canal calcium
hydroxide was placed as an intra canal medicament and the cavity was sealed with

temporary cement ( cavit 3M ESPE).

After one week follow up visit patient was asymptomatic. Temporary cement was removed.
Calcium hydroxide was irrigated out of the canal and final irrigation was done with 2%
chlorhexidine. Appropriate gutta percha master cones were selected and master cone IOPA

was done [figure 1 e]. Obturation of the root canal was done with cold lateral compaction



technique with GP cones and resin sealer (technodent) [figure 1 f]. Final Restoration of the

tooth was done with composite resin.

Discussion:

Common presentation of root canal system in maxillary second molar is 3 roots with 3
canals'®. Presence of one root and one canal and two roots and two canal in maxillary
second molar has been reported from 3.1% to 0-12% respectively'*'2, The prevalence of
four rooted maxillary second molar is rare and reported to be 0.4%*3. Al Shalabi et al. and
Caliskan et al. in their ex vivo study reported 1.2% and 3.23% two palatal roots in maxillary

second molar, respectively41>,

Christie and others had classified 4-rooted maxillary molar in 3 types on root separation
level and divergence!®. Type | maxillary molars have two widely divergent, long, and
tortuous palatal roots. The buccal roots are often “cowhorn-” shaped and less divergent.
Type Il maxillary molar has four separate roots, but the roots are often shorter, run parallel,
and have buccal and palatal root morphology with blunt root apices. Type Il maxillary molar
is also constricted in root morphology with the mesiobuccal, mesiopalatal, and distopalatal
canal encaged in the web of root dentin. The distobuccal root in these cases appears to
stand alone and may even diverge to the distobuccal. Based on this classification, the
maxillary right second molar presented here could be considered a type | molar (well

separated roots).

Most of the cases of extra root canals are left untreated leading to failure of endodontic

treatment. Careful examination of Intro-oral radiograph with different angulations could



help diagnose extra root. Knowledge of morphologic aberration of the root canal, and root

outline could reduce the failure rate of root canal therapy due to missed canals.

Properly designed and prepared access cavities is the initial step in locating canal orifices
which will eliminate many potential problems during canal preparation and obturation. In
case of the present paper, a large access was required on palatal side to locate the 2 palatal
roots. Teeth with 2 palatal roots often have a wider mesiodistal dimension of the palatal
cusps'’. The observation of a palatogingival groove on palatal surface of crown and root
indicates the chances of two palatal canals!®. The access outline will be square rather than
triangular in such cases. Clinical photograph of floor shows two well-separated palatal
orifices. Vertucci studied the proximity of canal orifices and their separation at apical area. If
the separation of orifices is greater than 3 mm, canals remain separated through the entire

length and usually joined when distance is less than 3 mm?8.

Contemporary CBCT scans, Spiral CT as a diagnostic and treatment planning tool has
extensive applications in endodontic. They have the provision of three dimensional image
reconstructions, image alteration and analysis of the altered image. Use of CBCT scans is
more inclined in situations of diagnostic dilemmas like developmental anomalies and root
canal aberrations®®. In the presented case reports Spiral CT was done to detect and confirm

presence of extra palatal root.

Conclusion:

Reading of the dentinal map in the presented case was important in guiding and locating the
extra mesio-palatal root. Although Encounter of such cases is infrequent, dentists should be

aware of such anatomic variation for successful endodontic treatment. Use of microscope,



loupes and proper reading of IOPA plays keys role in determining such aberration and
minimizing operator error. Failure to locate such canals or roots can lead to failure of

endodontic treatment.



References:

1. Ray HA, Trope M. Periapical status of endodontically treated teeth in relation to the
technical quality of the root filling and the coronal restoration. Int Endod J 1995;28:12-
18.

2. Thoden Van Velzen SK, Duivenvoorden HJ, Schuurs AHB. Probabilities of success and
failure in endodontic treatment: a Bayesian approach. Oral Surg Oral Med Oral Pathol
1981; 52:85-90.

3. Siqueira JF Jr, Rocas IN. Clinical implications and microbiology of bacterial persistence
after treatment procedures. J Endod 2008; 34:1291-301.e3.

4. Fogel HM, Peikoff MD, Christie WH. Canal configuration in the mesiobuccal root of the
maxillary first molar: a clinical study. J Endod 1994; 20:135-137.

5. de Carvalho MC, Zuolo ML. Orifice locating with a microscope. J Endod 2000; 26:532-
534.

6. Gorduysus MO, Gorduysus M, Friedman S. Operating microscope improves negotiation
of second mesiobuccal canals in maxillary molars. J Endod 2001;27:683-686.

7. Baratto-Filho F, Fariniuk LF, Ferreira EL, Pecora JD, CruzFilho AM, Sousa-Neto MD.
Clinical and macroscopic study of maxillary molars with two palatal roots. Int Endod J
2002;35(9):796-801.

8. lafarzadeh H, Javidi M, Zarei M. Endodontic retreatment of a maxillary second molar
with three separate buccal roots. Aust Endod J 2006;32(3):129-32.

9. Shin SJ, Park JW, Lee JK, Hwang SW. Unusual root canal anatomy in maxillary second
molars: two case reports. Oral Surg Oral Med Oral Pathol Oral Radiol Endod

2007;104(6):e61-65.



10

11.

12.

13.

14.

15.

16.

17.

18.

.J. I. Ingle, L. K. Backland, D. D. Peters, S. Buchanan, and T. P. Mullaney, “Preparation of
coronal and radicular spaces,” in Endodontics, J. I. Ingle and L. K. Backland, Eds., pp.
877-991, Williams & Wilkins, 6th edition, 2008.

N. Eskoz and F. S. Weine, “Canal configuration of the mesiobuccal root of the maxillary
second molar,” Journal of Endodontics, vol. 21, no. 1, pp. 38-42, 1995

M. D. Peikoff, W. H. Christie, and H. M. Fogel, “The maxillary second molar: variations in
the number of roots and canals,” International Endodontic Journal, vol. 29, no. 6, pp.
365-369, 1996.

H. Libfeld and I. Rotstein, “Incidence of four-rooted maxillary second molars: literature
review and radiographic survey of 1,200 teeth,” Journal of Endodontics, vol. 15, no. 3,
pp. 129—- 131, 1989.

R. M. Al Shalabi, O. E. Omer, J. Glennon, M. Jennings, and N. M. Claffey, “Root canal
anatomy of maxillary first and second permanent molars,” International Endodontic
Journal, vol. 33, no. 5, pp. 405-414, 2000.

M. K. C, alis ,kan, Y. Pehlivan, F. Sepetc ,ioglu, M. T “urk “un,and " S. S ,. Tuncer, “Root
canal morphology of human permanent teeth in a Turkish population,” Journal of
Endodontics, vol. 21, no. 4, pp. 200—-204, 1995.

W. H. Christie, M. D. Peikoff, and H. M. Fogel, “Maxillary molars with two palatal roots:
a retrospective clinical study,” Journal of Endodontics, vol. 17, no. 2, pp. 80-84, 1991.

F. W. Benenati, “Maxillary second molar with two palatal canals and a palatogingival
groove,” Journal of Endodontics, vol. 11, no. 7, pp. 308-310, 1985.

F. J. Vertucci, “Root canal anatomy of the human permanent teeth,” Oral Surgery Oral

Medicine and Oral Pathology, vol. 58, no. 5, pp. 589-599, 1984.



19. Jaya R, Mohan Kumar RS, Srinivasan R. A rare case of dilated invaginated odontome

with talon cusp in a permanent maxillary central incisor diagnosed by cone beam

computed tomography. Imaging Sci Dent 2013;43(3):209-13.

Contributors' Form

certify that Iiwe have participated sufficiently in the intellectual content, conception and design of this
rk or the analysis and interpretation of the writing of the manuscript, to take public responsibility for it and
have agreed to have my/our name listed as a contributor. l/we certify that all the data collected during the
study is presented in this manuscript and no data from the case report has been or will be published by the
editors, |/we will provide the data/information or will cooperate fully in obtaining and providing the
data/information on which the manuscript is based. their assignees.

WO

We give the rights to the corresponding author to make necessary changes as per the request of the panel,
do the rest of the correspondence on guarantor for the manuscript on our behalf.

All persons who have made substantial contributions to the work reported in the manuscript, but who are not
authors, are named in the Acknowledgment permission to be named. If l/we do not include an

Acknowledgment that means l/we have not received substantial contributions from non-authors and Name
Signature Date signed

. D Neclam Miltcd 9.9;0
, DePrased_Ldd @/
/IW

o
’
o
>/
2
50\
g
\




