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Abstract 
 
Aim: The aim of this case report is to present a series of anatomical 
variations and endodontic treatments in four two-canal mandibular 
premolar teeth and three rooted three-canal maxillary second premolar 
teeth with root canal treatment indications identified via clinical and 
radiographic examinations. The success of root canal treatment is achieved 
with a thoroughly examined root canal morphology that has been 
accurately determined radiographically and clinically before adequate 
shaping, irrigation, and hermetic filling procedures. Root canals that are 
not found or not adequately disinfected can cause root canal treatment 
failure and complications, such as pain, swelling, also known as flare-up, 
or persistent fistula, after treatment. Canal variations in the teeth were 
detected via periapical radiographs during the root canal instrumentation 
stage. 

Methodology: The endodontic treatments of four two-canal mandibular 
premolar teeth and one triple-rooted three-canal maxillary second 
premolar with root canal treatment indications were described. 

Conclusion: To achieve full success in root canal treatment, anatomical 
variations should be examined in detail before and during treatment, and 
treatment should be completed with appropriate techniques. 
 
Keywords: mandibular first premolar, mandibular second premolar, 
maxillary second premolar, anatomical variation 
 

 
Introduction 

 
It is important to know the anatomy of the root 

canal system and its potential variations to perform 
successful endodontic treatments. In the literature, it 
has been shown that there are many additional lateral 
and accessory canals and branches in the teeth. 
Different existing anatomical formations can be 
overlooked due to insufficient access to the cavity 
width and incorrectly interpreted radiographs. Errors 
can be prevented with accurate radiographic 
examination using different horizontal angles, 
sufficient access to the cavity width, and a detailed 

examination of the pulp chamber with illumination and 
magnification (1, 2). 

Root canals that are not found or adequately 
disinfected may cause root canal treatment failure and 
complications, such as post-treatment pain, swelling, 
and non-passing fistula (3). 

Root canal morphology and possible anatomical 
variations of premolar teeth have been examined by 
many researchers. It has been reported that the 
maxillary and mandibular premolars show the most 
variation between teeth in terms of the canal 
configuration (4-6). 

Usually there are two canals in the maxillary first 
premolars, whereas a single canal is seen in the 
maxillary second premolars. Although the presence of 
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three roots and three canals is a very rare anatomical 
variation for both tooth groups, it can be found in 1.2–
5% of first premolar teeth and 0–1% of second premolar 
teeth (7, 8). On the other hand, mandibular premolar 
teeth are usually single root/single canal, and it has 
been shown that the probability of encountering more 
than one canal is higher than the second premolar teeth 
(9, 10). Two canals are found in 2.7–17.9% and 1.2–
11.7% of mandibular first and second premolar teeth, 
respectively (5, 11, 12).  

This paper describes the endodontic treatment of 
four two-canal mandibular premolar teeth with root-
canal treatment indications and three rooted three-

canal maxillary premolar teeth.  
 

Case Reports 

 

Case 1 
A 45-year-old patient reported to the Endodontics 

Department of the Faculty of Dentistry at Zonguldak 
Bülent Ecevit University complaining of severe pain in 
the left mandibular first premolar. 

The patient had no systemic disease. During the 
clinical examination, the presence of a deep carious 
lesion in the mandibular first premolar was detected. 
Whereas severe pain was observed during a percussion 
examination, no swelling or fistula was observed in the 
gingival tissue. The radiographic examination revealed 
that the tooth had two canals opened from the middle 
trio and the presence of a periapical lesion. As a result 
of the patient's complaints as well as clinical and 
radiographic examination, the patient was diagnosed 
with acute apical periodontitis.  

Informed consent was then given by the patient, 
and root canal treatment was initiated under local 

anesthesia (Ultracaine DS bulb, Aventis Pharma 
Industry and Limited Company, Istanbul/Turkey) by 
inserting a rubber dam. Following the opening of the 
access cavity, #10 K and H hand files were placed in the 
canals, and a working length was determined via 
periapical X-ray. Preparation and irrigation processes 
were conducted up to X2 (25/.06) with 5.25% NaOCl 
using the ProTaper Next Ni-Ti rotary file system 
(Dentsply, Johnson, Switzerland). Then the canals were 
filled with the single-cone tapered gutta-percha and 
root-canal sealer (Dia-Proseal, DiaDent, Almere, 
Netherlands) (Fig. 1). 

 
 

 
                                   
                                  Figure 1. Root canal treatment 

 
Case 2 

In the Oral and Maxillofacial Surgery Department 
of the Faculty of Dentistry at Zonguldak Bülent Ecevit 
University, an apical resection and cyst operation were 
planned for the patient in the left mandibular first 
molar and the second premolar region as a result of 
radiographic and clinical examination. Afterward, the 
patient was directed to the endodontics clinic for root 
canal treatment in the left mandibular first molar and 
second premolar teeth. 

The 45-year-old patient had no history of systemic 
disease. The clinical examination revealed previous 
root canal treatment in the left mandibular first molar 
and the presence of superficial caries in the left 
mandibular second premolar. No pain was observing 
during the percussion examination. In addition, no 
swelling and no fistula were observed in the gums. Root 
canal treatment was planned for the mandibular left 
second premolar in the first session. The radiographic 

examination revealed that the tooth had two roots with 
two canals opened from the middle trio, and the 
borders of the lesion reached the apical region of the 
tooth and caused resorption. Informed consent was 
obtained from the patient. Under local anesthesia 
(Ultracaine DS bulb, Aventis Pharma Industry and 
Limited Company, Istanbul/Turkey), a root canal was 
performed. Following the opening of the access cavity, 
#10 K and #15 K hand files were placed in the canals, 
and the working length was determined via periapical 
X-ray. 10 # K type hand file was broken in the branching 
area during preparation. 

Afterwards, the broken instrument was removed 
by plenty irrigation with H-type hand files. Irrigation 

and preparation processes were completed using the 
ProTaper Next Ni-Ti rotary file system (Dentsply, 
Johnson, Switzerland) with 5.25% NaOCl. The canals 
were filled with a tapered single cone gutta-percha and 
root canal sealer (Dia-Proseal, DiaDent, Almere, 
Netherlands) (Fig. 2). 
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Figure 2. Broken file removed and root canal treatment 

 
 

 

Case 3 
A healthy 63-year-old patient was directed to the 

Department of Endodontics in the Faculty of Dentistry 
of Zonguldak Bülent Ecevit University for treatment of 
the right mandibular first premolar. The patient’s main 
complaint was the spontaneous, severe pain on right 
mandibular first premolar. Clinical and radiographic 
examination revealed a deep distoocclusal caries in 
right first premolar. While severe pain was observed in 

the percussion examination, no swelling or fistula was 
observed in the gingiva. Radiographic examination 
revealed that the tooth had two canals opened from 
the middle trio and the beginning of the periapical 
lesion. As a result of the patient's complaints and 
clinical, radiographic examination, the patient was 
diagnosed with acute apical periodontitis.  

 
Then, the consent form was signed, and root canal 

treatment was initiated under local anesthesia 
(Ultracaine DS bulb, Aventis Pharma Industry and 
Limited Company, Istanbul/Turkey) and by inserting a 
rubber dam. Following the opening of the access 
cavity, 8 and 10 # K type hand files were placed in the 
canals and the working length was determined by 
periapical x-ray. Preparation and irrigation procedures 
were carried out with 5.25% NaOCl by using the 

ProTaper Next Ni-Ti rotary file system (Dentsply, 
Johnson, Switzerland)up to X2 (25 / .06). Then the 
canals were filled with a single cone angle gutta-percha 
and root canal sealer (Dia-Proseal, DiaDent, Almere, 
Netherlands) (Fig. 3). 

 
 
 

 

 
                                    
                                    Figure 3. Root canal treatment 
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Case 4 
The 48-year-old patient who has no systemic 

disease was reported to the Department of 
Endodontics, Faculty of Dentistry, Zonguldak Bülent 
Ecevit University with the complaint of deep caries and 
cold-hot pain in the mandibular right first premolar 
tooth. The presence of deep caries was detected in the 
mandibulat right first premolar tooth in clinical 
examination. No pain in percussion examination, no 
swelling and no fistula in the gums were observed. 
Radiographic examination revealed that the tooth had 
two canals opened from the middle trio and there was 
no periapical lesion. As a result of the patient's 
complaints and clinical, radiographic examination, the 

patient was diagnosed with pulpitis. The consent form 
was signed, and root canal treatment was initiated 
under local anesthesia (Ultracaine DS bulb, Aventis 
Pharma Industry and Limited Company, 
Istanbul/Turkey). Following the opening of the access 
cavity, 8 and 10 # K type hand files were placed in the 
canals and the working length was determined by 
periapical x-ray. Preparation and irrigation procedures 
were perform with 5.25% NaOCl by using ProTaper Next 
Ni-Ti rotary file system (Dentsply, Johnson, 
Switzerland) up to X2 (25 / .06). Later, the canals were 
filled with a single cone and lateral condensation 
technique (Fig. 4). 

 

 

 
                                  

Figure 4. Root canal treatment 

 
Case 5 

The 32-year-old patient who has no systemic 
disease was reported to the Department of 
Endodontics, Faculty of Dentistry, Zonguldak Bülent 
Ecevit University with the complaint of a fistula 
complaint which does not pass in the area of the 
maxillary right secondary premolar of buccal gingiva. 
The presence of post-core, prosthesis and buccal 
mucosa fistula in the maxillary right second premolar 
tooth were detected in clinical examination. Pain and 
gingival swelling were not observed during percussion 
and palpation examinations. As a result of clinical and 
radiographic examination, retreatment treatment was 
planned for the patient after removal of the prosthesis. 
Significant periapical lesion was not detected on 
radiographic examination. As a result of the patient's 

complaints and clinical, radiographic examination, the 
patient was diagnosed with chronic apical abscess. In 
the second session, following the removal of the 
prosthesis, the consent form was signed, and 
retreatment treatment was initiated. After the opening 
of the access cavity, the former canal fillings and post 
were removed. The canal that was not previously filled 
was found in the buccal. Preparation and irrigation 
procedures were carried out up to X3 (25 / .06) using a 
ProTaper Next Ni-Ti rotary file system (Dentsply, 
Johnson, Switzerland) with 5.25% NaOCl. Ca(OH)2 
treatment was applied until the fistula healed. Root 
canal treatment and metal post placement were 
completed two weeks later, the tooth was closed with 
temporary filling material and the patient was directed 
to the prosthesis clinic (Fig. 5). 

 

 

 
                     
                    Figure 5. Retreatment and root canal treatment
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Discussion 
 
Clinically, the failure to determine the exact 

number of internal structure, root canal form, and root 
canals of the teeth can be a problem with endodontic 
treatment. Each endodontic treatment is unique 
because of the high variability of the root canal system 
(13). In the literature, it was reported that differences 
in root canals related genetic factors and occurred in 
the odontogenezis phase (14, 15). 

In order to achieve success in root canal 
treatment, it is necessary to identify all existing root 
canals, apply an adequate chemomechanical 
preparation process to the canals and finally, 
hermetically fill them with a biocompatible root canal 
filling material (16). During root canal treatment, when 
the pulp chamber does not appear to the expected size 
during the access cavity opening stage, in the presence 
of a large crown and root, if the canal is seen in the 
mesial or distal than the midline during radiography 
examination, there are probably more canals than 
expected (17). 

Allen et al. reported in their study that untreated 
canals were responsible for failure at a rate of 8,8% 
(18). Hoen and Pink, stated that unnoticed canals cause 
the renewal of endodontic treatment in 42% of their 
cases (19). 

In a study conducted at the University of 
Washington, the failure rate was observed with the 
highest rate of 11.45% in mandibular premolars due to 
untreated additional canals in the endodontic 
treatment classification (16). Sermanand and 
Hasselgren, stated that 15.7% of the patients had a split 
root or canal in the mandibular premolar teeth (20). 
Because of the wide variations in internal and external 
root morphology, mandibular premolars are considered 
difficult to treat endodontically. In addition, the 
division of the roots and / or root canals in these teeth 
occurs mostly in the middle and apical thirds. This 
condition makes anatomical variations difficult to 
detect (17). 

It was reported that the root canals in mandibular 
first premolars are generally quite round and conical, 
but the wide buccolingual canals narrow to two small 
canals by bifurcation in one third of the root (21). 
Mueller (22), Green (23), Vertucci (4) et al. reported 
that the probability of encountering more than one 
canal in mandibular first premolars was 2-17.9%, 
whereas probability of encountering more than one 
canal in mandibular second premolars was reported by 
Çalışkan et al. (8) 6.38%, Trope et al. (24) 1.5%, Kartal 
and Yanıkoğlu (25) 9.62%. in their studies. 

In maxillary premolar teeth, if the pulp chamber 
seems to deviate from the normal configuration, if it is 
too large, triangular or T-shaped in the mesiodistal 
plane, it should be suspected more than one root canal 
(26). The three-rooted maxillary premolars make 
difficult to detect and prepare the canal because the 
premolar teeth of buccal canal orifices are positioned 
close to each other (13). 
Ok et al. (7) stated that, the probability of having three 
roots was low in maxillary premolars in the Turkish 
population. They reported that triple root maxillary 

first premolar teeth are rare (0.5-6%), while the second 
premolar teeth have a lower incidence of three root 
canals (0.3-2%) (4,27). In the studies, Pineda and 
Kuttler (12), Green (23) and Çalışkan (8) et al. that they 
did not detect a three-canal maxillary second 
premolar. Kartal et al. (25) and Belizzi and Hardwell 
(28) stated that there was a second premolar with 
three canals at a rate of 0.66% (28). Sert and Bayırlı 
explained rate of three rooted first maxillary premolars 
(2-4%) and rate of second premolars (2-1%) in their root 
canal configuration study (29).  
 

Conclusions 
 

It should not be forgotten that extra canals may 
exist in mandibular and maxillary premolar teeth with 
anatomical root canal variations as shown in this case 
series. 
 

 

Acknowledgments: This study was presented as a full-text oral 
presentation at the 1st International Dental Research and Health 
Sciences Congress held between 20-22 May 2021. 

Patient Consent for Publication: Written informed consent was 
obtained from the patients.  

Peer-review: Externally peer-reviewed. 

Author Contributions: Conception – E.B.; Design –E.D.; Supervision – 

E.B; Materials – E.D; Data Collection and/or Processing – E.B.; Analysis 
and/or Interpretation – E.D.; Literature Review – E.B..; Writer – E.D.; 
Critical Review – E.B. 

Conflict of Interest: No conflict of interest was declared by the authors.  

Financial Disclosure: The authors declared that this study has received 
no financial support.  

 

 

References 
 

1. Ferreira CM, de Moraes IG, Bernardineli N. Three-rooted 

maxillary second premolar. J Endod 2000;26(2):105–6 

(Crossref) 

2. Low D. Unusual maxillary second premolar morphology: a case 

report. Quintessence Int 2001;32(8):626–8.  
3. Barros DB, Guerreiro Tanomaru JM, Tanomaru-Filho M. Root 

canal treatment of three-rooted maxillary second premolars: 

report of four cases. Aust Endod J. 2009;35(2):73–7(Crossref) 

4. Vertucci FJ. Root canal morphology and its relationship to 

endodontic procedures. Endod Topics. 2005;10(1):3–29. 

(Crossref) 

5. Zillich R, Dowson J. Root canal morphology of mondibular first 

and second premolars. Oral Surg Oral Med Oral Pathol 1973; 

36(5): 738-44(Crossref) 

6. Chapparro AJ, Segura JJ, Guerrero E, Jimenez-Rubio A, Murillo 

C, Feito JJ. Number of roots and canals in maxillary first 

premolars: study of an Andalusian population. Endod Dent 

Traumatol 1999; 15(2): 65-7. (Crossref) 

7. Ok E, Altunsoy M, Nur BG, Aglarci OS, Çolak M, Güngör E. A 

cone-beam computed tomography study of root canal 

morphology of maxillary and mandibular premolars in a Turkish 

population. Acta Odontol Scand 2014;72(8):701–6. (Crossref) 

8. Calişkan MK, Pehlivan Y, Sepetçioğlu F, Türkün M, Tuncer SS. 

Root canal morphology of human permanent teeth in a Turkish 

population. J Endod 1995;21(4):200–4. (Crossref) 

https://doi.org/10.1097/00004770-200002000-00011
https://doi.org/10.1111/j.1747-4477.2008.00130.x
https://doi.org/10.1111/j.1601-1546.2005.00129.x
https://doi.org/10.1016/0030-4220(73)90147-3
https://doi.org/10.1111/j.1600-9657.1999.tb00755.x
https://doi.org/10.3109/00016357.2014.898091
https://doi.org/10.1016/S0099-2399(06)80566-2


Treatment of premolar teeth                                                                                                            Bodrumlu & Dinger     

284                                     IDR — Volume 11, Supplement 1, 2021 

9. Holtzman L. Root canal treatment of mandibular second 

premolar with four root canals: a case report. Int Endod J 1998; 

31(5): 364-5(Crossref) 

10. Iyer VH, Indira R, Ramachandran S, Srinivasan MR. Anatomical 

variations of mandibular premolars in Chennai population. 

Indian J Dent Res 2006;17(1):7- 10. (Crossref) 

11. Ródig T. Hülsmann M. Diagnosis and root canal treatment of a 

mandibular second premolar with three root canals. Int Endod 

J 2003; 36(12): 912-9(Crossref) 

12. Pineda F, Kuttler Y. Mesiodistal and buccolingual 

roentgenographic investigation of 7275 root canals. Oral Surg 

Oral Med Oral Pathol 1972; 33(1): 101-10(Crossref) 

13. Soares JA, Leonardo RT. Root canal treatment of threerooted 

maxillary first and second premolars--a case report. Int Endod 

J 2003;36(10):705–10(Crossref) 

14. Nasrin R, Khalilakzohreh Pm, Mahboubeh G. Evaluation of root 

anatomy and morphology of mandibular premolars with Cbct in 

Iranian population 2016;6(3):32-39 

15. De Pablo OV, Estevez R, Peix-Sanchez M, Heilborn C, and 

Cohenca N. Root anatomy and canal configuration of the 

permanent mandibular first molar: a systematic review. J 

Endod 2010; 36(12): 1919-1931. (Crossref) 

16. Ingle R, Ingle’s JI. Ingle’s Endodontics. PMPH USA; 2019 

17. Arisu HD, Alacam T. Diagnosis and treatment of threerooted 

maxillary premolars. Eur J Dent. 2009;3(1):62–6. (Crossref) 

18. Allen RK, Newton CW, Brown CE. A statistical analysis of 

surgical and nonsurgical endodontic retreatment cases. J 

Endod. 1989;15(6):261–6. (Crossref) 

19. Hoen M, Pink F. Contemporary Endodontic Retreatments: An 

Analysis based on Clinical Treatment Findings. J Endod. 

2002;28(12):834–6. (Crossref) 

20. Serman NJ, Hasselgren G. The radiographic incidence of 

multiple roots and canals in human mandibular premolars. Int 

Endod J. 1992;25(5):234–7. (Crossref) 

21. Shalavi S, Mohammadi Z, Abdolrazzaghi M. Root canal 

treatment of maxillary and mandibular three-rooted 

premolars. Iran Endod J. 2012;7(3):161.  
22. Mueller AH. Anatomy of the root canals of the incisors, cuspids 

and bicuspids of the permanent teeth. Loyola University of 

Chicago. 1933   

23. Green D. Double canals in single roots. Oral Surgery 1973;35(5): 

689– 96. (Crossref) 

24. Trope M, Elfenbein L, Tronstad L. Mandibular premolars with 

more than one root canal in different race groups. J Endod. 

1986; 12(8): 343-5. (Crossref) 

25. Kartal N, Ozcelik B, Cimilli H. Root canal morphology of 

maxillary premolars. J Endod. 1998; 24(6): 417-9. (Crossref) 

26. Al-Fouzan KS. The microscopic diagnosis and treatment of a 

mandibular second premolar with four canals. Int Endod J. 

2001;34(5):406–10. (Crossref) 

27. Cantatore G, Berutti E, Castellucci A. Missed anatomy: 

frequency and clinical impact. Endod Topics. 2006;15(1):3–31. 

(Crossref) 

28. Bellizzi R, Hartwell G. Evaluating the maxillary premolar with 

three canals for endodontic therapy. J Endod. 1981;7(11):521-

7. (Crossref) 

29. Sert S, Bayirli GS. Evaluation of the root canal configurations 

of the mandibular and maxillary permanent teeth by gender in 

the Turkish population. J Endod. 2004;30(6):391–8. (Crossref)

 
 

 
 

https://doi.org/10.1046/j.1365-2591.1998.00166.x
https://doi.org/10.4103/0970-9290.29898
https://doi.org/10.1111/j.1365-2591.2003.00750.x
https://doi.org/10.1016/0030-4220(72)90214-9
https://doi.org/10.1046/j.1365-2591.2003.00711.x
https://doi.org/10.1016/j.joen.2010.08.055
https://doi.org/10.1055/s-0039-1697407
https://doi.org/10.1016/S0099-2399(89)80221-3
https://doi.org/10.1097/00004770-200212000-00010
https://doi.org/10.1111/j.1365-2591.1992.tb01155.x
https://doi.org/10.1016/0030-4220(73)90037-6
https://doi.org/10.1016/S0099-2399(86)80035-8
https://doi.org/10.1016/S0099-2399(98)80024-1
https://doi.org/10.1046/j.1365-2591.2001.00408.x
https://doi.org/10.1111/j.1601-1546.2009.00240.x
https://doi.org/10.1016/S0099-2399(81)80115-X
https://doi.org/10.1097/00004770-200406000-00004

	Dr. Esma DİNGER
	Zonguldak Bülent Ecevit University, Faculty of Dentistry, Department of Endodontics, Zonguldak, Turkey.

