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Background:  The second premolar is one of the teeth which are crucial both aesthetically as well 
as functionally and one of the most commonly endodontically treated tooth. Aim of the study was 
to assess the number of canals in maxillary second premolar by clinical and radiographic 
evaluation in Pakistani sub population. It was a cross sectional study conducted in Endodontic 
Department of Rehmat Memorial Dental Teaching Hospital, Abbottabad, from January 2019 to 
January 2020. Method: One hundred and five patients were selected for the study, based on non-
probability sampling technique. All patients were examined clinically by exploration of pulp 
chamber followed by intra oral peri-apical radiograph to verify the clinical exploration of canals. 
Result: One hundred and five patients (46 males (43.8%) and 59 females (56.2%)} were selected 
for the study. Out of total 105 patients 47 (44.8%) had one canal and 58 (55.2%) had two canals. 
Out of 46 males 25 (54.3%) had two canals and out of 59 females 33 (56.9%) had two canals. 
Statistical analysis showed no significant difference (p=0.1871) of canals arrangements between 
genders. Conclusion: Clinicians should be careful whenever doing root canal treatment of 
maxillary second premolars because of the extreme variability of the anatomy of those teeth, there 
is always risk of missing the second canal. Frequency of two canals was high, which is not age or 
gender dependant. 
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INTRODUCTION 

The second premolar is one of the teeth which are 
crucial both aesthetically as well as functionally and 
one of the most commonly endodontically treated 
tooth. In 2003, Hull and his co-workers found that 
second premolars requiring endodontic was 
10.3%.1 To perform a satisfactory endodontic 
treatment the dentist must have knowledge of the 
root and canal variations of teeth. Along with the 
third and second molars the second premolars also 
have been reported with very complex and variable 
internal anatomy. It has been reported in literature 
that all the Vertucci variations can be found in 
mandibular second premolar. The maxillary 
premolars comparatively show less variations and 
in most cases, the upper second premolars have a 
single canal.2,3 However, according to the 
literature, the second maxillary premolars can 
show variations in the number of canals, i.e., it 
may contain two canals4,6 and even three canals.4,7 

Pecora and a co-worker reported that of the 435 
upper second premolars studied, 67.3% had two 
canals.5 The incidence of two canals at the apex is 
reported to be in the range of 4–50% globally. This 
supports the fact that these variations may be 
geographically population related.8–10 

 

Over the years multiple methods have been used to 
assess tooth root morphology. The two most common 
methods include in vivo and in vitro. In vivo method 
can be assessed by clinical assessment, conventional 
periapical radiography and advance techniques such 
as cone beam computed topography (CBCT). While 
in vitro there are staining and sectioning of roots and 
observation under microscopes or the use of the latest 
microcomputed tomography.2–4,9 A clinical 
examination should complement radiographic 
assessment. That is why during conventional 
endodontics it is protocol to perform pre-operative, 
working length and post-operative periapical 
radiographs to determine the accurate root and canal 
number alongside length.11 A Kaufman technique 
was recommended to minimize the risk of perforation 
and prevent complications.12 In this technique 
Kaufman advocated the use of the displacement cone 
angle technique to identify superimposed roots, 
overlapping and unidentified canals, thus minimizing 
risk of post-obturation pain and treatment failure.13–16 
 The implication of root number and 
morphology as well as the number of root canals for 
any given tooth to perform endodontic has been 
established in the literature, but its effect in the Asian 
population, especially in Pakistan, has not been 
documented sufficiently. The objective of this study 
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was to establish some baseline data on the frequency 
of two canals in maxillary premolar teeth. So, the 
endodontist has some data to correlate for his 
evidence-based practice. Hence avoiding 
complication and to minimize the failure of root 
canal treatment in the maxillary second premolar. 

MATERIAL AND METHOD 
This was a cross-sectional study conducted at 
Endodontic Department of Rehmat Memorial 
Dental Teaching Hospital, Abbottabad, from 
January 2019 to January 2020. 
 During the study period, one hundred 
and five patients, seeking treatment of second 
maxillary premolar diagnosed on the basis of 
clinical signs and symptoms of irreversible 
pulpitis or necrosis, were included in this study, 
adopting non probability consecutive sampling 
technique. A diagnostic digital radiograph was 
taken for each patient with paralleling technique 
and Scaned with Digora, to verify the 
involvement of the pulp or the presence of 
periapical pathology. Those patients aged over 60 
years and whose teeth showed internal root 
resorption, root fracture, mobility (grade III) and 
the disable people were excluded from the study. 
 After evaluating the preoperative 
radiograph of all patients who met the inclusion 
criteria, the teeth were examined clinically by 
opening the pulp chamber to determine the 
number of canals followed by two periapical 
digital radiographs one with 90 degree and 
second with distal shift, with paralleling 
technique and scanned with Digora, to verify the 
clinical exploration of the canals. All teeth were 
explored clinically with naked eyes by two 4th 
year post graduate residents of FCPS-II in 
operative dentistry and endodontics. 
 The data were entered in SPSS 20 and 
the proportion of two canals was calculated. Post 
stratification chi-square test at a significance 
level of ≤0.05was used.  

RESULTS 
One hundred and five patients, seeking treatment of 
second maxillary premolar diagnosed on the basis of 
clinical signs and symptoms of irreversible pulpitis or 
necrosis, were included in this study.  
 One hundred and five patients {(46 males 
(43.8%) and 59 females (56.2%)} were included as 
shown in table-1. Out of total 105 patients 47 
(44.8%) had one canal and 58 (55.2%) had two 
canals as shown in table-2.  
 Out of 46 males 25 (54.3%) had two 
canals and out of 59 females 33 (56.9%) had two 
canals. Statistical analysis showed no significant 

difference (p=0.1871) in frequency distribution of 
canals with respect to gender of two canals between 
genders, as shown in table-3. 
 

Table-1: Frequency of gender of the patients 
 Frequency Percent 
Male 46 43.8 
Female 59 56.2 
Total 105 100.0 

 
Table-2: Frequency of canals 

 Frequency Percent 
One canal 47 44.8 
Two canals 58 55.2 
Total 105 100.0 

 
Table-3: Frequency distribution of canals with 

respect to gender: 
Gender Canals 

Male Female 
Total p-value 

21 26 47 One canal 
44.7% 55.3% 100.0% 

25 33 58 Two canals 
54.3% 56.9% 100.0% 

46 59 105 Total 
43.8% 56.2% 100.0% 

0.871 

 
DISCUSSION 

It cannot be overemphasized that the dentist must 
have sufficient knowledge of the morphology of 
the root and canal of the teeth requiring endodontic 
treatment. The second maxillary premolar is 
generally considered to have a single canal. In this 
study, this tooth had two canals in 55.2% of cases. 
This is in contradiction with the studies of Green17 
and Vertucci et al.18 in which it was reported that 
maxillary second premolars had one canal in 72% 
and 75% of cases respectively. The result of this 
study is in favour of an earlier study on Chima19 
and Pecora5 in which the maxillary second 
premolars had two root canals in 71.5% and 67% 
of cases respectively. These studies aimed to verify 
the distribution with the type of canals. 
 Periapical radiography is the basic 
diagnostic tool for endodontic procedures but due 
to its two-dimensional limitation sometime can be 
misleading and its role is debatable. In the present 
study, the Kaufmann radiography technique was 
followed since it was widely used and accepted in 
endodontic studies.20 However, in clinical practice, 
it may be difficult to always identify the 
morphological variations in periapical radiography, 
the radiograph shows only Two-dimensional image 
of a three-dimensional object. However, additional 
periapical radiographs taken at the cone angles of 
change to the initial diagnostic radiograph will 
reveal adequate information on the number of root 
canals. 
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Pineda Kutler10 had correlated the morphology of 
the canal with the curvature of the root. The 
curvature of the root, however, was not 
investigated, since it requires scanning electron 
microscopy and is another limitation of this study. 
Currently, there are very limited local data on the 
frequency of two canals in the second upper 
premolars in our population. 
 It was found that 54.34% males and 
55.93% females had two canals. The result, 
however, was not statistically significant at 
p=0.871. This result coincides with Hull and 
coworkers1 and Wayman,22 Molven and coworker23 
and Kirkevang et al.24 found opposite results, but 
their studies were not specifically for the maxillary 
second premolar which could be the reason for 
variable result. 

It should be considered that ethnicity has 
influence on dental morphology.25,26 On the bases 
of ethnicity variations in the root canal 
morphology has been shown by studies of Julia 
Yen Yee Pan27 46.5% had two canals in Malaysian 
subpopulation, Martins et al.28 and Kartal et al. 
also recorded similar incidence in the Asian 
subpopulation and Turkish population while 
Weng et al.29 recorded 72.3% of two root canals in 
second premolars in the Chinese population. The 
finding of this study was almost similar to the 
study of Zaatar EI30 in Kuwaiti population and 
Sardar KP31 in Pakistani population. 
 Although our study has shown that 
maxillary second premolars have two canals in 
55.2% cases but still it has some limitations. We 
did not use any magnifying aid. All the cases were 
clinically explored by 4th year residents not by 
experienced clinician. They are explored by two 
different residents their individual experience may 
be different. Therefore, we feel that the frequency 
of two canals in maxillary second premolars need 
further research with modern and magnifying aids 
to established more reliable and accurate data.  

CONCLUSION 

Clinicians should be careful whenever doing root 
canal treatment of maxillary second premolars 
because of the extreme variability of the anatomy of 
those teeth, there is always risk of missing the second 
canal. 

Frequency of two canals was high, which 
was not age or gender dependant. 

AUTHORS' CONTRIBUTION  
NA: Literature search, conducted study, Data 
collection, write manuscript, result interpretation. 
MA: Data collection. AN: Literature search. AQ: 

Statistic and data analysis. ST: Literature search. TM: 
Statistic and data analysis 

REFERENCES 
1. Hull TE, Robertson PB, Steiner JC, delAguila MA. Patterns 

of endodontic care for a Washington state population. J 
Endod 2003;29(9):553–6.  

2. Sussman HI. Caveat preparatory: maxillary second bicuspid 
root invaginations. N Y State Dent J 1992;58(8):36–7.  

3. Pitt-Ford TR, editor. Harty's endodontics in clinical practice. 
Wright; 2008. 

4. Kartel N, Ozcelik B, Cimilli H. Root canal morphology of 
maxillary premolars. J Endod 1998;24(6):417–9.  

5. Pecora JD, Sousa Neto MD, Saquy PC, Woelfel JB. In vitro 
study of root canal anatomy of maxillary second premolars. 
Braz Dent J 1993;3(2):81–5. 

6. Soares JA, Leonardo RT. Root canal treatment of three-
rooted maxillary first and second premolars: a case report. Int 
Endod J 2003;36(10):705–10.  

7. Janik JM. Access cavity preparation. Dent Clin North Am 
1984;28(4):809–18. 

8. Nattress BR, Martin DM. Predictability of radiographic 
diagnosis of variations in root canal anatomy in mandibular 
incisor and premolar teeth. Int Endod J 1991;24(2):58–62.  

9. Gher ME, Vernino AR. Root anatomy: a local factor in 
inflammatory periodontal disease. Int J Periodont Restor 
Dent 1981;1(5):53–8.  

10. Pineda F, Kuttler Y. Mesiodistal and buccolingualroentgeno-
graphic investigation of 7,275 root canals. Oral Surg Oral 
Med Oral Pathol 1972;33(1):101–10.  

11. Rudolf B, Baumann MA, Kim S, (editors). Endodontology. 
New York: Thieme 2000.  

12. Pitford TR. Endodontics in clinical practice. 5th ed. London: 
Elsevier Science 2004.  

13. Kaufmann RM. Accessing the premolar-preventing access 
perforations. Endo Files-Fax 2002;2(4).  

14. Ferreira CM, de Moraes IG, Bernardineli N. Three-rooted 
maxillary second premolar. J Endod 2000;26(2):105–6.  

15. Weine FS, Healey HT, Gerstein H, Evanson L. Canal 
configuration in the mesiobuccal root of the maxillary first 
molar and its endodontic significance. Oral Surg Oral Med 
Oral Pathol 1969;28(3):419–25.  

16. Sjogren U, Hagglund B, Sundqvist G, Wing K. Factors 
affecting the long-term results of endodontic treatment. J 
Endod 1990;16(10):498–504.  

17. Green D. Double canals in single roots. Oral Surg Oral Med 
Oral Pathol 1973;35(5):689–96.  

18. Vertucci F, Seelig A, Gillis R. Root canal morphology of the 
human maxillary second premolar. Oral Surg Oral Med Oral 
Pathol 1974;58(3):456–64.  

19. Chima O. Number of root canals of the maxillary second 
premolar in Nigerians. Trop Dent J 1997;78:31–2.  

20. Grondahl HG, Milthon R. Anatomy of roots and pulp cavity: 
a radiographic and laboratory method of instruction. J Dent 
Educt 1972;36(7):30–4. 

21. Calişkan MK, Pehlivan Y, Sepetçioğlu F, Turkun M, Tuncer 
SS. Root canal morphology of human permanent teeth in a 
Turkish population. J Endod 1995;21(4):200–4. 

22. Wayman BE, Patten JA, Dazey SE. Relative frequency of 
teeth needing endodontic treatment in 3350 consecutive 
endodontic patients. J Endod 1994;20(8):399–401.  

23. Molven O. Tooth mortality and endodontic status of a 
selected population group. Observation before and after 
treatment. Acta Odontol Scand 1976;34(2):107–16.  

24. Kirkevang LL, Horsted-Bindslev P, Orstavik D, Wenzel A. 
Frequency and distribution of endodontically treated teeth 
and apical periodontitis in an urban Danish population. Int 
Endod J 2001;34(3):198–205. 



J Ayub Med Coll Abbottabad 2021;33(Suppl. 1) 

http://www.jamc.ayubmed.edu.pk 737

25. Alhadainy HA. Canal configuration of mandibular first 
premolars in an Egyptian population. J Adv Res 
2013;4(2):123–8. 

26. Rózyło TK, Miazek M, Rózyło-Kalinowska I, Burdan F. 
Morphology of root canals in adult premolar teeth. Folia 
Morphol (Warsz) 2008;67(4):280–5. 

27. Pan JY, Parolia A, Chuah SR, Bhatia S, Mutalik S, Pau 
A. Root canal morphology of permanent teeth in a Malaysian 
subpopulation using cone-beam computed tomography. BMC 
Oral Health 2019;19(1):1–5. 

28. Martins JNR, Gu Y, Marques D, Francisco H, Caramês J. 
Differences on the root and root canal morphologies between 
Asian and Caucasian ethnic groups analyzed by cone beam 
computed tomography. J Endod 2018;44(7):1096–104. 

29. Weng XL, Yu SB, Zhao SL, Wang HG, Mu T, Tang 
RY. Root canal morphology of permanent maxillary teeth in 
the Han nationality in Chinese Guanzhong area: A new 
modified root canal staining technique. J Endod 
2009;35:651–6. 

30. Zaatar EI, Al-Kandari AM, Alhomaidah S, Al-Yasin IM. 
Frequency of endodontic treatment in Kuwait: Radiographic 
evaluation of 846 endodontically treated teeth. J Endod 
1997;23(7):453–6. 

31. Sardar KP, Khokhar NH, Siddiqui MI. Frequency of two 
canals in maxillary second premolar tooth. J Coll Physicians 
Surg Pak 2007;17:12–4. 

 
Submitted: September 14, 2020 Revised: October 14, 2020 Accepted: February 14, 2021 

Address for Correspondence:  
Naveed Aslam, Operative Dentistry and Endodontics, Women Medical and Dental College (Rehmat Memorial 
Hospital) Abbottabad-Pakistan 
Email: naveedaslam647@gmail.com 


