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INTRODUCTION
Second maxillary premolar is among the most commonly
endodontically treated teeth1. Hull and co-workers in 2003
found its frequency to be 10.3%.1 Usually, the number of
canals in maxillary second premolar is one.2,3 However, there
is enough evidence in the published literature about the
presence of second4,6 and third canal.4,7 Pecora and co-
worker reported that out of 435 maxillary second premolars
studied, 67.3% had two canals.5 The incidence of two canals
at the apex is reported to range from 4 to 50%.8-10 Although
not specifically stated, these figures appear to relate to teeth
of Caucasoid origin.1,5 Kartal, Ozcelik and Cimilli11, in their
study of 300 extracted maxillary second premolars reported an
incidence of 48.66% for one canal, 50.64% for two canals and
0.66% for three canals at the apex. 

The clinical examination12 should be supported by the
radiographic examination in order to determine root canal
anatomy, number and position of the roots as well as their

relative length, attaining efficient, accurate access to the pulp
chamber and orifices.  A pre-operative working length and
postoperative periapical radiographs, known as Kaufman
technique, had been advocated13,14 to minimize the risk of
perforation and prevent complications.2 In addition, Kaufman
14 advocated the use of shift cone angle technique to identify
superimposed roots, overlapping and unidentified canals14

thereby minimizing the risk of post-obturation pain and
treatment failure.15-17

Though the implications of root form and root canal
morphology on clinical endodontic have been fully established
in western literature, the features of root canal morphology in
Asian settings have not been documented.  The aim of this
study was, therefore, to find out the frequency of two canals in
maxillary second premolar at Hamdard University Dental
Hospital, and determine the most appropriate radiographic
technique to count the number of canal to avoid complications
and failure in root canal treatment.

PATIENTS AND METHODS
This was a cross-sectional study conducted in Endodontic
Department of Hamdard University Dental Hospital, Karachi,
between January 2004 to February 2005. 

During the study period, 120 patients, 25 to 50 years old,
seeking treatment of maxillary second premolar diagnosed on
the basis of clinical signs and symptoms of irreversible pulpitis
or necrosis were included in this study adapting non-
probability purposive sampling technique. A diagnostic
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radiograph was taken for each patient to verify the involvement
of pulp, or presence of periapical pathology. The patient having
internal root resorption, root fracture, mobility (grade III) and
any teeth other than maxillary second premolar were excluded
from the study.  Out of 120 patients, selected        for the study,
20 patients dropped out of the study due to incomplete
information, discontinuation of treatment or other
complications.

All the patients fulfilling inclusion criteria were first examined
clinically by pulp chamber opening for the number of canals
(Figure 1) followed by periapical radiographic confirmation
with parallel angle technique in horizontal plane and horizontal
angle 45 degree (Figure 2). Additional periapical radiograph at
shift cone angle technique was taken in few cases when there
was doubt of presence of second canal (Figure 3). The
findings were noted on a performa and then cross-tabbed for
the significant difference. 

The data was entered in SPSS 10 and  proportion of two
canals was calculated. Chi-square was applied to find out the
difference according to age, gender and radiographic
angulations. 

RESULTS 

One hundred and twenty patients, 25 to 50 years old, seeking
treatment of maxillary second premolar, diagnosed on the
basis of clinical signs and symptoms and radiographs were
included in this study. Twenty (20) patients were dropped out
of the study due to incomplete information, discontinuation of
treatment or other complications and the data was analyzed
for 100 patients. 

One hundred patients {43 males (43%) and 57 females (57%)}
whose mean age was 36.2 (SD ± 7.3) were treated. Forty (40)
years was the age limit for dividing the patients into two
groups.  Out of 43 males, 27 (63%) were below 40 years and
out of 57 females, 38 (67%) were below 40 years.  Statistical
analysis with Chi-square revealed no significant difference.
Out of 43 males, 27 (63%) had two canals and out of 57
females, 30 (53%) had two canals with no significant
difference between the two groups. 

Results of parallel X-ray were cross-tabbed with shift cone
angle technique, the results were highly significant
(Chi-square value 9.61 and p-value 0.002, Table I)

DISCUSSION
The fact that the dentist should have adequate knowledge of the
root and canal morphology of teeth requiring endodontic
treatment cannot be overemphasized. Maxillary second
premolar are generally considered to have one canal, in the
present study, this tooth had two canals in 57% of cases. This is
at variance with the studies of Green18 and Vertucci et al.19 in
which the maxillary second premolars was reported to have one
canal in 72% and 75% of cases respectively. The result of this
study is in support of an earlier study of Chima20 and Pecora5 in
which maxillary second premolars had two root canals in 71.5%
and 67% of cases respectively.  These studies were aimed to
check the distribution with type of canals. This was, however, not
investigated and is  the limitation of the study. 
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Figure 1: Clinical findings after opening the chamber (arrow showing canal
orifice).

Figure 2: Radiograph with shift cone angle technique (arrows showing             2
files indicating the exact position of the canals).

Figure 3: Radiograph with parallel angle technique (arrows showing 2 f i l e s
overlapping each other).

Table I:  Distribution of radiographic technique by interpretation. 

Radiographic technique Clear interpretation Doubtful Total

Shift cone angle technique 29 08 37

Parallel X-ray technique 28 35 63

Total 57 43 100



Periapical radiography is the basic diagnostic tool for
endodontic procedures. In the present study, Kaufmann
technique of radiography was followed since it was widely
used and accepted in endodontic studies.21 However, in
clinical practice, it may be difficult to always identify the
morphological variations on periapical radiograph, the
radiograph shows only a two-dimensional image of a three -
dimensional object. However, additional periapical
radiographs taken at shift cone angulations to initial diagnostic
radiograph will reveal adequate information about the number
of root canals.

Interestingly, it was found that parallel X-ray technique could
differentiate only 44% cases with two canals whereas shift
cone angle technique was able to differentiate 78% cases. The
result of this study also support Green18 and Serti.22

Pineda Kutler10 had correlated canal morphology with root
curvature.  Root curvature, however, was not investigated as it
requires scanning electron microscopy and is another
limitation of this study.  At present, there is no local data on the
frequency of two canals in maxillary second premolars from
our country. 

It was found that 63% males and 53% females had two canals.
The result, however, was statistically not significant. This result
matches with Hull and co-workers1 and Wayman,23 Opposite
results were found by Molven and co-worker24 and Kirkevang
et al.25 but their studies were not specifically for maxillary
second premolar tooth and this might be the reason for the
opposite result.

Forty (40) years was the age limit for dividing the patients into
two groups and they were selected based on the studies of
Bjorndal26, Saad27 and Molven.24 Based on the age
distribution, it was noted that most of the people, seeking
treatment, were below 40 years 17,24,25 but there was no
statistically significant difference between age and frequency
of the canal. The results are in agreement with the other
studies done by Hull and co-workers1 and Brunelle and co-
workers.28

CONCLUSION
Frequency of two canals was high, not age or gender
dependant.  Shift cone angle technique should be used as
radiographic support for the clinical examination to identify the
number of canals. The second  canal became apparent with
shift cone technique in 78% cases where additional periapical
radiographs with shift cone angle technique were taken.

Multicentre studies should be conducted to be able to
accommodate the variation among various population of
Pakistan.

REFERENCES
1. Hull TE, Robertson PB, Steiner JC, del Aguila MA. Patterns of

endodontic care for a Washington state population. J Endod 2003; 29:
553-6.

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

3. Pitt Ford TR, (edi). Harty's endodontics in clinical practice. 4th ed.
Edinburgh:  Butterworth-Heinemann 1997. 

4. Kartel N, Ozcelik B, Cimilli H. Root canal morphology of maxillary
premolars. J Endod 1998; 24: 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: 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: 705-10.

7. Janik JM. Access cavity preparation. Dent Clin North Am 1984; 28:
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: 58-62.

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

10. Pineda F, Kuttler Y. Mesiodistal and buccolingual roentgeno-graphic
investigation of 7,275 root canals. Oral Surg Oral Med Oral Pathol
1972; 33: 101-10.

11. Kartal N, Ozcelik B, Cimilli H. Root canal morphology of maxillary
premolars. J Endod 1998; 24: 417-9.

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

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

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

15. Ferreira CM, de Moraes IG, Bernardineli N. Three-rooted maxillary
second premolar. J Endod 2000; 26: 105-6.

16. 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:       419-25.

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

18. Green D. Double canals in single roots. Oral Surg Oral Med Oral Pathol
1973; 35: 689-96.

19. Vertucci F, Seelig A, Gillis R. Root canal morphology of the      human
maxillary second premolar. Oral Surg Oral Med Oral Pathol 1974; 58:
456-64.

20. Chima O. Number of root canals of the maxillary second premolar in
Nigerians. Odonto-stomatol Trop 1997; 78: 31-2.

21. Grondahl HG, Milthon R: Anatomy of roots and pulp cavity : a
radiographic and laboratory method of instruction J Dent Educt  1972;
36: 30-4.

22. Sert S, Aslanalp V, Tunca YM. Evaluation of root canal configuration of
mandibular and maxillary incisive and premolar teeth in Turkish
population using clearing method. Dishek Derg 2002; 48: 284-92.

23. Wayman BE, Patten JA, Dazey SE. Relative frequency of teeth needing
endodontic treatment in 3350 consecutive endodontic patients. J Endod
1994; 20: 399-401. 

24. Molven O. Tooth mortality and endodontic status of a selected
population group. Observation before and after treatment. Acta Odontol
Scand 1976; 34: 107-16. 

25. 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: 198-205.

26. Bjorndal L, Reit C. The annual frequency of root fillings, tooth
extractions and pulp-related procedures in Danish adults during 1977-
2003. Int Endod J 2004; 37: 782-8.

27. Saad AY, Clem WH. An evaluation of etiologic factors in 382 patients
treated in a postgraduate endodontic program. Oral Surg Oral Med
Oral Pathol 1988; 65: 91-3.

28. Brunelle JA, Miller C, Loe H. Oral health of United States adults
regional findings. Publication no. (88). Bethesda: National Institute of
Health, Public Health Services 1988: 2869.

14 JCPSP 2007, Vol. 17 (1): 12-14

Khurram P. Sardar, Nadeem H. Khokhar and M. Irfanullah Siddiqui

l l l l l Ol l l l l




