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abstract  This study is designed as an in vivo study to evaluate the 
impression of the preflaring method on working length determination 
in curved canals.

orty mandibular first mo-
lars with apical curvatures 
of 30 to 40 degrees were 
selected. The samples were 
randomly categorized to two 

groups each containing 20 teeth. A file 
in each mesial canal was measured, 
one with and one without preflaring.

 In the first group, the initial in-
strumentation with preflaring on the 
mesiobuccal canal and in the second 
group without preflaring on mesiolingual 
canals were performed. A No. 15 file was 
inserted in the canals until the apical 
constriction could be felt (tactile sense) 
and a radiograph was prepared. Paired 
T-tests were used to analyze the file tip 
location and distance from apices.

Applying the early preflaring 
method, the file penetration was sig-
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nificantly closer to the true working 
length (p<0.001). Compared to the 
canals which early preflaring method 
was not applied, and file penetration 
decreased and there proved to also be 
a significant difference (p<0.000).

Working length determination has an 
essential impression on root canal treat-
ment prognosis. If the working length is 
estimated to be short, the preparation 
will also be of inadequate length and 
will finally lead to treatment failure.1-3

Morgan and Montgomery pre-
sented the crown-down technique in 
1984.4 This technique indicates the 
cleaning and shaping of the coronal 
portion of the canal and incremen-
tal progression to the apical area. The 
aim is to decrease the microorganisms 
which may be pushed apically later.5 
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than 1 mm from the apex. In 10 cases 
(25 percent) the file passed the apex.

Discussion
This study revealed that with early pre-

flaring in root canal preparation, file pene-
tration would be closest to the true work-
ing length. On the other hand, in canals 
without preflaring, file penetration is less 
and the difference is significant (p<0.000).

This study also proved that in working 
length determination without preflar-
ing in only 27.5 percent of cases the file 
will be located within 1 mm from the 
radiographic terminus. In all other cases, 
either the file cannot reach the radio-
graphic terminus or will pass it. These 
conclusions are in agreement with Stab-
holz studies.6 This can be interpreted as 
the canal entrance or the coronal part in-
hibit the file from reaching the apex and 
give a false feeling of apical constriction.

On the contrary, removal of the 
coronal part by preflaring will enhance 
the tactile sense to apical constriction 
and the file will have retention in this 
location. Hence, in 72.5 percent of cases 
apical constriction was felt within 1 mm 
of the apex and the number of files pass-

No. 15 file was inserted. A radiograph 
was taken using the Endoray, apply-
ing the X-rays 15- to 20-degrees mesi-
ally to the original. The working length 
for each canal and tooth was recorded 
and analyzed using Paired T-test.

Results
Forty patients who were referred 

to the endodontics department were 
studied. table 1 shows a significant 
difference between the working length 
measured on preflared samples and 
the true working length (p<0.001).

table 2 reveals a significant differ-
ence between the measured working 
length on samples not undergoing 
the preflare process (p<0.000) while 
table 3 compares the two experimental 
groups with and without preflaring.

table 4 reveals the file location with 
apical index in the two groups (preflared 
and without preflaring). In 29 cases (72.5 
percent) with preflaring method the 
file was located within 1 mm to apex, 
and in 6 cases the file passed the apex. 
Meanwhile in the 40 canals without 
preflaring, 11 cases (27.5 percent) were 
within 1 mm from apex and 19 were more 

In a study performed by Stabholz, Rot-
stein, and Torabinejad in 1995 on 120 adult 
patient root canals, it was shown that in 
76 percent of the teeth that underwent 
preflaring, the apical constriction was felt.6

Baumgartner, Marshal, and Davis 
published a study in 2002 that showed the 
variation in the working length of root 
canals with early coronal flaring has been 
at minimum during the instrumentation.7

Considering the previously mentioned 
descriptions, this study was designed to 
evaluate the impression of the preflaring 
method using Protaper rotary files on 
working length determination, to compare 
the preflared and nonpreflared canals.

Materials and Methods
This clinical trial study was performed 

on 40 mandibular molars with a 30- to 
40-degree apical curvature (Schneider’s 
method) in the patients’ mesial root 
of the molar teeth. The patients were 
selected from the endodontics depart-
ment at the Islamic Azad dental school. 

First, a radiograph with paral-
leling technique was taken using 
Endoray (Dentsply, Rinn), then the 
apical curvature was measured with 
Schneider’s index to ascertain the 
inclusion criteria. Next, case selection, 
anesthesia, access cavity preparation, 
and isolation were performed on every 
patient. To instrument the coronal 
portion, Protaper S1, and SX rotary 
files (Maillefer, Swiss) were used.

One mesial root canal (mesiobuc-
cal or mesiolingual) was randomly 
chosen, and using the aforementioned 
files, two-thirds of the canal length was 
inactively prepared. A No. 15 file (K-file 
Maillefer) was inserted in the canal, 
concerning the reference point, until 
the apical constriction was felt (tactile 
sense). Likewise, in the other mesial 
canal, which has no preflaring, another 
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table  1

Working Length in the Group With Preflaring

Index 
Observational method

X+sd X+ sd differences Paired T-test result

Preflaring
(n=40)

20.01+ 1.4 -1.2+0.8 P<0.001

True working length 20.21+1.3

table  2

Working Length in the Group Without Preflaring
Index
Observational method

X+sd X+ sd differences Paired T-test result

Without preflaring
(n=40)

18.7+ 1.4 -2.5+1.1 P<0.000

True working length (n=40) 20.21+1.3

A significant difference was shown in the measured working length (p<0.000).
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ing the apex had considerably decreased. 
This will lead to a prevention of the 
debris harbor throughout the apex.8

This study is also in agreement 
with Davis et al., Schroeder et al., and 
Contreras et al. who proved that esti-
mated working length will decrease while 
instrumentation is performed, early 
coronal flaring was more precise, and the 
working length had the lowest variation 
while preparation was done.7, 9,10 More 
importantly, Ibarrola et al. found that 
flaring at the coronal before working 
length determination with an electronic 
apex locator significantly improves the 
accuracy with which the apex locator is 
able to identify apical constriction.5

Luiten verified that, apical transporta-
tion in preflared canals is minimal and 
will lead to better shaping.11 This too is 
in agreement with the present study, 
which also showed that early coronal 
preflaring assists in canal cleaning and 
enhances the tactile sense to apical 
constriction. It will also lower the zip-
ping possibility which can overextend 
leading to overfilling, which will in turn 
cause post-treatment pain and discom-
fort and minimize treatment failure.

table  3

Comparing the Two Experimental Groups With and Without Preflaring

Index
Observational method

X+sd X+ sd differences Paired T-test result

Preflared
(n=40)

20.01+1.4 1.3+0.8 P<0.000

Nonpreflared (n=40) 18.7+ 1.4

table  4

The Location of File Tip in Two Experimental Groups
Preflared (n=40) Nonpreflared (n=40)

Distance to apex Number Percentage Number Percentage

Within 1 mm 20 72.5% 11 27.5%

More>1 mm 5 12.5% 19 47.5%

Overextended 6 15% 10 25%


