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ABSTRACT
Objective: The purpose of this study was to evaluate if the apical third enlargement of root canal 

is the determinant factor for the repair of periapical lesions in endodontic treatment.
Methods: Eighty upper and lower incisors, canines and premolars with periapical lesions were 

randomly divided in 2 groups and were treated by undergraduate students. Canals were instrument-
ed with up to 3 files in group I (n = 40) and up to 4 files in group II (n = 40) 1 mm short of the apex and 
were filled with a calcium hydroxide dressing. After removing calcium hydroxide 14 days later, both 
groups were filled using the lateral condensation technique. In the 2-year follow-up, a few patients 
did not return, and some cases did not present conditions for accurate comparisons. Therefore, only 
43 patients (24 in group I and 19 in group II) presented conditions for radiographic comparisons. Data 
were statistically analyzed using Fisher's exact test. 

Results: Comparison of the initial and follow-up radiographs showed that 22 out of 24 (91.67%) 
patients in group I and 17 out of 19 patients (89.47%) in group II showed repair. Statistical analysis 
revealed no significant differences between the groups (P>.05). 

Conclusion: The results of this study show that the apical third enlargement did not alter the out-
come of endodontic treatment of teeth with periapical lesion performed by undergraduate students. 
(Eur J Dent 2012;6:385-388)
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Enlargement of root canals is long dated and 
supported by literature.1,2 In straight canals, it is 
a rather simple procedure; however, in curved 
canals, it represents a difficult task. The size at 
which the apical third of these root canals will be 
enlarged represents one of the most controversial 
topics in endodontics.3 

In order to overcome such difficulties, many 
techniques have been proposed and some of them 
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establish to start the instrumentation with a file 
that binds at working length and more 3 or 4 of in-
creasing size besides it.4 On the other hand, more 
recently, a single instrument has been proposed to 
instrument the root canal.5

Yared and Bou Dagher6 reported that the ca-
nals instrumented to a 25 K-file were as clean as 
those instrumented to a 40 K-file with no signifi-
cant difference regarding the bacterial elimination 
from the root canals. There was no significant dif-
ference in the elimination of bacteria between the 
palatal canals of the upper molars submitted to 
apical enlargement up to a 35 K-file and those that 
were enlarged to smaller file sizes.7 

Conversely, Rollison et al8 observed that the 
apical enlargement to a size #50 K-file in me-
siobuccal canals of mandibular molars provided 
greater reduction in the amount of bacteria than in 
teeth enlarged to a 35 K-file. Hecker et al9 stated 
that the apical preparation size in 2-canal upper 
premolars and mandibular premolars should be 
at least 6 sizes larger than the first apically bind-
ing file, whereas in upper premolars with a central 
canal, the root canal should be enlarged to 8 sizes 
larger. Root canals should be shaped to larger siz-
es than normally recommended.10

The association of enlargement to a greater 
ability to remove infected contents of the root ca-
nal is widely accepted,11 but at the same time, it is 
rather controversial, and no study has ever shown 
a direct relation between apical enlargement and 
clinical success or failure.12

The purpose of this study was to investigate if 
the enlargement of root canals in cases of necrotic 
pulp and periapical lesion performed by under-
graduate students is a true determinant factor for 
the repair.

MATERIAL AND METHODS
Eighty males and females patients aged 20-50 

years, who were not under antibiotics and had no 
systemic diseases, such as uncontrolled hyper-
tension and uncontrolled diabetes mellitus, were 
randomly included in this study after signing an 
informed consent in agreement to its terms. The 
study was approved by the Research Ethics Com-
mittee of the School of Dentistry of Bahiana School 
of Medicine and Public Health. 

Single-rooted upper and lower incisors, ca-
nines and premolars with 1 canal were endodonti-

cally treated by the undergraduate students at the 
School of Dentistry of Bahiana School of Medicine 
and Public Health. The presence of necrotic pulp 
and periapical lesion of no more than 5 mm of di-
ameter was the inclusion criteria adopted for this 
study. Teeth with incompletely formed apices con-
firmed by radiographic evaluation or the presence 
of accidents or complications during treatment 
(calcified canals, impossibility of achieving apical 
patency) and periodontal probing outside normal 
limits were exclusion criteria also adopted.

A complete clinical record containing the pa-
tients’ main concern, clinical and radiographic as-
pects of the teeth, results of pulp sensitivity and 
percussion tests as well as the endodontic proce-
dures performed were maintained for each patient 
participating in the study.

Access and preparation of the pulp chamber 
were carried out with a #3 carbide round bur (KG 
Sorensen, Cotia, Brazil) and Endo-Z bur (Maille-
fer, Ballaigues, Switzerland). Crown-down tech-
nique by using manual watch-winding motion with 
Flexofile (Maillefer, Ballaigues, Switzerland) was 
carried out and size 2 and 3 Gates-Glidden drills 
prepared the cervical and the middle thirds of the 
canals. 

Canals were instrumented up to 3 files (the 
bound file and 2 files beyond it) in group I (n = 40) 
and up to 4 files (the bound file and 3 files beyond 
it) in group II (n = 40) 1 mm short of the apex. 

Irrigation with 2-mL 2.5% sodium hypochlorite 
(Q-Boa – Indústrias Anhembi S/A, Osasco, Brazil) 
was performed using a 5-mL Plastic Syringe 10pk 
and capillary tip (Ultradent Products Inc., South 
Jordan, UT, USA) at each instrument change, with 
the irrigation needle positioned at 5-mm short of 
the apex. Moreover, foramen cleaning was carried 
out in all of the teeth with a file that was bound 
to the walls of the foramens11 by using manual 
watch-winding motion. After instrumentation, root 
canals were irrigated with 3-mL sterile saline and 
dried with paper points. 

For the smear layer removal, the canals were 
irrigated with 1-mL 17% EDTA (INODON - Porto 
Alegre, Brazil), which was agitated by a lentulo 
spiral (FKG Dentaire, La-Chaux-de-Fonds, Swit-
zerland) and maintained in the root canal for 3 min. 
Then, they were irrigated with 2-mL 2.5% sodium 
hypochlorite, which was also agitated by a lentulo 
spiral and left in the canals for 5 min. Root canals 
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were then irrigated with 4 mL of sterile saline, 
dried with paper points, and filled with a calcium-
hydroxide saline paste carried by a lentulo spiral. 

After 14 days, calcium hydroxide was removed, 
and both groups were filled with gutta-percha 
cones (Dentsply, Petrópolis, Brazil) and Endofill 
sealer (Dentsply, Petrópolis, Brazil) by lateral con-
densation technique. 

Three radiographic aspects were considered 
to analyze treatment outcome: (1) complete heal-
ing (new bone formation and reestablishment of 
anatomic reference points: the lamina dura and 
the periodontal ligament width), (2) incomplete 
healing (decreasing of the lesion), and (3) failure 
(persistence of the lesion). Data were statistically 
analyzed by Fisher’s exact test by using the Graph-
Pad Prism (GraphPad, La Jolla, CA).

RESULTS
In the 2-year follow-up, a few patients did not 

return and some cases did not present conditions 
for comparisons, such as errors in the clinical re-
cords or poor quality of radiographs, and there-
fore they were excluded from the study. Overall, 
37 patients were excluded. Of the 43 remaining 
patients, 24 had root canals instrumented up to 3 
files (group I), whereas 19 had root canals instru-
mented with 4 files (group II).

Comparison of the initial and the follow-up 
radiographs showed that 22 (91.67%) patients 
in group I and 17 (89.47%) in group II presented 
complete repair. Statistical analysis carried out by 
Fisher’s exact test revealed no significant differ-
ences between the groups (P>.05).

These data are presented in Table 1.

DISCUSSION
Preparation of root canal should not be consid-

ered only for shaping, but also for cleaning.14–16 It 
is reasonable to suppose that the greater the en-
largement, the less likely that the microorganisms 
remain inside the root canal.11

However, considering the real anatomic diam-
eter of the root canal at the apex,17 it is possible 
that the actual protocols of instrumentation do not 

completely fulfill the ideal standards for apical en-
largement. Such limitation may be still greater if 
we consider that many root canals are not circular 
in the apical third, presenting 2 diameters.18

A few patients did not return for follow-up in 
our study and some cases did not present the best 
conditions for radiographic comparisons, but even 
considering that there was not a high sample size, 
the results seem to demonstrate that there is no 
direct correlation between the enlargement and 
the repair of periapical lesions. 

In group I, 22 of the 24 (91.67%) periapical le-
sions showed complete healing and 2, (8.33%) fail-
ure. They are very similar to the results of group II, 
in which in 19 cases instrumented with 4 files, 17 
(89.47%) were considered as completely healed, 
whereas 2 (10.53%) were not. 

One possible explanation for these results is 
the adjuvant action of the irrigating solutions19 and 
their solvent and antimicrobial properties and also 
the action of intracanal medication.20,21

Understanding that the levels of enlargement 
used in this study do not represent a suggestion 
for root canal instrumentation is of utmost impor-
tance. Considering that the treatments were per-
formed by dental students, which by itself reflects 
a situation of greater technical limitations,22-25 by 
using manual stainless steel instruments, the 
anatomic conditions were a factor dictating the ex-
tent of instrumentation.

It is possible that a better approach would be 
the instrumentation of curved canals, such as 
molars, with NiTi files, performed by experienced 
endodontists, but the purpose was not to evalu-
ate the characteristics of the instruments or the 
root canal anatomy. The aim was to investigate the 
effect that apical third enlargement of the canal 
would have on the repair of periapical lesions in 
the endodontic treatment performed by under-
graduate students. 

It must be understood that root canals should 
be adequately instrumented. The mechanical ac-
tion of instrumentation represents a major step in 
root canal preparation, but it does not seem rea-
sonable to predetermine rules for instrumenta-

Groups Number of Root Canals Success Failure

I 24 22 (91,67%) 2 (8,33%)  

II 19 17 (89,47%) 2 (10,53%)

Table 1. Number of root canals treated and frequency of treatment success.
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tion, as it has been done so far. It is not wise to 
predetermine levels of enlargement for different 
root canals with its diverse anatomic characteris-
tics such as curvature, diameter and length. 

CONCLUSION
The results of this study show that the apical 

third enlargement did not alter the outcome of 
endodontic treatment of teeth with periapical le-
sion performed by undergraduate students. They 
suggest that the repair of the periapical lesion may 
not have solely a direct relationship with the apical 
enlargement of root canals. Further clinical stud-
ies focusing on this topic should be carried out in 
order to better define this question.
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