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ABSTRACT

Keywords: Blue-heat treated, pre-curved files, severely curved root canals.

Introduction: Root canal of the tooth often shows complex configurations that complicate the root canal treatment. Curved 
root canals cause difficulty in cleaning, shaping, and obturation. Complications that can occur include ledges, fractured 
instruments, canal blockages, zips, and perforations. This case report aims to provide a procedure for completing endodontic 
treatment of severely curved root canals. 
Case Illustration: A 18-years old male patient came to Dental Hospital Faculty of Dentistry, Universitas Trisakti with a major 
complaint of spontaneous pain on the right maxillary second premolar. The clinical examination revealed a caries lesion on 
the mesial aspect with an exposed to pulp chamber. The tooth responded to thermal test and showed sign of tenderness. After 
measurements using Schneider’s method, it was found that the curvature was in the severe category (34 degrees). The root 
canals were negotiated using pre-curved stainless steel #6 and #8 K-files, followed by glide path preparation using 13/.02 and 
16/.02 rotary files. Biomechanical preparation was done using blue heat-treated files until size 25/.06. Continuous irrigation 
using 5.25% sodium hypochlorite was performed at every file change. Sonic activation at the final irrigation was performed 
to create an acoustic streaming effect and optimize the flushing of debris from the apical third. The root canal was obturated 
with warm vertical compaction technique, and the tooth was restored using fiber-reinforced composite resin. At 3 months 
follow-up, the tooth shows no symptoms and functions normally. 
Conclusion: A proper and appropriate approach is needed in the treatment of severely curved root canals to achieve a 
successful endodontic treatment.

INTRODUCTION
It is not always easy to see how a root 
canal should be configured. In the event 
of iatrogenic errors, the dentist must 
select the appropriate devices for the 
management of curved canals based on 
precise knowledge of the tooth structure 
and degree of curvature. The tooth’s 
root canal frequently has complicated 
configurations that make the root canal 
therapy more difficult. Cleaning, shaping, 
and obturation are challenging procedures 
for teeth with curved root canals. The 
following complications can happen are 
perforations, canal obstructions, ledges, 
broken tools, and zips. The purpose of 
this case study is to present a method 
for finishing endodontic therapy on root 
canals with extreme curvature.

CASE ILLUSTRATION
An 18-year-old male patient came to 
Dental Hospital Faculty of Dentistry, 
Universitas Trisakti with a major 

complaint of spontaneous pain on the 
right maxillary second premolar. A 
caries lesion on the mesial aspect with 
an exposed pulp chamber was discovered 
during the clinical examination. The tooth 
responded to a thermal test and showed 
signs of tenderness. Schneider’s technique 
measurements revealed that the curvature 
fell into the severe category (34 degrees). 
An isolation cavity was set up after the 
use of rubber dams and anesthesia. Pre-
curved stainless steel #6 and #8 K-files 
with the degree of curvature visible on the 
radiograph were used to traverse the root 
canals. Determined the 6# K file up to the 
radiographic working length. Estimated 
length until the instrument’s curvature 
was marked, at which point coronal flaring 
was completed. An apex locator was then 
used in each canal to establish the working 
length. In cases where the coronal flaring 
and canal straightening caused a decrease 
in the working length as estimated by the 
radiography, the 6# K file continued to 
be used until the radiographic working 
length was reached, and then the 10# K file 

was introduced. To maintain the canal’s 
original shape and stop the instruments 
from traveling to the apical side of the 
apical foramen, precurve the file before 
putting them. Glide path preparation 
using 13/.02 and 16/.02 rotary files came 
next. Blue heat-treated files were used 
for biomechanical preparation up to size 
25/.06. Every file change was accompanied 
by continuous irrigation with 5.25% 
sodium hypochlorite. To maximize the 
removal of material from the apical third 
and provide a streaming effect, sonic 
activation was carried out during the last 
irrigation. A heated vertical compaction 
technique was used to obturate the root 
canal, and fiber-reinforced composite 
resin was used to the tooth. After three 
months, there are no symptoms and the 
tooth is functioning normally.

DISCUSSION
Accessing curved canals in a straight 
path is crucial. Endodontic files are not 
required to bend before entering the 
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canal, which lessens the strain on them. 
During the procedure, ultrasonics is used 
to conservatively improve the form of 
the access cavity. To prevent instrument 
fracture, it is imperative to establish a 
clear glide path using hand files prior to 
utilizing rotary files. Start with safe-ended, 
tiny hand files. Before inserting any hand 
files into the canal, give them a pre-curve. 
Pre-curved files are more effective at 
navigating curves than straight files. To 
precurve, a progressive curve is placed 
along the whole length of the file, and near 
the apical end of the instrument, a sharp 
curve measuring almost 45° is placed.1 
Instead of following the canal’s curvature, 
a straight file’s point is more likely to leave 
a ledge behind. It might be necessary to 
approach a highly curved canal in phases. 
Before attempting to maneuver around 
the bend, prepare the canal using hand 
and rotary files. This marginally expands 
the hand file’s footprint and improves the 
tactile feedback the tip provides. When 
preparing curved canals, a flexible rotary 
file system that respects the architecture of 
the canal is used for cleaning and shaping. 
Sodium hypochlorite irrigation on a 
regular basis helps keep debris out of the 

canal. Using small hand files (sizes 6–10) 
to maintain patency and recapitulate 
regularly is crucial. Blockages can occur 
as a result of debris building up quickly. 
This may result in iatrogenic mistakes.2 
Recent developments in dentistry have 
led to the use of rotary devices with heat-
treated nickel-titanium (NiTi) files to 
tackle the intricate anatomy of root canals. 
The high rigidity of the NiTi instruments 
helps to provide strong lateral forces 
in curved canals and gets better with 
increasing instrument size. The flexibility, 
effectiveness, and cutting capacity of NiTi 
rotary files have made them a preferred 
tool for shaping root canals.3 For the 
preparation of root canals, nickel-titanium 
(NiTi) devices have been and remain 
frequently utilized. These tools’ flexibility 
is a huge advantage since it makes the 
process of creating curved canals more 
predictable. However, the prognosis of the 
endodontic therapy is compromised in 
these circumstances due to the possibility 
of torsional fracture and/or cyclical fatigue. 
Various alloys and instrument components 
have been suggested to improve fatigue 
resistance and flexibility. A significant 

advancement in the mechanical qualities 
of the instrument that has led to a safer 
and more precise root canal preparation 
is the thermal treatment of NiTi alloys. 
In addition to increasing predictability 
and efficiency and reducing procedural 
errors— particularly in curved canals—
the use of NiTi rotary files for root canal 
preparation made it possible to create 
consistently tapered preparations.4

CONCLUSION 
A successful endodontic treatment for 
severely curved root canals requires a 
proper and appropriate approach.
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Figure 1. 	 (a) and (b) Pre-operative, (c) Access opening, (d) Working length 
confirmation using a radiograph. (e) and (f) After obturation and direct 
restoration using fiber-reinforced resin composite.
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