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INTRODUCTION

Since the introduction of nickel-titanium rotary
files (NTRFs) to endodontics, they have proven to be
more flexible, more predictable, and more easily cen-
tered than stainless steel instruments; NTRFs also
facilitate faster preparation and result in relatively
less procedural errors1-5. NTRFs are considered a rela-
tively new technology; therefore, scientists, educators,
and the companies producing them need to under-
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ABSTRACT

  Nickel-titanium rotary file (NTRF) usage parameters were surveyed among dentists in Saudi
Arabia.

  A questionnaire encompassing the NTRF usage parameters was emailed to all members of the
Saudi Dental Society. Data were collected from participants and analyzed using chi-square tests.

  The response rate was 90.1% (n = 246). Of these respondents, 42.3% endodontists used NTRF in
all of their cases (p < 0.001). Almost 60% of the general dentists group reported the use of the crown-
down technique in conjunction with NTRF (p < 0.001), and 48% of members of the endodontist and
Saudi Board in Endodontics group did not change the way they accessed cavities when using NTRFs.
While 52% of the general dentists used sodium hypochlorite with a concentration of 1–3% (p < 0.001),
15% of the rest used saline only for irrigation. The majority of general dentists (58.5%) used an NTRF
for 2–4 patients (p d” 0.03) compared to 48.1% of the endodontists. Separation of the NTRF was the
most common problem reported by dental clinicians using it (80%, p < 0.05), while the second most
common problem was poor cleaning and shaping (26.8%, p < 0.001). About 53.8% of endodontists
reported that they had experienced NTRF separation with e”6 files during usage (26.9%).

  Further research into the preparation and irrigation techniques used in conjunction with NTRFs
is required, and in particular, efforts should be directed towards reducing file separation, as it was
the most common clinical complication reported by all groups. More hands-on training is needed in
order to demonstrate proper usage of NTRFs, and render the practitioner more familiar with the
product and help reduce the incidence of separation of NTRFs.

Keywords: Nickel Titanium rotary files, survey.

stand the clinical usage of this product so that they
may educate users and if needed modify and improve
the product.  One of the most effective tools with regard
to the collection of information and feedback from
users of NTRFs is questionnaires. Questionnaires are
relatively inexpensive compared to the other investi-
gation methods and can deliver results quickly; there-
fore, they may be used to identify problems early and
assist in solving them.

While the physical and mechanical properties of
NTRFs have been studied extensively, relatively few
studies have investigated NTRF usage parameters
globally (6-11), and, more recently, in the United
States of America12.

It is important to establish reliable statistics with
regard to the routine approaches of different practitio-
ners who use NTRFs, and particularly the relevant
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practices of general dentists, since they evidently per-
form the majority of root canal treatments (RCTs),
according to our previous study13. In this study, we
evaluated RCT performance and NTRF uptake among
practitioners specializing in different areas of dental
practice, and found that general dentists constituted
the bulk of those performing RCTs (45%).

 To our knowledge, there are no existing reports in
the literature on the use of NTRFs in Saudi Arabia.
Therefore, the aim of this study was to survey and
evaluate the NTRF usage patterns and accompanying
issues among a representative number of dentists,
endodontists, and other dental specialists working in
Saudi Arabia.

METHODOLOGY

Distribution and collection of the survey

Online questionnaires were distributed using the
web interface “Survey Monkey.” Responses were col-
lected over a 3-month period; 2 reminder emails were
sent to all responders, encouraging them to participate
in the study. In another recent study of ours (13), the
survey was sent to a total number of 1620 members,
following exclusion of inactive addresses from the
Saudi Dental Society email database. This second
study focused on the dentists who reported using
NTRFs (n = 273 out of 490). The response rate for this
study was 90.1 %, where 246 participants (out of 273)
completed all the questions.

In the current study the questionnaire comprised
11 questions relating to the proportion of RCTs per-
formed using NTRFs, the NTRF techniques used,
preparation sequences, irrigation techniques, fre-
quency of usage, type of teeth treated using NTRFs,
clinical complications, incidence of separation, and
reasons for file separation. Some of the questions
included in a study by Bird et al.12 were used in this
survey and covered most aspects of NTRF usage,
inferred from recent publications on NTRFs and root
canal preparation. Questionnaires were formulated in
2 languages, English and Arabic. A pilot questionnaire
was given to 5 dentists and endodontists to evaluate
their understanding of the survey and the clarity of the
questionnaire. Based on their feedback, the question-
naire was refined into their final format, and the
responses of these participants were included in the

final results. The questions were constructed in a
manner that avoids bias. For some questions, when a
list of possible choices was given, participants were
asked to choose the answer that best fitted their
clinical situation, and if none of the selections were
suitable, they were permitted to provide an answer of
their own.

All eleven questions in the questionnaire were
presented followed by options and check boxes that
were to be ticked as appropriate, and an “others”
option, which allowed the subject to provide their own
answer if desired. Selection of more than 1 answer was
permitted for some questions, where the context was
appropriate. An explanation of the objectives of the
study accompanied the questionnaires and assured
confidentiality. In order to guarantee anonymity, the
survey did not include the names or identification
numbers of the participants.

Data analysis

If more than 5% of respondents provided the same
response to a question with an open text field (i.e.,
under the “others” option), then that response was
integrated into the data set for statistical analysis as
a new category. Answers provided less frequently than
5% were stored as full text, but were not analyzed in
this study. An SPSS package (SPSS Inc., Chicago, IL)
was used for statistical analysis. Chi-square tests was
used to analyze the data set. The level of significance
was set at p = 0.05; outcomes of statistical tests were
only further investigated where this level was achieved.
When there were multiple responses for certain ques-
tions, a non-parametric chi-square test was conducted.

RESULTS

The 246 respondents who completed the survey
were grouped into 4 main categories: general dentists
(n = 94), Advanced Education in General Dentistry
(AEGD) and Saudi Board in Restorative Dentistry
(SBRD) (n = 59), endodontists and Saudi Board in
Endodontics (E&SBE) (n = 52), and “other specialties”
(prosthodontist, periodontist, pedodontist, orthodon-
tist, oral surgeon, and others) (n = 41).

Proportion of RCTs using NTRFs

With regard to the percentage of RCTs performed,
which included the use of NTRFs (Table 1), 42.3% of
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subjects in the E&SBE (÷2 = 70.489, p < 0.001) used
NTRFs in 100% of their cases. Those belonging to the
AEGD and Saudi Board in Restorative Dentistry used
NTRFs in 81–99% of their cases (35.6%). Conversely,
general dentists and those in the “other dental special-
ties” group used NTRFs in only 1–20% of their cases
(24.5% and 39%, respectively).

Access cavity preparation while using NTRFs
as compared to hand files

The participants were asked about the various
procedures or instruments they used in preparation
for using NTRFs (Table 2). Gates Glidden drills were
used prior to NTRFs (÷2 = 30.221, p < 0.01) by 52.5%
participants from the AEGD and Saudi Board in Re-
storative Dentistry group. In contrast, most of the
other groups (general dentists, 40.4%; E&SBE, 48.1%;
other dental specialty, 39%) were using the same
access cavity preparation method for both NTRFs and
hand files. The percentages of use of the Gates Glidden
and the Protaper SX among the general dentists group
was 24.5% each.

Preparation sequence for NTRFs

The crown-down technique was the most frequently
reported preparation sequence used by respondents
(Table 3). Within the general dentists group, almost
60% reported the use of the crown-down technique
while using NTRFs (57.4%, ÷2 = 66.458, p < 0.001).
There were no significant differences between the
other groups when other techniques were compared.
The second most commonly used preparation tech-
nique was the hybrid technique among the AEGD and
Saudi Board in Restorative Dentistry group (30.5%),
and the E&SBE group (30.8%).

Irrigants used when performing RCT

Respondents belonging to the general dentists
group (52.1%) exhibited the highest percentage of use
of sodium hypochlorite 1–3% (÷2 = 37.575, p < 0.001).
Most of the respondents used the same sodium hy-
pochlorite concentration as that of the irrigant of
choice while performing RCT (Table 4). An almost
equal number of endodontists and the Saudi Board in
Endodontics were found to use 1–3% sodium hypochlo-
rite (n=24) and >3% sodium hypochlorite (n=25), re-
spectively. It was noteworthy that a substantial per-
centage of general dentists and those in the “other

dental specialty” group used saline for irrigation (14.9%
and 19.5% respectively), while almost none of the
respondents used chlorhexidine for irrigation.

Type of lubricant used in conjunction with
NTRFs

Most of the respondents used lubricants in con-
junction with NTRF preparation (Table 5).
ethylenediaminetetraacetic acid (EDTA) was used sig-
nificantly more commonly (38.5%, ÷2 = 22.314; p d”
0.03) than the other lubricants within the E&SBE
group. Moreover, 38.3% of the general dentists used
EDTA as the main lubricant while using NTRFs.

With the exception of the E&SBE group, the ma-
jority of the respondents reported a high tendency to
use irrigation solutions as lubricants. A smaller per-
centage of the respondents from all groups used other
lubrication methods. Four of the respondents (7.7%) in
the E&SBE group did not use any lubricants, while
only 1 in each of the AEGD and Saudi Board in
Restorative Dentistry and the “other specialty” groups
did not use any lubricant.

Frequency of patients treated using one NTRF

The majority of respondents from different spe-
cialties reported using an NTRF for 2–4 patients
(Table 6). General dentists reported the highest per-
centage (58.5%) within the same group (÷2 = 18.164, p
d” 0.03). An almost equal number of respondents from
the general dentists (n=6), E&SBE (n=7), and “other
dental specialty” groups (n=6) used NTRFs for only a
single patient. Surprisingly, almost one-third (32.7%)
of the respondents from the E&SBE group used NTRFs
in 5 or more patients. It was also interesting to note
that the E&SBE exhibited the best recall with regard
to the number of uses of each NTRF (only 5.8% could
not recall).

Type of teeth treated using NTRF

Non-parametric analysis of the results relating to
the types of teeth treated revealed that all the groups
used NTRFs more commonly for the anterior teeth
(Table 7). The participants from the endodontists and
Saudi Board in Endodontics group reported most com-
monly using NTRFs for the anterior teeth (76.9%, p <
0.005). This was followed by the RCT of molar teeth
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with an almost equal number of respondents in both
the AEGD and Saudi Board in Restorative Dentistry
and the endodontist and Saudi Board in Endodontics
groups (55 and 50 respectively) preferring NTRFs.
Subjects in the endodontist and Saudi Board in Endo-
dontics group reported using NTRFs on all 3 types of
teeth.

Technique used to decide when to discard
NTRF

Most of the respondents relied on the number of
uses or the number of patients to decide when to
discard NTRFs (Table 8). Though the percentages
obtained from the various groups did not differ signifi-
cantly (÷2 = 5.955, p = 0.7), 61% of the AEGD and Saudi
Board in Restorative Dentistry, 59.6% of endodontists
and Saudi Board in Endodontics, 58.5% of “other
dental specialties,” and 50% of the general dentists
groups relied on the number of times each file was
used. A small percentage of the respondents used
magnified defects or other criteria to assist in deciding
when to discard NTRFs.

Clinical problems while using NTRF

Separation of the rotary file was the most common
problem reported by dental clinicians, with E&SBE
reporting the highest percentage (80.8%, p = 0.05). The
“other dental specialty” group reported that the sec-
ond most common problem while using NTRFs is poor
cleaning and shaping (26.8%, p < 0.005) (Table 9). Loss
of canal curvature and apical perforation were also
common among general dentists and the AEGD and
Saudi Board in Restorative Dentistry group.

Incidence of NTRF separation

Respondents were asked, “how many rotary files
have you broken up to now?”; 39% of the AEGD and
Saudi Board in Restorative Dentistry group (÷2 =
37.751a, p < 0.001), 35.1% of the general dentists
group, and 34.1% of the “other dental specialty” group
reported having broken 1–3 files (Table 10). An equal
number of respondents from the E&SBE group re-
ported separation of 6–10 files, and more than 10
NTRFs (26.9%). Among respondents from the general
dentists group, 33% had never broken an NTRF com-
pared to only 9.6% of the endodontists and Saudi
Board in Endodontics group.

Factors causing NTRF separation

Most respondents within each group reported over
usage to be the most frequent cause of file separation,
although the results were not significant (p = 0.588)
(Table 11). AEGD and Saudi Board in Restorative
Dentistry subjects reported complex canal anatomy
(62.7%) and improper access cavity (40.7%) to be fac-
tors causing file separation (p < 0.01). Frequent ster-
ilization was a statistically significant reason for file
separation reported by respondents from the “other
dental specialty” group (24.4%, p < 0.005). Other
factors that reportedly cause separation of rotary files
among all the respondents were no irrigation (p <
0.05), not following manufacturer’s instructions (p <
0.05), unknown factors (p < 0.05), and other factors not
listed in the questionnaire (p < 0.05).

TABLE 1: PROPORTION OF ROOT CANAL TREATMENTS USING NTRF IN RELATION TO SPECIALTY

Group General AEGD   & Endodontist Other Dental
% of RCTs Dentists Saudi Board & Saudi Board Specialties
usingNTRF in Restorative  in Endodontics

Dentistry
0% (%) a 1 (1.1) 1 (1.7) 0 (0) 1 (2.4)
1-20% (%) 23 (24.5) 1 (1.7) 1 (1.9) 16 (39.0)
21-40% (%) 16 (17.0) 4 (6.8) 1 (1.9) 3 (7.3)
41-60% (%) 11 (11.7) 2 (3.4) 6 (11.5) 4 (9.8)
61-80% (%) 14 (14.9) 13 (22.0) 5 (9.6) 3 (7.3)
81-99% (%) 13 (13.8) 21 (35.6) 17 (32.7) 10 (24.4)
100% (%) 16 (17.0) 17 (28.8) 22 (42.3)** 4 (9.8)
Total 94 59 52 41

a The percentage valued between parenthesis refer to each group, **(÷2= 70.489, p< 0.001),
   Advanced Education in General Dentistry (AEGD)
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TABLE 2: ACCESS CAVITY PREPARATION FOR THE USE OF NTRF IN COMPARISON TO HAND
FILES, IN RELATION TO SPECIALITY

Group General AEGD   & Endodontist & Other Dental
UsedTechnique Dentists Saudi Board & Saudi Board Specialties

in Restorative  in Endodontics
Dentistry

  No Difference (%)a 38 (40.4) 13 (22.0) 25 (48.1) 16 (39.0)
  Gates Glidden(%) 23 (24.5) 31 (52.5)** 16 (30.8) 11 (26.8)
  Pesso-reamers(%) 3 (3.2) 0 (0) 0 (0) 0 (0)
  Orifice Shapes(%) 6 (6.4) 8 (13.6) 4 (7.7) 2 (4.9)
  ProtaperSX(%) 23 (24.5) 6 (10.2) 7 (13.5) 11 (26.8)
  Other (%) 1 (1.1) 1 (1.7) 0 (0) 1 (2.4)
  Total 94 59 52 41
a The percentage valued between parenthesis refer to each group,  **(÷2 =30.221, p <0.01)
    Advanced Education in General Dentistry (AEGD)

TABLE 3: PREPARATION SEQUENCE FOR NTRF IN RELATION TO SPECIALITY

Group General AEGD   & Endodontist & Other Dental
Preparation Dentists Saudi Board & Saudi Board Specialties
Sequence in Restorative  in Endodontics

Dentistry

  Crown Down (%)a 54 (57.4)** 30 (50.8) 23 (44.2) 21 (51.2)
  Hybrid (%) 7 (7.4) 10 (16.9) 5 (9.6) 7 (17.1)
  Step Back (%) 14 (14.9) 0 (0) 1 (1.9) 6 (14.6)
  Shaping Waves (%) 6 (6.4) 1 (1.7) 0 (0) 4 (9.8)
  Patency File (%) 2 (2.1) 0 (0) 1(1.9) 0(0)
  Glide Path (%) 1 (1.1) 0 (0) 6 (11.5) 0(0)
  Hybrid (%) 10 (10.6) 18 (30.5) 16 (30.8) 2 (4.9)
  Other (%) 0 (0) 0 (0) 0 (0) 1 (2.4)
a The percentage valued between parenthesis refer to each group, **(÷2 = 66.458, p <0.001)
   Advanced Education in General Dentistry (AEGD)

TABLE 4: IRRIGANTS USED WHEN PERFORMING RCT IN RELATION TO SPECIALITY

Group General AEGD   & Endodontist & Other Dental
Irrigant used Dentists Saudi Board & Saudi Board Specialties

in Restorative in Endodontics
Dentistry

Saline (%)a 14 (14.9) 1 (1.7) 1 (1.9) 8 (19.5)
SodiumHypo- 9 (9.6) 4 (6.8) 2 (3.8) 8 (19.5)
Chloride< 1%(%)
Hypo-Chlori- 49 (52.1)** 30 (50.8) 24 (46.2) 16 (39.0)
de1 – 3%(%)
SodiumHypo- 19 (20.2) 22 (37.3) 25 (48.1) 7 (17.1)
Chloride> 3%(%)
Chlorhexidine(%) 1 (1.1) 0 (.0) 0 (.0) 1 (2.4)
Other (%) 2 (2.1) 2 (3.4) 0 (0) 1 (2.4)

a The percentage valued between parenthesis refer to each group,**(÷2 =37.575, p <0.001)
   Advanced Education in General Dentistry (AEGD)
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TABLE 7: TYPE OF TEETH WHERE NTRF ARE USED IN RELATION TO SPECIALITY

Group General AEGD   & Endodontist & Other Dental
TeethTreated Dentists Saudi Board & Saudi Board Specialties

in Restorative  in Endodontics
Dentistry

Anterior Teeth(%)a 44 (46.8) 31 (52.5) 40 (76.9)** 17 (41.5)
Premolar Teeth (%) 68 (72.3) 47 (79.7) 47 (90.43) 29 (70.7)
Molar Teeth(%) 70 (74.5) 55 (93.2) 50 (96.2) 26 (63.4)*

a The percentage valued between parenthesis refer to each group, each participant was able to
  choose more than one option,
    Advanced Education in General Dentistry (AEGD) (*p= 0.03, ** p= 0.004)

TABLE 8: TECHNIQUES USED TO DECIDE WHEN TO DISCARD NTRF

Group General AEGD   & Endodontist & Other Dental
Technique Used Dentists Saudi Board & Saudi Board Specialties

in Restorative  in Endodontics
Dentistry

Number of Usage (%)a 47 (50.0) 36 (61.0) 31  (59.6) 24 (58.5)
Naked Eye Defect (%) 40 (42.6) 19 (32.2) 14 (26.9) 14 (34.1)
Magnified Defects (%) 4 (4.3) 3 (5.1) 4 (7.7) 2 (4.9)
Orifice Shapes (%) 3 (3.2) 1 (1.7) 3 (5.8) 1 (2.4)
a The percentage valued between parenthesis refer to each group,   (x2 =5.955, p =0.7)

   Advanced Education in General Dentistry (AEGD)

TABLE 5: TYPE OF LUBRICANT WHILE USING NTRF IN RELATION TO SPECIALITY

Group General AEGD   & Endodontist & Other Dental
Used Lubricant Dentists Saudi Board & Saudi Board Specialties

in Restorative  in Endodontics
Dentistry

No Lubricant (%) a 7 (7.4) 1 (1.7) 4 (7.7) 1 (2.4)
Glyde Paste(%) 16 (17.0) 17 (28.8) 14 (26.9) 13 (31.7)
EDTAb Paste(%) 36 (38.3) 15 (25.4) 20 (38.5)* 5 (12.2)
Irrigation 33 (35.1) 22 (37.3) 13 (25.0) 21 (51.2)
Solution(%)
Other (%) 2 (2.1) 4 (6.8) 1 (1.9) 1 (2.4)

a The percentage valued between parenthesis refer to each group, *(÷2 =22.314, p d” 0.03)
b     Ethylenediaminetetraacetic acid
c Advanced Education in General Dentistry (AEGD)

TABLE 6: FREQUENCY OF PATIENTS TREATED USING ONE NTRF, IN RELATION TO SPECIALITY

Group General AEGD   & Endodontist & Other Dental
# of Patients Dentists Saudi Board & Saudi Board Specialties

in Restorative  in Endodontics
Dentistry

One Patient (%)a 6 (6.4) 2 (3.4) 7 (13.5) 6 (14.6)
2-4 Patients (%) 55 (58.5)* 33 (55.9) 25 (48.1) 22 (53.7)
> 5Patients (%) 13(13.8) 12 (20.3) 17 (32.7) 8 (19.5)
Can’t Recall (%) 20 (21.3) 12 (20.3) 3 (5.8) 5 (12.2)

a The percentage valued between parenthesis refer to each group, *(÷2 =18.164, p d” 0.03)
     Advanced Education in General Dentistry (AEGD)
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TABLE 10: INCIDENCE OF NTRF BREAKAGE IN RELATION TO SPECIALTY

Group General AEGD   & Endodontist & Other Dental
Incidence of Dentists Saudi Board & Saudi Board Specialties
Breakage in Restorative  in Endodontics

Dentistry

None (%)a 31 (33.0) 6 (10.2) 5 (9.6) 11 (26 .8)
1-3 files (%) 33 (35.1) 23 (39)** 10 (19.2) 14 (34.1)
4-6 files (%) 13 (13.8) 16 (27.1) 9 (17.3) 6 (14.6)
6-10 files (%) 8 (8.5) 8 (13.6) 14 (26.9) 6 (14.6)
> 10 files (%) 9 (9.6) 6 (10.2) 14 (26.9) 4 (9.8)

a The percentage valued between parenthesis refer to each group,    **(÷2 =37.751a, p <0.001)
    Advanced Education in General Dentistry (AEGD)

TABLE 11: FACTORS CAUSING FILE BREAKAGE IN RELATION TO SPECIALTY

Group General AEGD   & Endodontist & Other Dental
Factor Dentists Saudi Board & Saudi Board Specialties

in Restorative  in Endodontics
Dentistry

Over Usage (%)a 70 (74.5) 50 (84.7) 40 (76.9) 28 (68.3)
High Rotation Speed (%) 27 (28.7) 21 (35.6) 12 (23.1) 15 (36.6)
Low Rotation Speed (%) 3 (3.2) 1 (1.7) 3 (5.8) 1 (2.4)
No Irrigation (%) 27 (28.7) 13 (22.0) 5 (9.6) 10 (24.4)
Complex Canal Anatomy (%) 41 (43.6) 37 (62.7) 27 (51.9) 22 (53.7)
Improper Access Cavity (%) 30 (31.9) 24 (40.7)** 12 (23.1) 7 (17.1)
Not Following Manufacturer 22 (23.4) 17 (28.8) 5 (9.6)* 10 (24.4)
Instruction (%)
Patient Moved Suddenly (%) 12 (12.8) 4 (6.8) 7 (13.5) 6 (14.6)
Frequent Sterilization (%) 14 (14.9) 8 (13.6) 2 (3.8) 10 (24.4)**
Unknown (%) 14 (14.9) 2 (3.4) 5 (9.6) 3 (7.3)
Other (%) 2 (0.8)* 3 (5.1) 1 (1.9) 4 (9.8)

a The percentage valued between parenthesis refer to each group
    Advanced Education in General Dentistry (AEGD), (** p= 0.003)

TABLE 9: CLINICAL PROBLEMS WHILE USING NTRF, IN RELATION TO SPECIALITY

Group General AEGD   & Endodontist & Other Dental
ClinicalProblem Dentists Saudi Board & Saudi Board Specialties

in Restorative  in Endodontics
Dentistry

Transportation(%)a 14 (14.9) 9 (15.3) 4 (7.7) 4 (9.8)
Zipping(%) 12 (12.8) 9 (15.3)* 3 (5.8) 2 (4.9)
Canal Ledge(%) 13 (13.8) 4 (6.8) 3 (5.8) 4 (9.8)
Lateral Perforation(%) 6 (6.4) 3 (5.1) 4 (7.7) 3 (7.3)
Apical Perforation(%) 18 (19.1) 10 (16.9) 6 (11.5) 5 (12.2)
Breakage of the file(%) 55 (58.5) 47 (79.7) 42 (80.8)* 23 (56.1)
Loss of Canal Curvature(%) 20 (21.3) 10 (16.9) 4 (7.7) 7 (17.1)
Poor Cleaning and Shaping(%) 5 (5.3) 3 (5.1) 3 (5.8) 11(26.8)**
Other(%) 7 (7.4) 4 (6.8) 7 (13.5) 4 (9.8)

a The percentage valued between parenthesis refer to each group
    Advanced Education in General Dentistry (AEGD), (*pd” 0.05, ** pd” 0.001)
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DISCUSSION

The purpose of this study was to gain insight into
the background, experience, and habits of dentists
residing in Saudi Arabia with regard to their NTRF
usage parameters. Several studies have used ques-
tionnaires successfully to collect information about
rotary files7-9,12, which added to our knowledge of NTRF
use in these countries. However, we still lack a lot of
information regarding NTRFs in Saudi Arabia, which
is considered one of largest markets for these products
in the area. This information can be used by the Saudi
dental community to address the need for improve-
ment while focusing on the weaknesses.

In our previous study13, we were able to secure a
30.6% response rate from dentists practicing across
different regions of Saudi Arabia. The response rate
for the current study was 90.1%. Some groups were
merged together to render the analysis more practical,
as they had similar postgraduate-level requirements.
In addition to endodontists, we recently found that
over 52% of general dentists and 75.5% of the “other
specialty” group (prosthodontist, periodontist, pedo-
dontist, orthodontist, oral surgeon, and others) who
participated in our previous work, were NTRF users
(13). Therefore, we thought it was important to study
the usage parameters and relate them to different
specialties.

Over 42% of the endodontists and Saudi board in
Endodontics group used NTRFs in 100% of their cases,
which is approximately 20% less than that reported by
their counterparts in the United States of America
(USA)12. This is in consensus with our previous publi-
cation13, which reported that in Saudi Arabia, NTRFs
are underutilized by endodontists compared to other
countries. However, only 1% of general dentists in
Saudi Arabia had never used NTRFs, compared to 85%
reported in Denmark7. It has also been reported that
Flemish general dentists used NTRFs 47.1% of the
time10. Having proper access entry for the NTRF is a
critical step in root canal preparation, which aims to
reduce unnecessary stresses on the rotary file; there-
fore, our participants were asked to provide feedback
about their access cavity technique while using NTRFs.
In our study, almost 50% of the endodontist and Saudi
Board in Endodontics group did not change the way
they prepared their access cavity, while 76% of
endodontists in the USA report using the usual access
cavity procedures when using NTRFs12. This might
reflect the familiarity of usage within the dental com-
munity in the USA compared to Saudi Arabia. Since
we lack information about the irrigants used while
performing RCT, we asked the participants what
irrigants they were using. Almost 15% of the general

dentists reported using saline as the sole irrigant,
while the rest used sodium hypochlorite, at varying
concentrations. These results were alarming since we
know that sodium hypochlorite (NaOCl) is currently
the gold standard to achieve disinfection and tissue
dissolution, and while the current concept of root canal
therapy is “chemo-mechanical”14,15. Therefore, more
lectures and hands-on training are needed in this area,
targeting general dentists, to emphasize the impor-
tance of using the proper irrigants and the effect of
concentration and heat on the dissolution and antibac-
terial properties.

Since NTRFs separate more readily than stain-
less-steel files according to a previous study16, and
since there are no previous reports on the incidence of
NTRF separation in Saudi Arabia, we asked our par-
ticipants some questions about their experiences with
rotary file separation. Even though most NTRF manu-
facturers suggest single usage, our results revealed
that 58.5% of the general dentists group and 48% of the
endodontists and Saudi Board in Endodontics group
used NTRFs in 2–4 patients, while only 6.4% and
13.5% respectively used them only once. Our results
are comparable to those of Bird12, where 55% of
endodontists in USA reported using NTRFs in 2–4
patients. Our respondents’ single usage rate is also
comparable to that reported by Parashos and Messer8,
who showed that 12% of respondents used NTRFs for
a single patient. One of the main reasons for NTRF
single usage is to reduce the incidence of instrument
separation, which usually ranges from 1.7% to
14.0%.17-20

This study showed that 80% of the endodontists
and almost 60% of the general dentists reported file
separation to be the most important clinical problem
while using NTRFs. In a related point, the next ques-
tion was about the main reason for NTRF separation.
All groups reported that over usage was the main
reason for file fracture. Since endodontists generally
perform the most endodontic treatments, they re-
ported the highest incidence of file separation (>6
times), while the general dentists reported less than 6
times, which is comparable to the values reported in
the Parashos study8. Where the instrument is used
more frequently in more canals, it will be exposed more
to factors such as torsional stress, cyclic fatigue, and
metal corrosion, thus becoming more prone to
fracture21-25.

Another important point to consider when using
an NTRF more than once is the inability to remove all
organic components with sterilization; a previous study
has indicated that it is difficult to remove prion pro-
teins from the surface of NTRFs after usage26. To build
on the aspects and clinical observations reported in
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this study, more in vitro and clinical studies are needed
to determine best practices with regard to NTRF use.

CONCLUSION

The current study focused on NTRF usage param-
eters within the surveyed dentists residing in Saudi
Arabia. We confirmed our previous finding that gen-
eral dentists and endodontists in Saudi were using
NTRFs less frequently than their counterparts in
other countries. Some general dentists were using
saline as the sole irrigant, indicating the need to
educate them about the necessity of using a better
irrigation solution, to ensure better success of their
treatment. Most of the respondents were using the
files in more than 1 patient. Extra efforts should be
directed towards reducing file separation since it is the
most common clinical complication reported by all
groups. More hands-on training is needed to demon-
strate the proper use of NTRFs and to render the end
user more familiar with the product, thereby reducing
the incidence of separation of NTRFs.
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