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Objectives: This study aimed to evaluate dentists’ self-reported use of rotary instrument
systems and related selection criteria during non-surgical endodontic retreatment in Turkey,
and to identify demographic and professional factors associated with these outcomes.
Methods: A nationwide, cross-sectional, web-based survey consisting of 14 structured ques-
tions was distributed to practicing dentists in Turkey. The questionnaire assessed demo-
graphic characteristics, self-reported retreatment practices, rotary instrument system use,
selection criteria, perceived disadvantages, perceived causes of instrument fracture, and
irrigation protocols. Data were statistically analyzed. Associations between categorical var-
iables were evaluated using Pearson’s chi-square and Fisher’s exact tests.
Results: A total of 565 dentists were included. Associations involving retreatment perfor-
mance by specialty status, rubber dam use by specialty status and years of clinical experi-
ence, and irrigation activation use by specialty status survived Bonferroni correction. Asso-
ciations involving gender and rubber dam use, specialty status and self-reported rotary
instrument system use, and general practitioners’ reporting of time efficiency reached nom-
inal significance only and were interpreted as exploratory.
Conclusion: Working principle and file design were the most commonly reported selection
criteria for rotary systems during retreatment. Self-reported clinical practices differed ac-
cording to specialty status and years of clinical experience, whereas gender-related associ-
ations were nominal and should be interpreted as exploratory. (Rev Port Estomatol Med Dent
Cir Maxilofac. 2026;67(x):1-11)
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Introduction

When primary root canal treatment fails, non-surgical endo-
dontic retreatment is generally considered the first-line ap-
proach because it enables removal of previous filling materi-
als, re-disinfection of the root canal system, and subsequent
re-obturation while preserving the natural tooth.»? Clinical
studies have shown that the outcome of retreatment may be
influenced by several factors, including anatomical complex-
ity, preoperative periapical status, tooth type, and procedural
strategy.’

Although both primary root canal treatment and retreat-
ment involve chemomechanical preparation of the root canal
system, retreatment represents a distinct clinical scenario. In
retreatment cases, clinicians are required not only to re-in-
strument the canals but also to remove existing obturation
materials, manage complications related to previous treat-
ment, and negotiate potentially altered canal anatomy.* These
challenges may affect instrument selection, working strategy,
perceived procedural difficulty, and treatment duration. There-
fore, clinicians’ self-reported use of rotary instrument systems
and related selection criteria during retreatment should not
be assumed to be identical to those used in primary root canal
treatment.

The introduction of nickel-titanium (NiTi) rotary systems
represents a major advancement in endodontic practice by
improving canal shaping efficiency, preserving canal curva-
ture, and reducing operator fatigue.>® In addition, the me-
chanical behavior of NiTi instruments is influenced by design
features, alloy metallurgy, heat treatment, kinematics, and
testing conditions, all of which may affect clinical perfor-
mance and instrument selection.® However, instruments orig-
inally designed for primary canal shaping may not always
demonstrate optimal efficiency in retreatment cases, partic-
ularly when removal of filling materials is required. Conse-
quently, retreatment-specific systems with modified geome-
tries, tapers, alloy treatments, and kinematic motions have
been developed.*

The selection of a rotary system may be influenced by mul-
tiple factors, including file design, motion kinematics, fatigue
resistance, debris extrusion, clinician experience, and famil-
iarity with a given system.®1° Although numerous in vitro and
ex vivo studies have compared the mechanical performance
of different systems, evidence regarding clinicians’ self-report-
ed use of rotary instrument systems and retreatment-related
selection criteria remains limited.*®’

Previous surveys have investigated general endodontic in-
strumentation trends, NiTi file use, and clinical decision-mak-
ing patterns among dentists.”®! However, evidence specifical-
ly focused on the self-reported use of rotary instrument
systems during non-surgical endodontic retreatment remains
limited, as prior surveys have not comprehensively addressed
retreatment-specific selection criteria in this clinical context.
Therefore, the present study addresses a specific gap by eval-
uating the self-reported use of rotary instrument systems, re-
lated selection criteria, and associated clinical practices during
retreatment in a nationwide sample of dentists in Turkey.

In this study’s survey, dentists’ preferences for rotary in-
strument systems during non-surgical endodontic retreat-

ment were defined by their self-reported use and related se-
lection criteria. The null hypothesis was that these outcomes
would not differ according to dentists’ gender, years of clinical
experience, or specialty status. Accordingly, the aims of this
study were to investigate self-reported clinical practices relat-
ed to non-surgical retreatment, examine self-reported use of
rotary instrument systems and related selection criteria, iden-
tify demographic and professional factors associated with
these outcomes, and evaluate the relationship between clini-
cians’ professional background and retreatment-related clin-
ical practices.

Material and Methods

This study was approved by the Non-Interventional Clinical
Research Ethics Committee of the Faculty of Health Sciences,
Marmara University, Turkey, on December 28, 2023 (Protocol
No: 2023-152), and was conducted in accordance with the
principles of the Declaration of Helsinki. Written informed
consent was obtained electronically from all participants be-
fore they accessed the questionnaire. To preserve anonymity,
no directly identifying personal data was collected.

The study was conducted between June 14 and November
22, 2024, and included dentists actively practicing in Turkey.
The questionnaire was developed using Google Forms.

Licensed dentists working in private clinics, public hospi-
tals, oral and dental health centers, or university hospitals
were eligible for inclusion, whereas dental students and in-
terns were excluded. Participation was entirely voluntary, and
responses were screened for eligibility, analyzability, and po-
tential duplication before analysis.

The reporting of this cross-sectional internet-based survey
was guided by relevant STROBE and CHERRIES recommenda-
tions.'>'3 The survey was distributed electronically through
the Turkish Dental Association’s mailing list to licensed den-
tists practicing in Turkey. A total of 31,625 dentists were
reached electronically. The questionnaire was not publicly
advertised on open social media platforms, and no individu-
alized access tokens or passwords were used. Multiple entries
were minimized by using the Google Forms one-response-per-
account option when technically available and by screening
the final dataset for identical or highly similar response pat-
terns. Because the survey was anonymous, no IP addresses,
cookies, device identifiers, or directly identifying personal data
were collected. In total, 565 analyzable responses were includ-
ed in the final analysis, corresponding to a final analyzed par-
ticipation rate of 1.8%. Link-access analytics were unavailable;
therefore, survey opening and partial completion rates could
not be calculated.

The questionnaire consisted of 14 structured items, includ-
ing both single-choice and multiple-choice questions, with
multiple responses permitted for selected items. The survey
was developed de novo by an academic team comprising one
professor and one endodontic specialty resident with end-
odontic experience, after a focused review of the relevant lit-
erature on endodontic practice patterns, retreatment proce-
dures, and rotary NiTi instrument use.>*? Before nationwide
distribution, the questionnaire was pilot-tested with a small
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group of practicing dentists to assess item clarity and applica-
bility, and minor wording amendments were incorporated
accordingly. Because the questionnaire consisted mainly of
descriptive categorical items rather than psychometric scales,
internal consistency analysis was not considered applicable.
No previously validated instrument was available for this spe-
cific retreatment-focused context; therefore, the questionnaire
was developed de novo for this study.

The first section collected information on gender, years of
clinical experience, and specialty status. The second section
evaluated self-reported use of rotary instrument systems
during retreatment, selection criteria for these systems, ex-
pectations and perceived disadvantages, perceived causes of
instrument fracture, and self-reported irrigation solutions and
activation methods.

As not all respondents completed all items, and some
items were applicable only to specific participant groups (e.g.,
questions on retreatment technique were directed only to
those who reported performing retreatment), percentages
throughout the Results section were calculated using the num-
ber of valid responses for each item. Accordingly, denomina-
tors may differ from the total sample of 565, and aggregate
totals may not equal 565 across all variables. No formal sample
size calculation was performed prior to the study; this is ac-
knowledged as a limitation of the study design. The full ques-
tionnaire was provided as supplementary material to improve
reporting transparency.

Data were analyzed using IBM SPSS Statistics version 25.0
(IBM Corp., Armonk, NY, USA). Descriptive statistics were re-
ported as frequencies and percentages for categorical vari-
ables. For inferential analyses, Pearson’s chi-square test was
applied when expected cell frequencies exceeded five in all
cells; Fisher’s exact test was used otherwise. For multiple-re-
sponse questions, each response sub-item was dichotomized
as selected or not selected and analyzed independently as a
binary variable, consistent with established methodology for
multiple-response survey data. Because responses within a
multiple-response set may not be fully independent, findings
from these analyses were interpreted as exploratory and de-
scriptive rather than confirmatory.

To address the risk of type I error inflation arising from
multiple simultaneous comparisons across demographic stra-
ta, all planned bivariate comparisons between demographic
variables (gender, years of clinical experience, and specialty
status) and survey outcome measures were treated as a single
family of tests. A total of 48 statistical comparisons were per-
formed within this family. Bonferroni correction was therefore
applied using a = 0.05/48, yielding an adjusted significance
threshold of p < 0.00104. Associations surviving this threshold
were considered robust to multiplicity adjustment; those
reaching only nominal significance (p < 0.05 and p > 0.00104)
were designated as exploratory findings.

Effect sizes for all statistically significant chi-square anal-
yses were quantified using Cramér’s V and interpreted accord-
ing to the following conventional benchmarks: V < 0.10, negli-
gible; 0.10-0.29, small; 0.30-0.49, medium; > 0.50, large.
Additionally, crude odds ratios (ORs) with 95% confidence in-
tervals (CIs) were calculated for the three primary binary out-
comes (retreatment performance, rubber dam use, and irriga-

tion activation use) to quantify the magnitude of association
with specialty status. The nominal statistical significance
threshold was set at p < 0.05, whereas associations were con-
sidered robust to multiplicity adjustment only when p <0.00104.
For p-values close to the Bonferroni-corrected threshold, four
decimal places were reported to avoid misclassification due to
rounding.

Results

Of the 31,625 dentists contacted electronically, 565 analyza-
ble responses were included in the final analysis, corre-
sponding to a participation rate of 1.78%. The demographic
and professional characteristics of the participants are pre-
sented in Table 1.

Most participants reported personally performing non-sur-
gical endodontic retreatment procedures (81.7%; Table 2). Spe-
cialty status was associated with retreatment performance
and remained robust after Bonferroni correction (p < 0.001;
Cramér’s V = 0.307, medium effect). Retreatment performance
was higher among endodontists than general dentists (GDs)
and other practitioners (OR = 9.83; 95% CI: 3.75-25.80; p <
0.001). Gender was nominally associated with retreatment per-
formance (p = 0.008; Cramér’s V = 0.112, small effect), but this
association did not survive Bonferroni correction and was in-
terpreted as exploratory.

Routine rubber dam use, defined as “always” or “usually,”
was more frequently reported by endodontists than by GDs
(OR = 3.51; 95% CI: 2.07-5.95; p < 0.001). Years of clinical expe-
rience were associated with self-reported rubber dam use, and
this association was robust to multiplicity adjustment (p <
0.001; Cramér’s V = 0.158, small effect). Self-reported rubber
dam use decreased progressively with increasing years of clin-
ical experience, with the highest proportion of non-use ob-
served among dentists with >26 years of experience (Figure 1).
Gender showed only a nominal association with self-reported

Table 1. Descriptive statistics of the participants’

demographic and professional characteristics

Variable Category n %
Gender Female 307 546
Male 255 454
Years of clinical ~ 0-5 years 300 534
experience 6-10 years 107 19.0
11-25 years 91 16.2
>26 years 64 114
Specialty status  None (general dentist) 324 577
Endodontics 177 315
Restorative Dentistry 20 3.6
Oral and Maxillofacial Surgery 4 0.7
Oral and Maxillofacial Radiology 3 0.5
Prosthodontics 9 1.6
Orthodontics 1 0.2
Periodontology 4 0.7
Pediatric Dentistry 20 3.6

Percentages were calculated based on the number of valid responses
for each demographic variable. Therefore, the totals may differ from
565 due to missing responses.
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Table 2. Self-reported clinical practices and rotary instrument system use related to endodontic retreatment

Question / Variable Category n %
Do you perform endodontic retreatment? Yes, I perform retreatment 459 81.7
No, I refer to an endodontist 90 16.0
No, I refer to another general dentist 7 1.2
No, I extract the tooth 6 1.1
Do you use rubber dam during retreatment procedures? Never 126 26.8
Occasionally 166 353
Usually 78 16.6
Always 100 21.3
Do you use magnification during retreatment procedures? Dental operating microscope 14 3.0
Dental loupes 155 33.1
No 299 63.9
After access cavity preparation, which instrument do you H-files 110 23.7
primarily use to enter the root canals? K-files 88 18.9
Rotary instrument systems 260 55.9
Other 7 1.5
Which rotary instrument systems do you use during Rotary systems 267 57.8
retreatment?* Reciprocating systems 172 37.2
Retreatment files (e.g. D1, D2, D3) 299 64.7
XP-endo Shaper 47 10.2
Which factors influence your selection of rotary systems Number of files used for shaping 162 34.8
during retreatment?* High flexibility 254 54.6
Low cost 123 26.5
Working principle 305 65.6
File design 281 60.4
What is your most important expectation from the rotary Completing shaping with the minimum number of files 67 14.3
system used during retreatment? Completing shaping in the shortest time 117 25.1
Preserving the original root canal anatomy 274 58.7
Low cost 9 1.9
What is the most important disadvantage of rotary systems  High cost 71 15.2
during retreatment, in your opinion? Instrument fracture 221 47.3
Long shaping time 59 12.6
Alteration of root canal anatomy during shaping 74 15.8
No disadvantage 42 9.0
What is the most common cause of instrument fracture Manufacturing defect 6 1.3
during retreatment? Exceeding the recommended number of uses 181 39.0
Use outside recommended torque/speed values 40 8.6
Anatomical complexity 223 48.1
Other 14 3.0
Which irrigation solutions do you use during retreatment?* Saline solution 226 48.5
Sodium hypochlorite 451 96.8
EDTA 282 60.5
Chlorhexidine 110 23.6
Do you use any adjunctive irrigation activation methods Manual dynamic activation 142 35.9
during retreatment?* Sonic activation 156 39.4
Ultrasonic activation 199 50.3
Apical negative pressure irrigation 5 1.3
PIPS/SWEEPS laser activation 1 0.3

* More than one response was permitted for selected questions.

Percentages were calculated based on the number of valid responses for each item. Totals may differ from 565 because of missing responses
and/or the conditional applicability of specific questions. For multiple-response items, percentages may exceed 100%.
The category “Retreatment files (D1, D2, D3)” refers to retreatment-specific file systems as a general category and does not indicate a single

commercial brand.

rubber dam use (p = 0.002; Cramér’s V = 0.143, small effect);
therefore, this finding was interpreted as exploratory.

Most participants reported not using magnification de-
vices, whereas only a small proportion reported using a den-
tal operating microscope (Table 2). Rotary instrument sys-
tems were the most commonly reported method for canal

entry after access cavity preparation. The distribution of re-
ported canal-entry methods differed by gender at the nomi-
nal level only (p = 0.007; Table 3) and was therefore interpret-
ed as exploratory.

Self-reported use of rotary instrument systems during re-
treatment showed nominal associations with specialty status
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Table 3. Distribution of self-reported clinical practices according to gender and their associations

Variable Category Femalen (% /%G) Malen (%/%G) Teststatistic p-value
Do you perform endodontic Yes 240 (52.3/78.2) 219 (47.7 / 85.9) 10.497t 0.008*$
retreatment? No, refer to an endodontist 62 (68.9/20.2) 28 (31.1/11.0)

No, refer to another general dentist 2(28.6/0.7) 5(71.4/ 2.0)

No, extract the tooth 3(50.0/1.0) 3(50.0/1.2)
Do you use rubber dam during ~ Never 52(41.3/20.9) 74 (58.7 / 33.5) 15.286 0.002°S
retreatment? Occasionally 86 (51.8/ 34.5) 80 (48.2/36.2)

Usually 44 (56.4/17.7) 34 (43.6/15.4)

Always 67 (67.0/26.9) 33(33.0/14.9)
Reported primary instrument H-files 61 (55.5/ 24.6) 49 (44.5/22.6) 11.697F 0.007°S
for canal entry after access K-files 58 (65.9/ 23.4) 30 (34.1/13.8)
cavity preparation Rotary instrument systems 128 (49.2/ 51.6) 132 (50.8 / 60.8)

Other 1(14.3/0.4) 6(85.7/2.8)

* Nominally significant at p < 0.05.
§ Exploratory (nominal significance only, p < 0.05 and p > 0.00104).
T Fisher’s exact test.

Nominal significance threshold: p < 0.05. Bonferroni-corrected threshold: p < 0.00104.
Percentages are presented as row percentages (%) and column percentages within each gender group (%G).
Because comparisons were performed using the number of valid responses for each analyzed variable, denominators may vary across variables

due to missing responses.

Table 4. Self-reported retreatment-related practices according to years of clinical experience

. 0-5 years n 6-10 years n 11-25 years >26 years n Test
Variable Category (% / %E) (% / %E) n (% / %E) (%/%E)  statistic P Value
Do you use rubber dam  Never 49(38.9/19.6) 20(15.9/225) 22(17.5/28.2) 35(27.8/66.0) 60.063  <0.001%
during retreatment? Occasionally 100 (60.2/40.0) 23(13.9/25.8) 29(17.5/37.2) 14(8.4/26.4)
Usually 42(53.8/16.8) 22(28.2/247) 11(14.1/141) 3(3.8/57)
Always 59 (59.0/23.6) 24(24.0/27.0) 16(20.5/20.5)  1(1.0/1.9)
Which rotary instru- Rotary systems 141 (52.8/57.3) 59(22.1/67.8) 44(16.5/56.4) 23(8.6/45.1) 23.474"  0.024°§
ment systems do you Reciprocating systems 87 (50.6/35.4) 37 (21.5/42.5) 36(20.9/46.2) 12(7.0/23.5)
use during retreatment?  Retreatment files 169 (56.5/68.7) 56 (18.7/64.4) 46(15.4/59.0) 28 (9.4/54.9)
XP-endo Shaper 22(46.8/8.9) 12(255/13.8) 10(21.3/12.8) 3(6.4/5.9)
Which factors influence File design 141 (50.2/47.0) 66 (23.5/61.7) 50(17.8/54.9) 24(8.5/37.5) 11.811"™  0.008'§
your selection of rotary Working principle 172 (56.4/57.3) 62(20.3/57.9) 51(16.7/56.0) 20(6.6/31.2) 15.497*  0.0010%t
systems during Low cost 75(61.0/25.0) 26(21.1/24.3) 14(11.4/154) 8(6.5/12.5) 7.614™ 0.055
retreatment? High flexibility 140 (55.1/46.7) 43(16.9/40.2) 40 (15.7/44.0) 31(12.2/484) 1674* 0.643
Number of files used 81(50.0/27.0) 31(19.1/29.0) 29(17.9/31.9) 21(13.0/32.8)  1.395* 0.707

* Nominally significant at p < 0.05.

#Robust to multiplicity adjustment (p < 0.00104).

§ Exploratory (nominal significance only, p < 0.05 but p > 0.00104).
** Multiple chi-square test.

Nominal significance threshold: p < 0.05. Bonferroni-corrected threshold: p < 0.00104.

Percentages are presented as row percentages (%) and column percentages within each group of years of clinical experience (%E). For multiple-
response items, percentages may exceed 100%. Because comparisons were performed using the number of valid responses for each analyzed
variable, denominators may vary across variables due to missing responses.

and years of clinical experience; neither association survived
Bonferroni correction, and both were interpreted as explorato-
ry (Tables 4 and 5). Specialty status was nominally associated
with self-reported rotary instrument system use (p = 0.021;
Cramér’s V = 0.098, negligible effect), with endodontists more
frequently reporting retreatment-specific file use and GDs
more frequently reporting conventional rotary system use
(Figure 2). Years of clinical experience also showed a nominal
association with self-reported system use (p = 0.024; Cramér’s
V = 0.089, negligible effect), with less experienced dentists
more frequently reporting retreatment-specific file use; this
finding was likewise exploratory.

The most commonly reported selection criteria for rotary
instrument systems were the working principle and file de-
sign. Selection criteria differed by specialty status, with work-
ing principle and file design remaining robust after Bonferroni
correction (Table 5; p < 0.001). The working principle also dif-
fered according to years of clinical experience and remained
robust to multiplicity adjustment (p = 0.0010; Cramér’'sV =0.134,
small effect), whereas file design showed only a nominal as-
sociation and was interpreted as exploratory (p = 0.008; Cramér’s
V =0.162, small effect).

Preservation of the original canal anatomy was the most
commonly reported expectation from rotary systems. Expec-
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Table 5. Self-reported retreatment-related practices according to specialty status

Pediatric Restorative

Variable Category Non(: (GD) n I-:ndoclonncs n Dentistry n Dentistry n Te.st. p-value
(%S) (%S) - - statistic

(%S) (%S)
Which rotary Rotary systems 150 (58.6) 103 (59.2) 5(41.7) 6 (50.0) 40.007**  0.021*8
instrument Reciprocating systems 77 (30.1) 76 (43.7) 6 (50.0) 9 (75.0)
systems do you Retreatment files 151 (59.0) 128 (73.6) 7 (58.3) 8 (66.7)
use during XP-endo Shaper 27 (10.5) 19 (10.9) 1(8.3) 0(0.0)
retreatment?
Do you use any Manual dynamic activation 88 (44.0) 42 (25.1) 5 (45.5) 3(33.3) 72.076** 0.0010**
adjunctive Sonic activation 66 (33.0) 79 (47.3) 7 (63.6) 1(11.2)
irrigation activation Ultrasonic activation 81 (40.5) 105 (62.9) 1(9.1) 6 (66.7)
methods during Apical negative pressure irrigation 4(2.0) 0(0.0) 0 (0.0) 0 (0.0)
retreatment? PIPS/SWEEPS laser activation 1(0.5) 0 (0.0) 0(0.0) 0(0.0)
Which factors File design 139 (42.9) 121 (68.4) 7 (35.0) 6 (30.0) 40.512" <0.001**
influence your Working principle 153 (47.2) 130 (73.4) 7 (35.0) 9 (45.0) 47.277* <0.001**
selection of rotary  Low cost 48 (14.8) 72 (40.7) 1(5.0) 2 (10.0) 56.910" <0.001**
systems during High flexibility 151 (46.6) 85 (48.0) 8 (40.0) 7 (35.0) 12.296™  0.138
retreatment? Number of files used 94 (29.0) 58 (32.8) 3 (15.0) 4(20.0) 7.429*  0.491
What is your most Minimum number of files 51 (19.7) 9(5.1) 1(8.3) 5 (41.7) 22.862**  0.006*S
important Shortest shaping time 62 (23.9) 46 (26.3) 4(33.3) 3(25.0)
expectation from Preservation of canal anatomy 142 (54.8) 115 (65.7) 7 (58.3) 4(33.3)
the rotary system?  Low cost 4 (1.5) 5(2.9) 0(0.0) 0(0.0)
What is the most Manufacturing defect 3(1.2) 3(1.7) 0 (0.0) 0 (0.0) 41.590" 0.036'S
frequent perceived Exceeding the recommended number of uses 80 (31.2) 91 (52.0) 6 (50.0) 1(8.3)
cause of instrument Use outside recommended torque/speed values 31 (12.1) 8(4.6) 0 (0.0) 0 (0.0)
fracture during Anatomical complexity 135 (52.7) 68 (38.9 6 (50.0) 10 (83.3)
endodontic Other 7(2.7) 6(3.4) 0 (0.0) 1(8.3)
retreatment?

* Nominally significant at p < 0.05.

#Robust to multiplicity adjustment (p < 0.00104).

§ Exploratory (nominal significance only, p < 0.05 but p > 0.00104).
** Multiple chi-square test.

GD - General dentist; PIPS - Photon-induced photoacoustic streaming; SWEEPS - shock wave enhanced emission photoacoustic streaming
Nominal significance threshold: p < 0.05. Bonferroni-corrected threshold: p < 0.00104.

Percentages indicate column percentages within each specialty group

(%S). For multiple-response items, percentages may exceed 100%.

Comparative analyses by specialty were limited to GDs, endodontists, pediatric dentists, and restorative dentists because the number of
participants in other specialty categories was insufficient for meaningful statistical comparison. Percentages were calculated using valid

responses for each item.

tations differed across specialty groups at the nominal level
only (p = 0.006; Table 5) and were therefore interpreted as ex-
ploratory. Endodontists more commonly reported anatomical
preservation as an expectation, whereas GDs more commonly
reported procedural speed and fewer files.

Instrument fracture was the most commonly reported per-
ceived disadvantage associated with rotary systems (Table 2).
Perceived causes of instrument fracture differed according to
specialty status at the nominal level only (p = 0.036; Cramér’s
V = 0.121, small effect) and were interpreted as exploratory.
GDs more frequently reported anatomical complexity as a per-
ceived cause, whereas endodontists more frequently reported
exceeding the recommended number of uses.

Regarding irrigation protocols, sodium hypochlorite was the
most commonly reported irrigant, and ultrasonic activation was
the most commonly reported adjunctive irrigation activation
method. Self-reported use of irrigation activation systems dif-
fered by specialty status and remained robust to multiplicity
adjustment (p =0.0010; Cramér’sV = 0.175, small effect). Irrigation
activation use was reported by 93.8% of endodontists and 58.3%
of GDs. Endodontists had higher odds of reporting irrigation ac-
tivation use than GDs (OR = 3.08; 95% CI: 1.70-5.57; p = 0.0010).

Discussion

This nationwide web-based survey provides descriptive in-
sight into retreatment-related self-reported clinical practices,
rotary instrument system use, and selection criteria among
dentists in Turkey. The most robust findings were the associa-
tions of specialty status and years of clinical experience with
selected clinical practices, particularly rubber dam use and
irrigation activation. Associations involving rotary instru-
ment system use, expectations, perceived causes of instru-
ment fracture, and gender-related differences were generally
nominal and should therefore be interpreted as exploratory.
Because the study was observational and cross-sectional,
these associations should not be interpreted as causal rela-
tionships.

A major strength of the present study is its specific focus
on retreatment rather than general endodontic instrumenta-
tion. Retreatment differs from primary root canal treatment
in terms of procedural objectives, technical complexity, and
instrument demands. In this context, the exploratory finding
that endodontists more frequently reported using retreat-
ment-specific file systems may reflect greater exposure to
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Figure 1. Self-reported rubber dam use during non-surgical endodontic

retreatment according to years of clinical experience. Each bar represents 100%
of respondents within the corresponding experience group.
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Figure 2. Distribution of self-reported rotary instrument system use according to
specialty status. Percentages represent the proportion of respondents within
each specialty group who reported using each system. Multiple responses were

permitted. GD = General dentist. The association was nominally significant and
interpreted as exploratory according to the Bonferroni-corrected threshold
(multiple chi-square test, p = 0.021).

complex retreatment cases and stronger familiarity with sys- iarity, or practical considerations. These interpretations re-
tems designed for filling material removal. Conversely, the main inferential because the association did not survive
more frequent self-reported use of conventional rotary sys- Bonferroni correction, and the survey did not directly assess

tems among GDs may be related to routine availability, famil- the underlying reasons for each clinical decision in depth.
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Although this response rate appears low, it is consistent
with patterns reported in large-scale web-based surveys in
dentistry: 51.7% (348 of 673 dentists) in a web-based and face-
to-face survey conducted in Korea;'> 28.3% (87 of 307 partici-
pants) in a web-based survey among endodontists in Turkey;'®
5% (283 of 5,858 dentists) in a survey conducted among den-
tists in the Netherlands.'® As these examples suggest, re-
sponse rates tend to decrease as the number of invitees in-
creases. Additional contributing factors may include outdated
email addresses and survey links being redirected to spam
folders. Despite the low response rate, the absolute number of
respondents in this study (n = 565) is comparable to or exceeds
that of many previously published endodontic surveys, and
the sample includes a diverse range of specialty groups and
experience levels.

Consistent with previous surveys conducted in the United
States and Turkey,>?° male dentists nominally more frequent-
ly reported performing retreatment procedures than female
dentists. Because this association did not survive Bonferroni
correction, it should be interpreted as exploratory. Potential
explanations may include referral behavior, risk perception,
workplace setting, or case selection; however, these remain
speculative and require further qualitative or mixed-method
investigation.

The use of rubber dam isolation is widely regarded as a
standard of care in endodontic treatment by major profession-
al organizations.?*??In the present study, self-reported rubber
dam use decreased with increasing years of clinical experi-
ence, and this association remained robust after multiplicity
adjustment. By contrast, the gender-related difference in rou-
tine rubber dam use was nominal only and should be inter-
preted as exploratory. These findings are clinically relevant;
however, because they are based on self-reported practice,
they should not be interpreted as direct evidence of adherence
or non-adherence to evidence-based guidelines. Previous sur-
veys have demonstrated substantial international variability
in self-reported rubber dam use.>*?” Such variation may re-
flect differences in undergraduate training, institutional re-
quirements, case selection, perceived treatment efficiency, or
medicolegal awareness. However, because our study did not
directly evaluate these explanatory variables, causal interpre-
tation would not be appropriate.

Magnification may improve visualization and procedural
precision in endodontic treatment.?®?4 In the present study,
most participants reported not using magnification, and the
use of an operating microscope was uncommon. This pattern
is broadly comparable to previous surveys. In a survey con-
ducted in Hong Kong, 67.8% of dentists did not use magnifi-
cation, 30.4% used loupes, and 6.2% used microscopes.??
Similarly, loupe-dominant magnification use was reported
in a United States national survey.? The limited self-report-
ed use of microscopes may be related to cost, training re-
quirements, and technical complexity, as previously noted
in the literature.?*

Self-reported use of rotary NiTi instruments has increased
substantially over time. While early surveys reported rotary
NiTi instrument use rates of 22% in Australia and 75.9% in the
United Kingdom,®° a recent multinational survey reported a
rate of 97.6%.%° In the present study, rotary instrument use was

widespread, and retreatment-specific files were the most com-
monly reported systems. Because associations between sys-
tem use and demographic or professional variables were nom-
inal only, these subgroup patterns should be interpreted as
exploratory. Given the considerable geographic and temporal
variability in reported brand use in the literature,'>1726 system
categories rather than specific brands were evaluated, repre-
senting a methodological strength of this study.

The most commonly reported selection criteria for rotary
systems were working principle and file design, followed by
high flexibility. This finding is consistent with previous reports
emphasizing flexibility as an important criterion in instru-
ment selection.’ This consistency likely reflects the need to
preserve canal anatomy and reduce the risk of instrument
fracture, particularly in curved canals. It should be noted, how-
ever, that the relative importance of these selection criteria
may differ between retreatment and primary treatment con-
texts, as retreatment cases involve additional procedural de-
mands such as filling material removal and management of
previously altered canal anatomy.

Expectations from rotary systems differed by specialty at
the nominal level only and should therefore be interpreted as
exploratory. Endodontists more frequently reported preserva-
tion of canal anatomy as an expectation, whereas GDs more
frequently reported lower cost and faster shaping time. This
pattern is consistent with previous studies reporting speed as
the primary concern for general practitioners and curvature
preservation for endodontists,® although some regional stud-
ies have highlighted time efficiency as the dominant expecta-
tion even among specialists.”” These differences may reflect
variations in case complexity, training background, and clini-
cal workload.

Perceived disadvantages and perceived causes of instru-
ment fracture also varied by specialty at the nominal level
only; therefore, these subgroup differences should be inter-
preted as exploratory. Instrument fracture remained a promi-
nent concern, consistent with previous studies identifying
instrument separation as the principal limitation of rotary NiTi
systems.'? This finding also aligns with survey data reported
among dentists and endodontists in Tehran?® and with reports
on rotary system implementation in Brazil.'* Anatomical com-
plexity was the most commonly reported perceived cause of
fracture, in agreement with earlier reports.”'®

Sodium hypochlorite was the dominant irrigant reported
in the present study, consistent with its established role as a
standard irrigant in endodontics.>?%° Previous studies have
reported limited to moderate use of irrigation activation tech-
niques, with reported use rates ranging from 32.6% to 47%,>:32
whereas the present study demonstrated a substantially high-
er overall self-reported use rate (69.4%), reaching 93.8% among
endodontists. This finding aligns with a clear temporal in-
crease reported in the literature, from 50% among U.S. endo-
dontists in 2012?° to 59.7% in Spain in 2015 and 89.5% in
Switzerland in 2019,%* likely reflecting growing evidence sup-
porting activation for enhanced canal debridement. The mark-
edly higher self-reported use among specialists is consistent
with greater familiarity with evidence-based protocols; how-
ever, given the self-reported nature of the data, this interpre-
tation should be approached with caution.
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A major strength of this study is the inclusion of 565 den-
tists from different specialties and experience levels, which
provides a broad descriptive overview within the limitations
of the survey design. To our knowledge, this is among the few
national-scale studies focusing specifically on retreatment-re-
lated self-reported use of rotary instrument systems, selection
criteria, and irrigation protocols within a single survey instru-
ment. By examining gender, years of clinical experience, and
specialty status, the study provides a multidimensional per-
spective on retreatment-related clinical practices, expecta-
tions, perceived disadvantages, perceived causes of instru-
ment fracture, and irrigation practices.

Nevertheless, several limitations should be acknowledged.
The web-based survey design may have introduced response
and selection bias, and the low response rate (1.78%) limits the
generalizability of the findings to the broader population of
dentists in Turkey. Reliance on self-reported data carries an
inherent risk of reporting bias, including potential overestima-
tion of adherence to recommended clinical practices. The rel-
atively low representation of certain specialty groups may also
limit subgroup-specific interpretations. Furthermore, the
cross-sectional nature of the study precludes evaluation of
temporal trends or causal relationships. Although Bonferroni
correction and effect size measures (Cramér’s V) were applied
to address multiplicity and quantify association magnitude,
the primary analytical approach remained bivariate. The re-
ported ORs represent crude, unadjusted estimates and do not
account for the likely intercorrelation between specialty status
and years of clinical experience. Multivariable logistic regres-
sion models controlling simultaneously for all demographic
covariates would provide more robust, adjusted effect esti-
mates and should be employed in future confirmatory studies.
The present findings should therefore be interpreted as hy-
pothesis-generating rather than definitive.

Future research should consider prospective or mixed-meth-
od designs to explore the reasons underlying clinicians’ selec-
tion criteria and retreatment-related decision-making. Longi-
tudinal surveys would allow assessment of temporal trends in
self-reported instrument use and practice standardization.
Qualitative approaches, such as structured interviews, may
provide deeper insight into instrument selection criteria and
referral behavior. Additionally, multivariable analyses incorpo-
rating potential confounders would strengthen the interpret-
ability of associations identified in cross-sectional surveys.

Conclusions

Specialty status and years of clinical experience were asso-
ciated with selected self-reported clinical practices during
non-surgical endodontic retreatment. Associations involv-
ing retreatment performance, self-reported rubber dam use,
and irrigation activation use survived Bonferroni correction
and were considered robust to multiplicity adjustment. In
contrast, associations involving self-reported rotary instru-
ment system use, specialty-related expectations, perceived
causes of instrument fracture, and gender-related differ-
ences were nominal only and should be interpreted as ex-
ploratory. These findings may reflect differences in training,

case exposure, and familiarity with evidence-based proto-
cols; however, causal conclusions cannot be drawn from the
present cross-sectional design. The observed variability un-
derscores the need for targeted continuing education pro-
grams focusing on rubber dam isolation, magnification, irri-
gation activation, and the safe use of nickel-titanium rotary
systems.
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Preferéncias quanto a sistemas de instrumentos
rotativos no retratamento endoddntico entre
dentistas na Turquia

RESUMO

Objetivos: Este estudo teve como objetivo avaliar a utiliza¢do au-
torrelatada de sistemas de instrumentos rotativos e os respetivos
critérios de sele¢do por médicos dentistas na Turquia durante o
retratamento endodontico nao cirdrgico, bem como identificar fa-
tores demogréficos e profissionais associados a estes resultados.
Métodos: Foi realizado um inquérito nacional, transversal e basea-

do na internet, composto por 14 perguntas estruturadas, distribui-

do a médicos dentistas em exercicio na Turquia. O questiondrio

avaliou caracteristicas demograficas, praticas autorrelatadas de
retratamento, utilizacdo de sistemas de instrumentos rotativos,
critérios de sele¢do, desvantagens percecionadas, causas percecio-
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nadas de fratura de instrumentos e protocolos de irrigacdo. Os
dados foram analisados estatisticamente. As associagdes entre
varidveis categéricas foram avaliadas através do teste do qui-qua-
drado de Pearson e do teste exato de Fisher.

Resultados: Foram incluidos 565 médicos dentistas. As associa-
¢Oes que envolviam a realizagdo de retratamento por especiali-
dade, a utilizacao do dique de borracha por especialidade e por
anos de experiéncia clinica, e a utilizac¢do de sistemas de ativacdo
da irrigagdo por especialidade permaneceram significativas apds
a correcao de Bonferroni. As associa¢des que envolviam a utili-
zacdo do dique de borracha por género, a utilizagdo autorrelatada
de sistemas de instrumentos rotativos por especialidade, e a per-
cecdo de eficiéncia temporal por médicos dentistas generalistas
atingiram apenas significincia nominal e foram interpretadas
como exploratérias.

Conclusdo: O principio de funcionamento e o design dos instru-
mentos foram os critérios de sele¢do mais frequentemente relata-

dos para os sistemas rotativos durante o retratamento. As praticas
clinicas autorrelatadas diferiram de acordo com a especialidade e
os anos de experiéncia clinica, enquanto as associa¢des relaciona-
das com o género foram apenas nominais e devem ser interpreta-
das como exploratérias. (Rev Port Estomatol Med Dent Cir Maxilo-
fac. 2026;67 (x):xxXX-XXX)
© 2026 Sociedade Portuguesa de Estomatologia e Medicina Dentéria.
Publicado por SPEMD. Este é um artigo Open Access sob uma
licenca CC BY-NC-ND
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Palavras-chave:
Instrumentos dentérios
Médicos dentistas
Terapia do canal radicular



http://creativecommons.org/licenses/by-nc-nd/4.0/

