A survey of adoption of
endodontic nickel-titanium
rotary instrumentation part 1:
general dental practitioners

In Wales
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IN BRIEF

® Provides an overview of the current
provision of endodontic services by
general dental practitioners in Wales.

® Alludes to the differences in protocol and
methodology between NHS and private
endodontic treatment provision.

® Notes the significant variation in
training and practice between the dental
settings and discusses the barriers to
usage of contemporary endodontic
instrumentation.

Objective To assess adoption of endodontic nickel-titanium (NiTi) rotary technology by general dental practitioners and
identify factors influencing its uptake. Design Postal questionnaire. Setting General dental practitioners working in
Wales. Methods General dental practitioners (n = 584) were approached regarding their usage or otherwise of nickel-ti-
tanium rotary instrumentation during root canal shaping. The postal questionnaire took the form of an anonymous survey
comprising 13 questions. These questions covered usage parameters, satisfaction, training issues and reasons for avoid-
ance of NiTi instruments. Results The response rate was 71%. Nickel-titanium rotary instruments were used routinely by
67% of those responding practitioners. Principle factors cited as being implicated in the decision to not adopt NiTi use in-
cluded cost (65% of responses), lack of training and the perceived risk of instrument fracture. Conclusions Over two thirds
of dental practitioners in Wales use rotary NiTi endodontic technology with the majority having converted to such systems
more than three years ago. There was, however, a significant disparity in NiTi usage between solely NHS practitioners (42%)
and private practitioners (90%). Continued provision of high quality hands-on practical workshops may be of benefit in
facilitating a positive initial NiTi experience in order to assist the transfer to these newer technologies.

INTRODUCTION

The NHS underwent significant remunera-
tion reform on the 1 April 2006 with the
aims of putting the local NHS in charge
of commissioning local services, decid-
ing where to locate new services and to

provide dentists with the stability of an
agreed annual income in return for an
agreed level of patient care. This is meas-
ured through overall ‘courses of treatment’
(rather than individual items of treatment)
and has simplified the patient charging
system by introducing just three ‘bands’
linked to specific courses of treatment.
The financial rewards for performing root
canal treatment under this system fall into
‘band 2’ which equates to £47 in England'
and £39 when undertaken in Wales.?
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Data from the UK-based National Health
Service (NHS) Information Centre (http://
www.ic.nhs.uk/) provides numerical data
on courses of treatment undertaken by
dental practitioners in England and
Wales. Data for 2010/2011 show that in
excess of 565,000 endodontic treatments
were undertaken, a small increase of 3%
on 2009/10. The estimated cost of such
to the NHS was £26 million (based on a
Band 2 fee of £47).

Root canal treatment is one of the most
technically challenging clinical procedures
and the quality of the treatment provided
in general dental practice has been ques-
tioned.” Saunders et al.* found through a
Scottish population study that 54% of the
patient sample had at least one root filled
tooth, that 5.6% of the teeth examined radi-
ographically had root fillings, and of these,
58.1% had radiographic signs of periapi-
cal disease. Similarly Jenkins et al.® found
that a large percentage of practitioners had
discarded those techniques taught during
dental school and were using techniques
with no evidence of clinical effective-
ness. Grieve and McAndrew® found that

from a total of 327 post-retained crowns
examined radiographically 47% had areas
of radiolucency around the root apices. A
more recent study by Tickle’” demonstrated
that 38.2% of NHS funded molar root fill-
ings were suboptimal, although this sur-
prisingly had no impact on failure rate.

These data are part of a growing body
of evidence demonstrating, in most popu-
lations, a high frequency of technically
defective root fillings, a high prevalence of
periapical radiolucencies associated with
root filled teeth and a strong correlation
between the two.??

Wu ef al.'® summarised that histologi-
cally 50-90% of root treated teeth dem-
onstrated apical periodontitis. This data
is in contrast with a UK-study showing
that within the data-set analysed (some
30,843 teeth root filled teeth over a period
of 11 years), 74% of root canal-treated
teeth survived 10 years without re-treat-
ment, apical surgery or extraction." This
reveals a disparity between endodontic
treatment standards and disease elimina-
tion and diagnosis. Despite these contrast-
ing studies data would suggest the need
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for improved standards of root canal treat-
ment and coronal tooth restoration in an
attempt to improve outcomes.'?

Despite this high rate of substandard
treatment few studies have been concerned
with factors that influence the quality of
root canal treatment performed in general
dental practice. It might be assumed that
such factors will relate not only to the
individual dentist but also to the context
in which they work. Certainly within the
UK the dental NHS remuneration system,
time-pressures, increasing patient expecta-
tions and inadequate technical equipment
have all been expressed by general dental
practitioners (GDPs) as having a bearing
on treatment quality."

The use of nickel-titanium alloys for
endodontic instruments has increased
since the developments reported by Walia
et al."* Nickel titanium alloys allow sim-
plification of canal preparation procedure
and increases efficiency."*'” However, the
uptake of NiTi by generalists (and in the
case of this study UK-based GDPs) has
rarely been measured. Similar dental tech-
nology paradigms have had their accept-
ance and impact recorded, an example
being the dental operating microscope, a
review of which was conducted by Selden.'®

Certainly within Wales (with only
one teaching dental institution) NiTi is
the taught standard. Similarly this has
been found in other European countries.'
Laboratory studies have described the shap-
ing ability of different NiTi systems, indeed,
there has been demonstration of nickel-tita-
nium superiority over conventional instru-
ments not only in their ability to provide an
appropriate tapered funnel shape to the root
canal (curved or straight) but in their ability
to produce fewer preparation aberrations
such as zips, ledges and perforations.'®!":20-23
Molander et al.** observed an increased fre-
quency of good quality root fillings when a
group of Swedish practitioners were trained
to use a NiTi rotary system. Data from a
recent retrospective study on 225 molar
root canal treatments demonstrated peri-
apical healing in 77% of teeth treated with
rotary NiTi compared to 60% in the hand
stainless steel file group; the group treated
with rotary instruments also had fewer
procedural errors.?® There is also evidence
that inexperienced operators such as dental
undergraduates may achieve better prog-
nosis at one year after treatment with NiTi
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Fig. 1 Numbers of endodontic treatments performed weekly by contract type
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Fig 2 NiTi technology utilisation by contract type
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hand-files when compared to the traditional
stainless steel K-files, which was linked with
the ability of NiTi to maintain the original
canal shape after instrumentation.?®

Historically, endodontic treatments
often extended to encompass multiple
visits. More recently the trend has been
to reduce this number; new endodontic
technology implies fewer sessions and
often allows treatment in a single visit,
but perhaps more importantly recent stud-
ies have found that single visit root canal
treatment may have comparable success
rates to two visits.?’~%

Although the viewpoint of academic
teaching and endodontic societies would
suggest NiTi as being the preferred method
for canal preparation, little information is
available regarding the attitude of dental

practitioners towards these recommenda-
tions and on how far the changes in endo-
dontic technique have been incorporated
into daily practice.

The aim of the present study was to (i)
investigate the adoption of NiTi endodon-
tic instrumentation among the National
cohort of GDPs within Wales and (ii) deter-
mine the factors associated with uptake or
avoidance of such adoption.

METHODS

A postal questionnaire was derived and

piloted through staff members in a local
district general hospital, a dental teach-
ing school and with several local GDPs.
Appropriate amendments were made, prin-
cipally in reducing the number of questions
(to 13) in order to encompass no more than
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Fig. 3 Factors inhibiting uptake of NiTi technology

one page of A4. There were also minor
alterations made to the running order. The
compact nature of the formatting and the
use of closed-questioning in the majority
were introduced to increase compliance.
Participants were given the option to opt
out of answering the questionnaire. In addi-
tion, the second question screened for those
dentists that did not undertake endodontic
procedures. The second section comprised
seven questions concerned with the practice
setting, instrumentation usage and equip-
ment/procedural training undertaken by
the practitioner. The third and final section
consisted of demographic questions.

In October 2010 the definitive postal
questionnaire was delivered to all general
dental practices in Wales using a practice
address database held by the Welsh Dental
Postgraduate Department. The postal ques-
tionnaire can be accessed in supplemen-
tary information.

The questionnaire began with an intro-
ductory explanation as to its purpose
and emphasised its anonymity. Due to
such anonymity a repeat sending of the

questionnaire was not possible. A post-
reply envelope was included.

After a three month reply period data
was collated and examined.

RESULTS

The results are given as absolute frequen-

cies as well as percentages. Two replies
were found to be from practices solely
devoted to orthodontics so were removed
from the study. Seven practices (1.2%)
chose to opt out of answering the question-
naire. This left 403 appropriately answered
questionnaires (69%), which were used for
data analysis.

Question 1

Question 2

Practitioners were questioned whether
treatments were performed under NHS,
private or a combination of both contracts.
Fourteen percent (n = 58) of responses
worked in the private sector only, 32%
(n = 129) were working under the remit
of the NHS alone and the majority of 53%
(n = 213) provided mixed contract endo-
dontic work.

Question 3

This question asked approximately how
many root canal treatments were carried
out on a weekly basis. Categories com-
prised 1-5, 6-10 or 10+ (Fig. 1).

On a contract basis it was apparent that
very similar numbers of treatments were
performed weekly with private practition-
ers (83%), NHS practitioners (83%) and
mixed practitioners (79%), all performing
between one and five treatments per week.

When data was grouped few practi-
tioners (1.5%, n = 6) were performing in
excess of ten treatments per week, two of
these responders provided information that
they worked as specialists in the field of
endodontology, which would explain their
higher throughput.

Question 4

This examined the numbers of practi-

tioners that used (for the overwhelming
majority of cases) nickel-titanium rotary
instrumentation (Fig. 2). Again, data was
divided into contract type. Ninety percent
(n = 52) of private practitioners were using
NiTi rotary technology compared with 42%
(n = 54) of NHS practitioners. The mixed
contract provided an approximate average
at 76% (n = 161). When combined the data
showed that 67% (n = 267) practitioners
were using NiTi.

The data for those practitioners not
undertaking use of NiTi (33%, n = 133)
was then utilised in question five.

Question 5

Practitioners were asked whether they con-
sidered root canal treatment services to be
in their remit. This question was primar-
ily aimed toward those dentists working
within the community dental service or
hospital dental service, rather than GDPs,
where specific job planning may preclude
the provision of any endodontic treatments
(data for this cohort published separately).

Those practitioners not routinely using
NiTi were then asked to provide reasons as
to why this is the case. Predefined scenar-
ios with check boxes were drawn up with
the option to comment further if applica-
ble. Multiple answers were allowed (Fig. 3).

Sixty-five percent of responses cited
cost as being the prohibiting factor
(interestingly only one such responder

BRITISH DENTAL JOURNAL

© 2013 Macmillan Publishers Limited. All rights reserved.



RESEARCH

was categorised as a solely private prac-
titioner). Sixteen percent cited a lack of
training and 10% were concerned with
instrument fracture.

Other inhibitory factors such as ‘no per-
ceived benefit’, ‘time’ and ‘never encoun-
tered NiTi’ received very few responses.
Individualised written responses were few
but overwhelmingly mentioned the per-
ceived impossibility of utilising NiTi tech-
nology within the constraints of the NHS
remuneration system.

Question 6

Returning to the cohort of practition-
ers that were utilising NiTi, question
six enquired as to how many years such
systems had been in use. Check boxes were
included for ‘less than 1 year’, ‘1-3 years’,
‘4-6 years’ and ‘7+ years’. The majority
of practitioners (92%, n = 245) had been
doing so for in excess of three years.

Question 7

Responses were sought for the NiTi system
manufacturer utilised. Multiple answers
were accepted and eight popular systems
provided as predesigned answers. An option
was provided for alternate systems (Fig. 4).

Thirty-seven percent utilised the
ProTaper® system (n = 103) and 31%
(n = 85) the ProFile® system. The K3®
system (n = 40) was the only other sys-
tem that provided substantial responses.
Within the section to provide alternate
answers the Mtwo® systems (VDW) and
HEROfill® (MicroMega) received several
mentions each.

Question 8

Question eight attempted to ascertain
whether practitioners utilised NiTi-based
hand-files either, instead of, or as a supple-
ment to the rotary system. When averaged
a significant majority (69%, n = 184) did
use NiTi hand files (Fig. 5).

Question 9

This enquired whether practitioners had
either an interest in endodontics or per-
haps a specific post-graduate qualification.
Twenty-nine percent of private practition-
ers did express such an interest with 9%
of NHS practitioners responding similarly.
When data is combined one quarter of
respondents did express such interest/
qualification in endodontics.

90
85
80 -
~n 70 A
o
=
5 60 -
S
=
£
- 50 -
=
s 40
U 40 +
v
=]
v
g 30
§ 26
&
20
10 A

Fig. 4 NiTi usage by system
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Fig. 5 Concomitant use of NiTi hand-files
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Question 10

This question asked whether respondents
had partaken in any form of postgradu-
ate training in nickel-titanium rotary
instrument usage. Seventy-six percent
had (as high as 91% for private practi-
tioners). Many responders commented
that this was undertaken through Cardiff
University Department of Postgraduate
Medical and Dental Training. Other

popular answers stated training provided
by specific instrument manufacturers.

Question 11

Enquired whether postgraduate training

in the use of nickel-titanium endodon-
tic instrumentation would be beneficial
to the practitioners of Wales. A resound-
ing 94% agreed that this would be
beneficial.
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Question 12

The remaining two questions were of
demographics. Question 12 determined
the year of qualification (Fig. 6).
Question 13

Enquired as to country of qualification. In

line with historical data the overwhelming
majority (94%, n = 375) were of ‘UK and
Ireland’ origin with few from mainland
Europe, Asia and Africa (Fig. 7).

DISCUSSION
This study sought to collect data from all

general dental practices in Wales on the
uptake of NiTi endodontic instruments.
Postal surveys provide a simple means
of data collection and in this survey the
response rate of 71% (n = 412 returns of

584 questionnaires) was encouraging and
similar when compared to other dental
postal questionnaires.’ It is accepted that
interpretation of survey data must take into
account the possibility of participant bias.

Wales has a unique position in the UK
both geographically and in its NHS health-
care strategies. It is fortunate that data on
practices and practitioners is held cen-
trally within the Postgraduate Department
of Medical and Dental Education as the
only postgraduate dental teaching estab-
lishment in Wales (situated in the capital,
Cardiff). This has allowed the authors an
opportunity to investigate, as a whole,
the endodontic practising methods of the
nation’s dentists.

The Dental Postgraduate Department has
a long standing commitment to the training

and education of dental care profession-
als within Wales. There are 11 strategically
positioned education centres comprising
clinical skills laboratories that provide
courses to GDPs for little financial outlay.
Certainly there has always been a robust
endodontic training section headed by
specialists within Wales and with external
links to established teachers in the field.
The prospectus continually demonstrates
courses with an endodontic theme includ-
ing those with a ‘hands-on’ component.
Indeed the questionnaire revealed a sig-
nificant majority of practitioners (91% of
private practitioners; 76% on averaging all
practitioners) had undertaken postgraduate
NiTi training through Cardiff University
Department of Postgraduate Medical and
Dental Education. This unique postgradu-
ate set-up must be borne in mind before
data can be compared with other national
and international surveys on endodontic
practice.

In the UK there are recognised postgrad-
uate specialist training pathways in endo-
dontology and restorative dentistry (that
encompasses endodontology). However,
with only 18 dentists in Wales registered
with the General Dental Council’s specialist
lists as meeting the restorative or endodon-
tic mono-speciality requisites, and a popu-
lation of three million,*' the overwhelming
number of endodontic treatments in adults
in Wales are performed by GDPs within
NHS or private practice arenas. Following
this, with respect to question two and
whether endodontic treatments were
‘within the practitioners’ remit’ it is not
surprising that just three responses (0.5%)
were to the negative.

Data on NiTi uptake
in general dental practice

The many written comments provided by
NHS respondents provided much insight
into the positive and negative aspects of
performing endodontics (under the aus-
pices of the NHS) in 2010. Sixty-seven per-
cent (n = 267) of the responders reported
the use of NiTi rotary instruments, a
favourable percentage when compared to
other studies by Slaus and Bottenberg?
and Hommez ef al.*®> who among Flemish
practitioners found 47% (of 1143 replies)
and 50% (of 310 replies) respectively used
NiTi at least sometimes. In an Australian
survey by Parashos and Messer** it was
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found that rotary NiTi instrumentation was
used by 22% of general dentists (sample
size 844). These somewhat low data are
despite a growing body of studies showing
benefits of NiTi instrumentation efficiency
over conventional hand-filing.>>**3¢

The present study found that a majority
of those not using NiTi reported cost as
being the prohibitive factor (65%). Among
general dentists negative attitudes towards
root canal treatment have been reported,
indeed Slaus and Bottenberg®* found
that only 34% of a sample of Flemish
dentists actually liked performing root
canal treatments. The present study found
on average one quarter of dentists had
an interest in performing endodontics, a
value similar to Hommez et al.* of Flemish
dentists that found 25.7% having a clinical
interest or speciality in practice.

Root canal treatment is technically
demanding and is often carried out in less
than optimal conditions in general den-
tal practice. Several European population
studies such as those of Kirkevang et al.”’
when investigating a Danish popula-
tion, demonstrated poor endodontic out-
comes by radiographic observation, (58%
demonstrating inadequate lateral seal
and 42% inadequate obturation length).
Furthermore, 52% of the treated teeth
(n = 773) were associated with signs of
apical periodontitis.

It has been shown that GDPs in the UK
frequently abandon endodontic protocols
taught during dental school education for
procedures that may not adhere to the
recommended guidelines.” More evidence
exists for such abandonment of first prin-
ciples with Slaus and Bottenberg®* and
Lynch and McConnell*® discovering that
only 3% and 39% of Flemish and Irish
practitioners respectively made use of rub-
ber dam for endodontic purposes, despite
studies having shown that most patients
prefer dental treatment to be carried out
under the protection of rubber dam.*

The observed non-use of rubber dam and
seemingly irrational endodontic treatment
procedures might be due to the pressures
of time resulting in short treatment session
allowances. Such perceived pressures may
be influenced by the restrictions imposed
by the NHS remuneration system. In the
UK the fee structure within the NHS has
for many years not necessarily rewarded
endodontic treatment quality and outcome,

principally because it has been fixed at a
relatively low level. This aspect has been
qualitatively analysed in the study by
McColl et al."® where in-depth interviews
of GDPs revealed that there was a dilemma
between the time required for molar root
canal treatment and the fee offered by
the NHS. This financial position was fur-
ther eroded in 2007 by the Department of
Health statement on single-usage policy of
endodontic instrumentations in relation to
potential vCJD infectivity.*

In the light of a new fee structure,
Danish dentists were recently motivated
and encouraged to use rubber dam in order
to produce high quality treatment.*’ As
already outlined, the remuneration system
is only one aspect among many factors
that affect the quality of root canal treat-
ment performed in general dental practice
but certainly there exist, and will remain,
financial barriers to NiTi uptake for those
dentists practising under the UK NHS
remuneration schemes.

Practitioners should be given a compel-
ling reason for adopting a new technol-
ogy which relates to demonstrably more
favourable outcomes in their management
of oral disease.*” This may not be appar-
ent when browsing the European Society
of Endodontology updated quality guide-
lines which states that for canal prepa-
ration ‘the apical constriction should be
maintained, the canal should end in an
apical narrowing and the canal should
be tapered from crown to apex’’ Indeed,
the questionnaire and other studies have
found a propensity for negative attitudes
toward NiTi technology. The question of
dentist’s attitude to fracture of rotary
endodontic instruments was broached
by Madarati et al.* They found that both
endodontists and GDPs were aware of
the implicated factors contributing to
endodontic instrument fracture. These
were ranked from high to low as: opera-
tor experience, complexity of root canal
anatomy and numbers of root canal pro-
cedures performed by such instruments.
The questionnaire found that cost, lack of
training and fracture incidence to be the
major reasons for lack of uptake of NiTi.

Advantages of rotary NiTi

It is apparent that marketing has
focused not so much on health effects
as on enhancing the simplicity and the

timesaving effects of using NiTi technol-
ogy. Although improved clinical outcomes
with the use of rotary instruments is still
not a universally conclusive finding within
the endodontic literature there is evidence
to suggest rotary instrumentation provides
several advantages over previous hand fil-
ing techniques, in particular its efficiency
and respect of canal anatomy.

A study by Pettiette et al.** compared
stainless steel hand files with rotary
NiTi; the use of the rotary instruments
resulted in significantly less straightening
of curved canals and a shorter prepara-
tion time. The results of that study also
suggested improved radiographic success
following the use of rotary NiTi instru-
mentation. This trend is also supported
by the work of Cheung and Liu”®* who
demonstrated fewer procedural errors
when NiTi was used. Rotary instrumenta-
tion will produce canals of greater tapers
that potentially lead to more mechani-
cal removal of infected dentine and bet-
ter irrigant penetration that is critical
to disinfection procedures. Further, in
the Australian survey by Parashos and
Messer** 80% of the users of rotary instru-
mentation reported a more rapid prepara-
tion of root canals, less instrumentation
sessions and fewer numbers of visits
needed to complete a case.

Postgraduate training

The successful introduction of new tech-
nologies into routine clinical practice
would appear to require not only effective
products, but also the appropriate data
and educational training to underscore
their usefulness to practitioners.”> In a
study of 702 UK-based primary dental
care practitioners Palmer et al.** found
that almost 25% of respondents had not
received any teaching or training in endo-
dontics in the past two years. A study
of Swedish dentists by Reit et al.*® found
significantly more individuals willing to
adopt a rotary endodontic system when
hands-on training was included in the
educational package, as compared with
lectures and written information alone.
In mirroring the findings of Reit the
adoption of a new technology might be
influenced by the design of an introduc-
tory educational programme. Certainly
in the case of dental undergraduate
teaching within Wales NiTi technology
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has been incorporated into the curricu-
lum for many years, an advantage for
those dentists qualifying within the last
decade but of course not for those who
qualified beforehand.

Supervised and focused continuing edu-
cation improves clinical skills and knowl-
edge and helps delay declining clinical
competence. Successful continuing educa-
tion programmes should include individ-
ualised feedback, face-to-face assistance,
objective setting and the use of opinion
leaders as role models. Courses should
be providing information as a means of
reducing uncertainty about an innova-
tion and focusing on how to control and
direct the innovation. Educators must rec-
ognise that different people have differ-
ent aptitudes and different skill levels.”
For clinical procedures, such as root canal
instrumentation, the inclusion of hands-on
training sessions would seem to be impor-
tant to reach a high acceptance rate.

CONCLUSIONS
Rotary NiTi endodontic technology has

had an encouraging level of uptake within
the cohort of GDPs of Wales within the
private sector. It is true, however, that a
new remuneration system instigated by the
NHS appears to have a negative influence
on uptake of this relatively new and cer-
tainly costly technology for strictly NHS
practitioners. At the time of writing pilots
are underway in England following the
‘Steele’ recommendations to alter the way
dentists are remunerated.*®

Altered fee structure may influence
uptake of newer technologies but with-
out appropriate training may not result
in increased clinical success. Quite how
significant a factor adequate training is to
the uptake is not clear but few would sug-
gest that appropriately tailored, hands-on
NiTi courses would not be advantageous.
It is apparent that despite large numbers of
practitioners already having partaken such
courses they are vocal in their willingness
to undertake additional training.

The adoption of new endodontic tech-
nology among GDPs within Wales is prom-
ising when compared to other somewhat
older studies, but the current UK NHS
remuneration system appears to have
influenced the rate of adoption with the
ramification that quality endodontics
might be hindered by the non-use of NiTi

rotary instrumentation. Whether propos-
als for contract changes will have any
impact on endodontic practices remains
to be seen.
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