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Use of Mineral Trioxide Aggregate (MTA by Post-
graduates in Restorative Dentistry in the UK

J.I. Foley *

Abstract - All posigraduate trainees in Restorative Dentistry within the United Kingdom were contacted by e-mail and
invited to participate in a structured on-line questionnaire regarding MTA usage. Responses were received from 46/65
(70.8%) postgraduate trainees. MTA was used by 15/46 (32.6%) trainees in the primary dentition and 46/46 (100%)
in the permanent dentition. Barriers to the use of M1A in the permanent dentition related to material cost and in the
primary dentition, the lack of an evidence base. Overall, 32/46 (69.6%) bad received tuition during their postgradu-
ate programme and 21/46 (45.7%) indicated an interest in further educational opportunities in material use.
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INTRODUCTION

Mineral trioxide aggregate (MTA) is a relatively recent
dental material which has numerous clinical applications’.
For vital teeth, it has been advocated for pulp capping**
and pulpotomy techniques®” in both the primary and
permanent dentitions, whilst for non-vital permanent
teeth its uses have included apical barrier formation in
both immature teeth®® and within the coronal fragment
of fractured roots'. In addition, it has been proposed as
a repair material for radicular perforation'!, a retrograde
root filling material following apicectomy'* and finally, as
an endodontic sealer®.

Within the United Kingdom (UK), to be eligible to practice
as a Specialist in Restorative Dentistry and to be listed on
the UK General Dental Council’s (GDC) Specialist List in
the discipline, postgraduates must undertake a five year
training programme and subsequently, present for and be
successful in a specialist dental surgery examination admin-
istered by one of the four Royal College of Surgeons (RCS)
in the UK. Postgraduate programmes can be undertaken
either within the NHS Hospital Dental Service or within a
University Setting. A Specialist in Restorative Dentistry is eli-
gible for appointment as either a substantive- or honorary
Consultant within the UK National Health Service (NHS).

Whilst the dental literature surrounding MTA continues
to evolve, there appears to be a limited number of well-
designed clinical trial on the material’s usage'. As such,
dentists may be reluctant to adopt such a material in to
their clinical practice. The aim of this study was to assess
the current use and opinions of MTA amongst postgradu-
ates in Restorative Dentistry in the UK.

MATERIALS AND METHODS

The Secretary of the Postgraduate Group in Restorative
Dentistry within the UK was contacted by e-mail in July
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2009 to outline a proposed on-line structured question-
naire designed to investigate the usage of- and opinions of
postgraduate trainees in Restorative Dentistry in relation to
MTA cement. Permission was sought to acquire the e-mail
distribution list of all postgraduate trainees in the discipline.
Following consent from the Postgraduate Group, an e-
mail was sent to all postgraduates (n = 65) during August
2009 inviting questionnaire participation with a web link
provided to access the survey. A second reminder e-mail
was sent four weeks later to all potential participants to
encourage non-responders to access and complete the
survey. The survey was closed in December 2009.

The questionnaire was designed using www.surveymon-
key.com with the initial part of the questionnaire seeking
personal details as follows:

*  Gender
¢ Age range
* Stage of postgraduate trainee, i.e. Year One to Five

*  Setting of postgraduate education, i.e. NHS Hospital
Dental Service or University

*  Full- or part-time postgraduate programme

The second part of the survey investigated the use- and
opinions of MTA in both the primary- and permanent
dentitions as follows:

e Current use of MTA

* Types of clinical procedure undertaken with MTA

*  Type of MTA material currently used

*  Rationale for the choice of MTA cement in current use

e Barriers to the use of MTA

Finally, the questionnaire sought information regarding
the following:

¢ Education in the use of MTA

e Further educational requirements
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RESULTS

Responses were received from 46 postgraduates (70.8%) (F:
17; M: 29) and of these, the proportion of trainees in each
year of their programme were as follows: Year One: 10/46
(21.7%), Year Two: 8/46 (17.4%) Year Three: 7/46 (15.2%);
Year Four: 6/46 (13.0%) and Year Five: 15/46 (32.6%). Re-
garding age range, 10/46 (21.7%), 20/46 (43.5%) and 16/46
(34.8%) were aged between 25-29 years, 30-34 years and
35 years and over, respectively. In relation to geographical
location, 32/46 (69.6%) of postgraduates were based in
England, 7/46 (15.2%) in Scotland, 6/46 (13.0%) in Ireland
and 1/46 (2.2%) in Wales. Concerning the location of their
postgraduate programme, 32/46 (69.6%) were based within
the NHS Hospital Dental Service and 14/46 (30.4%) were
in a University setting and of these, 38/46 (82.6%) were
full-time and 8/46 (17.4%) were part-time postgraduates.

In relation to the use of MTA, 15/46 (32.6%) of postgradu-
ates used the cement in the primary dentition and of these,
seven used the cement as a pulp capping agent and eight
for pulpotomy techniques. Concerning the permanent
dentition, all postgraduates reported MTA use with 18/46
(39.1%) and 14/46 (30.4%) reporting cement use in pulp
capping and pulpotomy techniques, respectively. The
clinical procedures for which MTA cement was used in
non-vital permanent teeth are given in Figure 1.

Regarding materials, ProRoot MTA was used by 21/46
(45.7%) of respondents, White ProRoot MTA by 17/46
(37.0%), MTA-Angelus by 5/46 (10.9%) and 3/46 (6.5%)
were unsure of the material which was used. The reasons
given for the choice of material are given in Figure 2 with
7/46 (15.2%) noting that this was their Consultant’s choice
and 6/46 (13.0%) observing that the cement was chosen
for ease of use and also, cheaper cost (Figure 2). Reported
barriers to the use of MTA in the primary dentition related to
lack of training in the use of the material which was cited by
13/46 (28.3%) postgraduate trainees and in relation to the
permanent dentition, 13/46 (28.3%) postgraduates noted
that material cost was a barrier to MTA usage (Figure 3).
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Regarding previous education in the use of MTA, 32/46
(69.6%) reported training during their postgraduate pro-
gramme and 25/46 (54.3%) having attended a postgraduate
course. In addition, 6/46 (13.0%) indicated that they were
“self-taught”. Concerning further educational opportunities
in the use of MTA, 18/21 (85.7%) postgraduates indicated
an interest and when given a range of choices and being
allowed to select more than one option, 5/21 (23.8%),
17/21 (81.0%) and 12/21 (57.1%) indicated an interest in
didactic teaching, clinical skills courses and supervised
clinical sessions.

DISCUSSION

The present study was designed to capture the usage and
opinions of MTA amongst postgraduate trainees in Restora-
tive Dentistry within the UK. In addition, the questionnaire
investigated previous- and potential educational needs of
this group of dentists. All postgraduates in the discipline
were contacted via e-mail to invite study participation in
an attempt to maximise replies and to minimise study costs.
All potential responders were contacted twice by e-mail
and a possible response time of four months was given
and as such, it was slightly disappointing that there was
not a higher response rate. Nonetheless, this was greater
than previous e-mail and on-line questionnaire surveys ** .
The study author acknowledges that the opinions of those
who chose not to respond may have altered study findings.
To date, the majority of such dental surveys have been
postal questionnaires ' 17, Despite the fact that previous
web-based surveys have demonstrated a lesser response
rate amongst potential study participants, the decision to
approach potential study participants using e-mail assumed
that it would potentially yield a higher response rate ' 1.
In fact, the response rate in the current study was similar
to previous postal questionnaires ' ¥, Nonetheless, the
range of opinions collated demonstrates the differing use
and opinions of postgraduate trainees in the discipline.

Regarding the use of MTA, approximately one-third of
postgraduate trainees had used the cement in the primary
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Figure 1. Clinical procedures undertaken with MTA for non-vital permanent teeth.
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Figure 2. Reasons selected for the use of a material type of MTA amongst postgraduate trainees. Note that respondents were al-
lowed to select only one response.
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Figure 3. Barriers to the use of MTA in the primary- and permanent dentitions amongst postgraduates. Note that respondents were allowed to
select multiple responses.
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dentition with the material used for a pulpotomy technique.
This would appear to be a similar finding to one other study
which investigated the use of MTA amongst postgraduate
trainees in Paediatric Dentistry whereby 9/35 (25.7%) used
the material for a pulpotomy technique (unpubl. data). A
number of effective alternatives have been mooted as pul-
potomy medicaments, including ferric sulphate and calcium
hydroxide. This is not surprising given current concerns
regarding the use of formocresol which has traditionally
been used as a pulpotomy agent ' %, Recent studies have
also reported good success rates with the use of MTA in
pulpotomised primary molar teeth 2%,

In non-vital teeth, all postgraduates reported MTA usage
in apical barrier formation. One previous questionnaire
survey undertaken amongst Consultants in Paediatric
Dentistry reported that 68.2% had either used or arranged
for the use of MTA in this clinical situation *. In addition,
one more recent study determined that MTA was used for
apical barrier formation amongst postgraduates in Paedi-
atric Dentists by 31/35 (88.6%) of trainees (unpubl. data).
Perhaps surprisingly, however, in the similar clinical sce-
nario of root fracture, postgraduates reported lesser usage.
Otherwise, MTA appeared to be used for the repair of root
perforations and also, as a retrograde filling material. One
recent randomised controlled clinical trial confirmed the
superior healing properties of MTA when used following
root resection of teeth with periapical infection #. The
use of MTA as an endodontic sealer, however, appeared
to be less popular. This latter finding may result from a
paucity of studies looking at the potential for MTA to be
used as a root canal sealer. To date, the dental literature
relates either to case reports or in vitro studies ».

The most commonly used materials appeared to be ProRoot
MTA and White ProRoot MTA, with the former appear-
ing to be more popular. Interestingly, a number of other
postgraduates were unaware of the type of MTA used in
their clinical practice. This was reflected in the response
to the reasons for choosing a particular MTA type whereby
a number of postgraduates were unsure of the basis for
the choice of material and a further proportion reported
that the rationale related to the cement choice of their
Consultant(s). Interestingly, MTA-Angelus appeared to be
in limited use. The cost of ProRoot MTA, both grey and
white, retails at approximately £275 for a 5 dose pack which
is considerably more than MTA-Angelus, both grey and
white, which is marketed at £45 for a 1G Pack 7 Applica-
tions. Of note, is that postgraduates reported the cost of
MTA as being a barrier to its use despite noting that their
choice of MTA would more frequently be White ProRoot
MTA rather than MTA-Angelus. Presumably at this level,
trainees have limited or no exposure to budgetary costs
of materials and equipment. Otherwise, the postgradu-
ates noted the lack of evidence base surrounding the use
of MTA cement and also, the appropriateness of other
materials. One recent review acknowledged that whilst
laboratory-based studies and animal investigations have
supported the favourable clinical impression of MTA, there
is still insufficient available evidence surrounding the mate-
rial and the expense of the material may be preclusive 2.

Exploring previous education in the use of MTA, the ma-
jority reported this during their postgraduate programme
and in addition just over half had also attended a separate
postgraduate course. A small number of trainees also in-
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dicated that they were “self-taught”. Just less than one-half
of all postgraduates indicated that they would like further
educational opportunities specifically as either clinical skills
courses or supervised clinical sessions.

Indeed, nearly all postgraduate trainees requested clinical
skills courses in MTA usage whilst just over one-half sug-
gested that further supervised clinical sessions would be
useful. An electronic literature search of scientific papers
using PubMed searching for the key words Mineral Trioxide
Aggregate, MTA cement, Gray MTA, Grey MTA, White MTA,
GMTA, WMTA and mineral AND trioxide AND aggregate
produces just over 800 results. This gives an indication of
the relatively limited evidence base surrounding the mate-
rial and perhaps accounts for the novelty of the technique
in the clinical situation. As such, Specialists in Restorative
Dentistry and hence, those who are involved in teaching
the use of MTA to postgraduates may themselves have
limited experience in the use of the material.

CONCLUSION

MTA is in frequent use amongst trainees in Restorative
Dentistry particularly in the permanent dentition. Barri-
ers to the use of MTA in the permanent dentition related
to material cost and in the primary dentition, the lack of
an evidence base. The majority of postgraduate trainees
had received training in the use of MTA during their pro-
gramme, although nearly one-half of trainees expressed
an interest in relation to further educational opportunities
in MTA cement usage.
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