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Abstract. - OBIJECTIVE: MRI (Magnetic
Resonance Imaging) does not use ionizing
radiation and provides a comparatively bet-
ter resolution. It is an important tool for the
diagnosis of problems related to the head
and neck area. It has various applications in
dentistry, including MRI-based planning for
implant placement. Previously, studies have
been performed to assess its medical use, but
very few studies have been conducted on its
applications in dentistry.

MATERIALS AND METHODS: A pre-vali-
dated online questionnaire was distributed
through various messenger groups and so-
cial media. The questionnaire comprised two
sections to collect demographics and assess
the knowledge and awareness among dentists
about the interactions between dental pros-
theses and materials with MRI.

RESULTS: In the present study, 63.20% of
respondents indicated that MRI provided a
good view of the implant sites, TMJ and sali-
vary gland tumours, but the majority believed
that metallic and titanium implants do not in-
teract or cause artefacts on MRI imaging.

CONCLUSIONS: We concluded that den-
tal undergraduates and graduates had limited
knowledge of the interactions of dental mate-
rials and prostheses with MRI. Dentists should
be aware of interactions of MRI with the vari-
ous dental materials and prostheses and pos-
sible image distortion to ensure the safety of
the patient.
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Introduction

Magnetic resonance imaging (MRI) is utilized
due to its increased accessibility, as it does not
use ionizing radiation and has a comparatively
better resolution than other imaging techniques.
MRI has significant potential to solve relevant
clinical problems'. Dentists often have doubts as
to whether MR1 is safe for individuals with dental
prostheses and implants®. This uncertainty causes
tension in patients® and raises the question as to
whether the use of MRI in patients with metallic
prostheses or implants is safe and acceptable®.
MRI has emerged as a very important diagnostic
tool for the head and neck region. Patients with
dental prostheses and restorations often require
MRI of the head and neck region. Dental resto-
rations usually contain precious metals such as
gold, silver, and platinum and nonprecious alloys
such as chromium, cobalt, molybdenum, nickel
and other metals such as titanium and its alloys.
Prostheses, such as dental implants and dental
crowns composed of metal, may decrease the
quality of images obtained using MRI due to the
distortion caused by a large magnetic field and
possible loss of signal. Dentists should be aware
of interactions of MRI with the various dental
materials and the possible image distortion and
dislodgement of the dental prosthesis, which may
cause injury in the oral cavity to the adjacent tis-
sues’. The use of MRI for planning surgical gui-
des before implant placement is very reliable and
frequently used®. MRI is a non-invasive method
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to differentiate soft and hard tissues within the
human body. MRI is used in the dental field for
the diagnosis and treatment of temporomandibu-
lar joint (TMJ) problems that might lead to disc
degeneration and examinations of salivary glands
and the maxillary sinus, along with identifying
early bone changes, fractures, tumors and hema-
tomas. These changes, along with the growth of
jaws, have also been analyzed with the help of
MRI. MRI has applications in implant dentistry
and provides precise information related to bone
height, density and contour’. It uses the magnetic
field formed by the scanner where the patient is
positioned. As a result, images are usually crea-
ted by “signals” from the protons that are created
by the magnetic field and subsequently measured.
However, differences that might occur between
the different dental materials with respect to their
magnetic field strength in relation to the adjacent
oral tissues may lead to spatial distortions and
loss of signal, creating artefacts in the obtained
images. Other effects of MRI are radiofrequency,
heating, and magnetic field-induced displacement
of a few dental materials®. Dental MRI repre-
sents a radiation-free, 3D and higher resolution
imaging modality with good hard and soft tissue
contrast’.

Dental applications of MRI have been less
compared to applications in the medical field.
Most of the work in the field of MRI use in den-
tistry has focused on the imaging of soft tissues
along with the planning of implants and the
analysis of TMJ function and morphology°.

MRI is applicable for most of the areas in whi-
ch CBCT (Cone-beam computed tomography) is
currently being used. Its applications include the
planning of dental implants, various inflamma-
tory diseases of the tooth, and problems in the
bone and periodontium'!,

Dentists must always evaluate the patient and
decide whether to change the field strength to
ensure patient safety'?.

Materials and Methods

Study Population and Study Site

This study was performed in Saudi Arabia
using a questionnaire along with the consent
form. The inclusion criteria were that all un-
dergraduate, graduate and postgraduate dental
students and dental practitioners within the age
group of 18-60 years were selected. All those who
did not provide consent were excluded from the

study. Sample selection was performed by simple
random sampling.

Study Design and Sampling

With a confidence interval of 95%, a margin of
error of 5% and a response distribution of 50%,
the sample size was estimated to be 381. Assu-
ming a 20% dropout rate, the total sample size
was increased to 481.

Ethical Considerations

This observational, cross-sectional study was
performed according to the World Medical As-
sociation Declaration of Helsinki and approved
by the Institutional Review Board of Majmaah
University: MUREC-Dec.02/COM-2021/14-3.

Data Collection

A Google Form was used to prepare an online
questionnaire and the consent form was attached
to it. The questionnaire was sent to the dentists
through WhatsApp and email. After the partici-
pants provided consent, they responded to a set
of questions. A pilot study that involved 50 par-
ticipants was performed before the main study to
assess the validity of the questionnaire.

Statistical Analysis

The data were entered into Microsoft Excel
2007 and then analyzed using SPSS statistical
software Version 23.0 for Windows (IBM Corp.,
Armonk, NY, USA). The descriptive statistics
included frequency and percentages. The level of
significance for the present study was fixed at 5%
(p-value < 0.05). Intergroup comparisons between
two independent groups were performed using the
Chi-square test.

Results

Supplementary Table I shows the descriptive
analysis of knowledge regarding the use of MRI.
The present study was performed to analyze the
knowledge of the study subjects regarding the
use of MRI in dental practice. A total of 45.11%
of the subjects considered MRI a valid alterna-
tive to CT. A total of 52.18% were aware that
MRI does not use ionizing radiation and hence
can be used for repeated examinations. In our
study, 61.12% of respondents knew that MRI
can be used to diagnose jaw lesions. A total of
56.34% of the study subjects believed that MRI
is used to adequately analyze the soft tissue
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pathology and jawbone. In the present study,
63.20% of respondents indicated that MRI pro-
vided a good view of the implant sites, TMJ and
salivary gland tumors, but the majority believed
that metallic implants do not interact or cause
artefacts on MRI. The majority of the subjects
were unaware of the fact that retentive wires
can produce artefacts. Supplementary Table II
shows the intergroup comparison between sexes
regarding knowledge of MRI. In the present
study, the difference between males and fema-
les regarding the responses to the questions on
knowledge of the use of MRI in dental practice
was statistically non-significant for the majority
of the questions, except that a higher percenta-
ge of females indicated an awareness that MRI
does not use ionizing radiation and hence can
be used for repeated examinations and that the
metallic dental implants placed in the oral cavity
interact with MRI. Supplementary Table III
shows the intergroup comparison between age
groups regarding knowledge of MRI. The diffe-
rence between age groups regarding the responses
to the questions on knowledge of the use of MRI in
dental practice was statistically non-significant for
the majority of the questions. A higher percentage
of the subjects in the age group of 50 years and
older believed that the metallic base or framework
and metallic restorations in the oral cavity interact
with MRI and that the metallic dental implants in
the oral cavity interact with MRI. A higher percen-
tage of the subjects in the younger age group knew
that MRI can be used to diagnose jaw lesions and
that MRI can successfully be used for adequately
analyzing soft tissue pathology and the jawbone.
Supplementary Table IV shows the intergroup
comparison between groups with different educa-
tional qualifications regarding knowledge of MRI.
Regarding educational qualifications, a higher per-
centage of the subjects with PhD and Master’s
degrees had good knowledge regarding the use of
MRI compared to graduates and undergraduate
subjects. The difference was artistically significant
when analyzed using the Chi-square test.

Discussion

MRI performed in patients with metallic im-
plants has the risk of dislodgment. However,
other authors have documented that patients with
certain metal implants and materials can safely
undergo MRI if the implants do not have or have
a low ferromagnetic property, show minimal
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deflection or the deflection forces are insufficient
to dislodge the implant or material'®.

MRI is able to differentiate between cysts and
granulomas very well'*. In our study, the majority
of respondents were aware that MRI can be used
to diagnose jaw lesions. A total of 56.34% of
the study subjects believed that MRI is used to
adequately analyze the soft tissue pathology and
jawbone.

Researchers have reported that MRI is very
important for the imaging of zirconia implants.
Although titanium implants may cause a distor-
tion, zirconia implants cause much less distor-
tion'”. Some authors'® have indicated that MRI
is not suitable for titanium implants but good for
ceramic implants. In the present study, the majo-
rity of respondents indicated that MRI provides a
good view of the implant sites, TMJ and salivary
gland tumors. Most of the respondents believed
that metallic and titanium implants do not in-
teract or cause artefacts on MRI. Hence, more
awareness of this fact is needed.

Various studies®!"?* have been performed re-
garding the compatibility of dental materials wi-
th MRI. In one study", the materials that were
shown to be MRI-compatible were resin-based
sealer, gutta-percha, glass ionomer cement, com-
posite, zirconium dioxide, gold alloy, amalgam,
and gold-ceramic crowns, while stainless ste-
el orthodontic appliances and cobalt-chromium
showed poor compatibility. In another study®,
metal-based restorative materials produced fewer
artefacts in MRI, while elements such as ytter-
bium trifluoride that are present in composites
caused artefacts in MRI. Few authors” have
suggested that CAD/CAM retainers cause fewer
MRI artefacts. Others have shown that NiTi and
stainless-steel arch wires caused large artefacts.
Additionally, gold crowns and titanium along wi-
th composite, amalgam and gold ceramic crowns
produced minor artefacts. GIC restorations, re-
sin-based sealer, gutta-percha and zirconium
dioxide produced no distortions on MRI?°. Some
authors?' have indicated that among the various
metals and alloys, Zr-14Nb (zirconium 14-nio-
bium) alloy is more frequently used due to its
low magnetic susceptibility. A few other resear-
chers have suggested that resin-based sealer, gold
crowns, ceramic implants and prostheses along
with gutta-percha do not produce distortions, but
GIC, composite, polycarboxylate, amalgam, mo-
dified dimethacrylates and zinc phosphate produ-
ce distortions. Additionally, removable prosthe-
ses caused major distortions along with the possi-
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bility of movement during MRI imaging®. In our
study, the majority of the subjects were unaware
of the fact that retentive wires may generate ar-
tefacts, and most of them were unaware of any
relation between composite resins, glass-ionomer,
zinc phosphate and polycarboxylate cement, as
well as metallic restorations or restorations of
metal-ceramic that often contain nickel alloys wi-
th the generation of artefacts on MRI. Previously,
a study?? reported that 63.4% of dentists believed
that dental materials produce artefacts in MRI,
and 36.6% did not know how to prevent it. In the
present study, the majority of the respondents did
not know the interactions between dental restora-
tions and materials with MRI.

MRI scans are preferred over CT but have
the drawbacks of a long scanning time and high
costs®. In the present study, most of the respon-
dents considered MRI over CT and knew that it
does not use ionizing radiation, but 80.25% of
the subjects considered the high cost and the long
scanning time as the drawbacks of using MRI.

MRI has been proven to be useful in evaluating
soft tissue changes and internal disc derangement
in relation to TMJ*. Most of the participants in
our study knew this fact.

MRI provides a good and clear image of pulp
and root canals®. In the present study, most of the
respondents were aware of this property. MRI is
used for adequately analyzing the soft tissue pa-
thology and jawbone®.

MRI is used to analyze jaw lesions, plan im-
plant treatment, diagnose TMJ diseases, and for
endodontic and orthodontic treatment to obtain a
better prognosis’. MRI has many applications in
dentistry and can transform diagnostic imaging?’.
A thorough understanding of the basics of MRI
is needed to understand the interaction of dental
materials in relation to MRI scanners'.

Conclusions

In the present study, dentists had knowledge of
the applications of MRI in dentistry, but dental
undergraduates and graduates had limited know-
ledge of the interaction of dental materials with
MRI and the various interactions of dental pro-
stheses while recording MR scans. This scenario
might be changed by creating awareness of this
topic through an increase in the availability of
the related reading material, as well as attending
seminars and conferences related to the same
topic in dentistry.
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