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Figure 1. Intraoral clinical examination in occlusion.

Figure 2. Intraoral clinical examination of arches.

Figure 5. Initial clinical situation, with the presence of the root

. . . . remains of 2.6 and 2.8 erupted.
Figure 3. Panoramic radiograph showing the presence of root

debris associated to apical radiolucent images in 2.6 and 4.6, in
addition to the presence of the lower third molars retained in a

horizontal position. . . X
After obtaining the informed consent, an anaesthetic

block was performed using Articaine 4% with
Epinephrine 1:100,000 (Ultracaine™, Normon SL,
Madrid, Spain) of the posterior and middle superior
alveolar nerve, and anterior palatine. An atraumatic
extraction of the root remains of the 2.6 and the
curettage of the apical process (Figure 6) was
performed, leaving the alveolus of the 2.6 prepared to
receive the autotransplant of the 2.8 (Figure 7).

The 2.8 was then extracted with forceps (Figure 8),

with minimal manipulation of the periodontal ligament
Figure 4. Cone beam scan, where the apical radiolucent image

associated with the root remains of 2.6 and the conical root of 2.8 of the third molar, placing the upper third molar in the
are seen. position of the upper first molar (Figures 9 and 10).
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The 2.5, 2.6 and 2.7 teeth were then prepared by
etching with orthophosphoric acid at 37% (3M
Scotchbond Universal™, Minnesota, USA) for 20
seconds (Figure 11). After heavy washing of the
etched surface with water, self-etch adhesive (3M
Scotchbond Universal™, Minnesota, USA) was
applied to fix the rigid wire with fluid composite
resin (Charisma™, Kulzer, Hanau, Germany) and
(G-aenial™, GC,

conventional composite resin

Leuven, Belgium) (Figure 12).

After reducing the occlusion, a cross stitch with
monofilament suture (Arago™, Barcelona, Spain) was

applied around the transplanted tooth to increase

its fixation (Figure 13), performing an intraoperative
periapical radiograph with parallelism technique
(Figure 14).

After ten days the suture was removed, where good
soft tissue healing was observed (Figure 15). Three
weeks after the postoperative period, treatment of the
ducts was performed with a correct evolution (Figure
16).

After 2 months, a new clinical review (Figure 17) and a
radiograph was performed by a periapical radiograph
(Figure 18), proceeding to remove the ferulization.
After 3 months, another clinical review (Figure 19)

Figure 6. Root debris from 2.6.

Figure 7. Appearance of the alveolus once the root remains have
been extracted and the apical curettage process.

Figure 9. Appearance of both alveoli after extractions.
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and a radiograph was performed by parallel periapical
radiograph (Figure 20), where an adequate bone
formation can be observed around the transplanted
tooth.

After 5 months the autotransplant tooth was carved on
its occlusal, vestibular, palatal and interproximal faces,

Figure 11. Etched with orthophosphoric acid from the enamel to
place the ferulization afterwards.
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then a heavy and fluid silicone double impression was
taken in one step (Elite HD™, Zhermack, Rovigo, Italy),
and then ordered the laboratory a lithium disilicate
inlay (Figure 21).

In the laboratory, the impression was casted and the
upper and lower models scanned using the identical

Figure 13. Cross stitch in autotransplant.

Figure 12. Rigid ferulization of the transplanted tooth.
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T710 Medit™ scanner for the computer inlay design
and construction, using the Exocad Plovdiv™™ software
(Figure 22).

The lithium disilicate inlay was milled, which was
prepared at the clinic by etching with hydrofluoric acid
and silane (Ultradent™, Madrid, Spain) (Figure 23).
After that, the teeth 2.5, 2.6 and 2.7 were completely
insulated by rubber dam, and tooth 2.6 was prepared
with orthophosphoric acid and self-etching adhesive,
and then cemented the inlay with dual polymerization
resin cement (3M Relyx Unicem™, Minnesota, USA).
(Figure 24). After polymerizing for three seconds, the
excess cement was removed, finished polymerizing and
the rubber dam was removed to adjust the occlusion
(Figure 25) and make a verification with a periapical
radiograph (Figure 26).

DISCUSSION

Although it is an effective therapeutic alternative,
dental autotransplants are not currently a very popular
treatment?, due to the development of dental
implants?, although they represent the only treatment
that allows a natural, functional and aesthetic
rehabilitation®.

Figure 15. Revision after 10 days, coinciding with the suture
withdrawal.

Figure 14. Intraoperative parallelized periapical radiograph of the
2.8 transplanted in the alveolus of the 2.6.
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In this sense, autotransplants are economical
procedures and one of the best dental replacement

options when they are successful®®'3, They are 87%

cheaper compared to dental implants!, allowing,

Figure 20. Periapical radiograph at 3 months after the
autotransplant.

Figure 17. Review at 2 months.

Figure 22. Computer design of the future inlay.

Figure 23. Lithium disilicate inlay.

Figure 18. Periapical radiograph after 2 months of the
autotransplant.

Figure 19. Clinical appearance after 3 months of the
autotransplant. Figure 24. Cemented inlay.
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Figure 25. Clinical appearance: occlusal (A), vestibular (B),
palatine (C), occlusion (D).

in addition, the placement of an implant if the
autotransplant fails'®, ensuring the maintenance of
the alveolar bone due to physiological stimulation of
the periodontal ligament>!*>. However, the technique
is very sensitive and the presence of a donor tooth is
needed?®.

The risk factors in performing autotransplants on teeth
with closed apex are elderly patients, probing depths
greater than 4 mm, previous duct treatment history,
multirooted teeth, donor teeth with caries and absence
of vestibular cortex'®. In addition, other factors are
described that may influence the prognosis of these

Figure 26. Periapical radiograph after 5 months of the
autotransplant.

autotransplants, such as root anatomy, the degree of
adaptation of the donor tooth in the recipient bed (a
greater degree of adaptation is related to a greater
percentage of healing and success)**'’, the duration of
the procedure (extra-alveolar time of the transplanted
tooth), the experience of the surgeon (important
to perform the extraction of the donor tooth as
atraumatically as possible), the general health of the
patient and the degree of oral hygiene, the existence or
not of occlusal contacts during the healing period, and
the timing and quality of treatment of transplanted
tooth ducts®1°,

In this case, the treatment of ducts was performed
after 3 weeks of the autotransplant, in accordance
with other published studies®?®, where there are
meta-analysis that conclude that conducting the ducts
treatment two weeks after autotransplant reduces by
half the probability of root resorptions*?.

In the literature, most of the autotransplanted teeth
are upper and lower third molars (73.9%), since they
are usually non-functional teeth'®. In this patient,
advantage was taken of the presence of an erupted
third molar, thus assuming a conservative therapeutic
alternative for a young patient. After the placement
of the donor tooth in the recipient bed, the occlusion
was reduced to avoid occlusal contacts and to allow
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periodontal healing after the autotransplant, also in
accordance with the literature®.

Another of the fundamental aspects for the success
of autotransplants is based on the type and duration
of the ferulization, which are variable in the literature,
coinciding in that ferulization should be used for
a short period to achieve maximum physiologic
benefits?. Authors such as Kokai et al.,?® believe that
when the ferulization is maintained for more than 4-8
weeks, the risk of ankylosis is significantly increased,
with other authors performing ferulization for only two
weeks*2. Therefore, in accordance with the literature,
ferulization was maintained for 8 weeks in the case
presented, in order to avoid the risk of ankylosis.

The published clinical studies evaluate patients
clinically and radiographically, by periapical
radiographs®19121517.18 or hy periapical and panoramic
radiographs***'*, The periapical radiography shows
the presence of radiolucent areas, external and
internal root resorptions, ankylosis and the state
of root development®®, being fundamental in the
evolution of this therapeutic modality. In the present
clinical case, a radiolucent area around the tooth was
radiographically visible, which was modified over
time, to achieve a similar bone density of the bone
in contact with the transplanted tooth, compared to
the surrounding bone. Additionally, no apical lesions
or root resorption were observed during the follow-
up period.

In addition, a good clinical and radiographic result was
obtained, after 5 months of follow-up, describing the
patient a good masticatory function and the absence
of adverse effects, which are described in the literature
with a rate of 4%, highlighting among them the ankylosis
and root resorption.
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Clinical and radiographic follow-up is vital to determine
the apical state of the autotransplant, so one of the
limitations

of this technique would be to have uncooperative
patients, who are not aware of the need of an adequate
Authors
such as Tsukiboshi et al.,” suggest that, in the case of

maintenance programme and revisions?.
autotransplants that have healed correctly, periodic
revisions should be made with the frequency of the
rest of the teeth.

CONCLUSIONS

Dental autotransplants are a therapeutic alternative
with high success rates, which can replace dental
implants in well selected cases, favouring the
acceptance rate by the patient, being an autologous
material, which favours the development of the
alveolar bone, and which does not prevent, in addition,

the placement of implants if the autotransplant fails.

Autotransplants and dental implants are two surgical
techniques with identical objectives. While the former
has more limited indications, requiring a more sensitive
technique, with a lower economic cost for the patient
and a simpler restoration for the professional, dental
implants lack eruptive and movement capacity, not
being recommended in growing patients.

The autotransplants undergo micromovements and
achieve occlusal harmony in relation to the adjacent
teeth, offering better aesthetic results and a better
emergence profile.
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Assessment of the different therapy
options in the clinical management of
Burning Mouth Syndrome (BMS)
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SUMMARY

Introduction: The Burning Mouth Syndro-
me (BMS), whose definition and pathophy-
siology continue to be a topic of current
debate, which also it does not have a uni-
versally accepted guidelines for its thera-
py. Therefore, the objective of this work is
to present an assessment of the different
treatments for the clinical management of
patients with BMS based on the available
scientific evidence, so that its application is
evaluated in each specific case.

Material and methods: PubMed (MEDLINE)
and The Cochrane Library (Wiley) databa-
ses were searched for different treatments
of BMS. With the data obtained regarding
the effectiveness of each therapeutic mo-
dality and the adverse effects it produces,

CIENTIFICA DENTAL vol 19 (special supplement) 2022

three different therapy lines have been de-
veloped.

Results: In the first line of therapy we find
chewing gum, LLLT (Low-level laser thera-
py), lingual protector, psychotherapy, topi-
cal clonazepam, ALA (Alpha Lipoic Acid) and
Catauma.

Conclusion: More research is needed to
provide sufficient guidance to clinicians on
effective therapeutic modalities and that
allow to establish a correct strategy in the
BMS management.

KEY WORDS

Burning Mouth Syndrome; Therapeutics;
Management; Treatment.
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INTRODUCTION

The Burning Mouth Syndrome (BMS) has received
several definitions since it was first described. The
last of these was published in 2020 in the first edition
of the International Classification of Orofacial Pain
(ICOP)* proposed by the International Headache
Society (/HS). BMS is defined as a burning sensation or
oral dysaesthesia that recurs daily for more than two
hours a day in a period greater than three months,
with no causal lesions evident on clinical examination
or research (Table 1). This condition is classified within
the category of “idiopathic orofacial pain”, that is to
say, no known cause can be attributed to it. However,
in the third edition of the International Classification of
Headache Disorders (ICHD- 111)?, proposed by the same
society just two years earlier, the BMS is included in
“painful cranial nerve injuries and other facial pains”,
thus attributing it a neuropathic origin. Miller et al.?
question whether BMS can really be considered as a
syndrome, since patients do not always suffer from
the consistent set of clinical features (dysgeusia and/
or xerostomia) that would constitute it. They propose
as the most appropriate term the Burning Mouth
Disorder.

There is currently consensus that the secondary burning
to a local or systemic disorder should not be considered
BMS. It is not accepted that there is a primary and a
secondary BMS. Diagnosis of BMS will not be made until

Table 1. Diagnostic criteria for
the BMS according to the ICOP.

A. Oral pain that meets B and C criteria.

B. Daily recurrence for >2horas a day for >3 months.

The pain has the following two characteristics:
1. Burning quality.
2. ltis felt superficially in the mucosa.

D. The appearance of the mucosa is normal. Other possible
burning causes have been excluded both local and
systemic.

E. Itis not better explained by another ICOP diagnosis or

ICHD-III.

all possible alterations are treated and/or controlled
and any other possible etiology of oral burning has been
ruled out (Table 2)>*,

The prevalence of BMS is particularly high among
middle-aged women, coinciding with the peri- and
postmenopause® period. The symptoms are usually
bilateral, although the diagnosis is not ruled out if it is
unilateral. The most frequent location of the burning
sensation is the anterior two thirds of the tongue,
followed by the dorsum and lateral edges, the anterior
part of the hard palate, the labial mucosa and the gum?2.

The pathophysiology of BMS is still unknown, although
there is growing evidence suggesting that it could have
a neuropathic origin existing alterations in different
levels of the central or peripheral nervous system that
could be involved in its pathogenesis!?®. Three different
hypotheses have been proposed about its neuropathic
origin: small-fibre peripheral sensory neuropathy; a
subclinical neuropathy of the trigeminal system (lingual
nerve, mandibular nerve, or complete trigeminal nerve);
or a hypofunction of dopaminergic neurons®.

On the other hand, Yunus’ included BMS within the
Central Sensitivity Syndromes (CSSs) along with other

Table 2. Initial steps in a
suspected case of BMS.

1. Ask for background:
- Systemic. With special attention to
- Central Sensitivity Syndromes,
- neurodegenerative diseases, nutritional deficiencies
or endocrine disorders.
- Psychiatric: anxiety, depression or personality
- disorders.
- Allergic: food, medicine or oral hygiene products.

2. Evaluate the characteristics of pain and co-existing
manifestations:
- Timeline, location, aggravating factors and
improvement.
- Presence of dry mouth and/or dysgeusia.

3. Perform a thorough oral examination to exclude
injuries that may cause discomfort.

4. Request complementary tests if justified.
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medical disorders with no apparent organic cause (such
as fibromyalgia, migraine and temporomandibular
disorders) that would be linked by a common
central sensitization mechanism, in which there is
hypersensitivity to noxious and non-noxious stimuli
(hyperalgesia and allodynia). All of these syndromes
share multiple symptoms, including pain, fatigue,
restless sleep, and psychosocial difficulties®.

The lack of scientific evidence regarding the BMS
etiology meansthat, at present, the therapeuticstrategy
focuses on burning reduction and an improvement in
quality of life, without universally accepted guidelines®.
The different therapeutic options that have been
proposed for the management of the symptoms
related to BMS can be divided according to their origin,
in non-pharmacological or pharmacological, and these
according to their application topically or systemically.

The aim of this work is to present to the clinical practice
an assessment of the different treatments for the
clinical management of patients with BMS based on the
scientific evidence available to assess their application
in each specific case.

The detailed explanation of the theories about the
mechanisms involved in the BMS pathogenesis, as well
as the action mechanism of the different treatments
which are beyond the objective of this article.

MATERIAL AND METHODS

Search strategy and inclusion criteria

PubMed (MEDLINE) and The Cochrane Library (Wiley)
databases were searched using the combination
of MeSH terms and free terms: “Burning Mouth
Syndrome” [Mesh] AND (“Therapeutics” [Mesh] OR
management OR therapy). The search was completed
by manual selection of references cited in related
systematic reviews.

We included clinical trials (randomized or not), cohort
studies, and case-control studies, with at least 10
participants published in English or Spanish, that
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evaluated the effectiveness of any therapeutic modality
used to treat BMS. There was no restriction on the date
of publication. In-vitro or animal studies, case reports
and cross-sectional studies were excluded. Of the
609 studies found in the initial search, after applying
the inclusion and exclusion criteria and discarding
irrelevant articles based on the title and the summary,
56 articles were finally selected.

Data synthesis

The different therapeutic modalities used for BMS
management have been summarized in a table in
which the following has been considered:

1. Articles analysed: it is the number of analysed
articles for each modality. In the following
variables the result reported by the majority has
been considered and, in case there were only two
articles, the result of the one with a larger sample
has been considered.

2. Ability to relieve the symptoms: in case that
the therapeutic modality studied has shown an
improvement the box is green. The contrary, is
shown in red.

3. Significant improvement compared to the control
group: favourable data is displayed in green and
unfavourable in red. White are those therapeutic
modalities that have not been compared with a
control group (without data).

4. Appearance of side effects: in green appear those
modalities that, if they were compared with a
control group, the differences between the two
groups were not significant and that, if they were
not compared they did not show adverse effects.
In red appear those modalities that, if compared
with a control group, showed significantly more
adverse effects and, if not compared, showed
some adverse effect.

With the results of said table (Table 3), different therapy
lines have been proposed.

Table 4 shows the side effects of those modalities that
had presented them.
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Table 3. Data on the different therapeutic modalities regarding
their effectiveness and side effects.

Significant
Analysed Ability to relieve improvement Occurrence of
articles symptoms compared to the side effects
control

Acupuncture?® 1

=

Chewing gum?°
rTMS®
LLLT®

Tongue protector'?

=

=
o

therapy

Non-
pharmacological

Psychotherapy**-1®
EVOO with lycopene®

Bupicavaine®

Chamomile®!

Capsaicin?-%7

Clonazepam?6-18

Benzydamine hydrochloride®

Topical agents

Lactoperoxidase?

Melatonin“°

Urea®
ALA14.1$27
ALA + gabapentin®®

Antidepressants*

Bethanechol?®

Cannabis*?

Capsaicin®

Catauma?®

Pharmacological therapy

Clonazepam?74344

Clonazepam + NAC*

Gabapentin®®

Systemic therapy

Hypericum perforatum3?
NAC#*

PEA-um3

Pregabalin?”

Trazodone*

Vortioxeting*146

e T I B e e e e N e T N I S N I IS 7o B TSN IS I OO (TS YOI I O IS (S TSN NSV I Y

Other | Lidocaine*’

Favourable results are green, unfavourable results are red, and white when data is missing.

rTMS Repetitive transcranial magnetic stimulation; LLLT: low-level laser therapy; EVOO: Extra Virgin Olive Oil; ALA:
Alpha-lipoic acid; NAC: N-acetylcysteine; PEA-um: Ultramicronized palmitoylethanolamide
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Table 4. Main side effects of the mentioned therapeutic
modalities.

QTc prolongation (electrocardiogram)

Increased serum prolactin
Decreased blood pressure
Intense burning sensation
Gastrointestinal discomfort
Vivid dreams | nightmares

Taste disturbances
Increased appetite
Sexual dysfunction

Weight gain
Dry mouth
Diarrhoea
Abdominal pain
Headache
Muscle pain
Constipation
Dizziness
Nausea
Palpitations
Drowsiness
Cold Sweat
Tremors

Non-pharmaco-

lo-gical therapy rmms

Bupivacaine

Topical
agents

Capsaicin

Paroxetine

Sertraline

Escitalopram

Duloxetine

Bethanechol

Cannabis

Capsaicin

Systemic
therapy

Clonazepam

Clonazepam
+ NAC

Pharmacological therapy

Gabapentin

NAC

Pregabalin

Trazodone

Vortioxetine

Other Lidocaine

rTMS Repetitive transcranial magnetic stimulation; NAC: N-acetylcysteine. |
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RESULTS

Summary tables of therapeutic modalities

With the results obtained in the data evaluation of the
available cases, a table has been prepared showing,
of each of the therapeutic options, the number of
analysed studies and the results of each of them
regarding the ability to relieve the symptoms, if this
capacity is significant with respect to the control group
and the side effects they produce (Table 3).

Table 4 summarizes the main secondary effects of those
therapeutic modalities that, if compared with a control
group, showed significantly more adverse effects and,
in case of not being compared showed some adverse
effects (i.e., those that have obtained an unfavourable
result in the variable “occurrence of side effects” of
Table 3).

Lines of therapy

With the data cited above in the tables, several therapy
lines have been developed, so that the clinician can
assess, in each particular case, the benefit — risk.

1t line of therapy

It includes those therapeutic modalities that have
shown an improvement in the BMS symptoms, with
significant differences regarding the control group
and without adverse effects.

= Non-pharmacological therapy:

¢ Chewing gum: chewing unflavoured gum for 20
minutes at a comfortable pace®®.

o LLLT (Low-level laser
wavelengths, output
duration, number of sessions and the radiation
frequency varied between 630- 980 nm, 20-
300 mW, 10 seconds and 15 minutes, 1 and
20 sessions and 1 to 5 sessions per week,
respectively’.

therapy): laser

power, irradiation

e Tongue protector: single-use transparent
plastic, used for 15 minutes 3 times a day for
2 months??,

¢ Psychotherapy: cognitive therapy (1 or 2 1hr
weekly sessions for 2-3 months)*** or group
psychotherapy (groups of 4 patients, once a
week for 3 months)®.

= Pharmacological therapy:

e Topical Agents:

- Clonazepam: suck/dissolve tablet of 0.5 or
1mg for 3 minutes in the mouth without
swallowing, or rinse with 5ml of solution
with 0.1mg/ mL of clonazepam, 3 or 4 times
a day16-18'

e Systemic therapy:

- ALA (alpha-lipoic acid; dietary supplement):
200 to 800mg per day for 1 to 2 months™**%.

- Catauma (dietary supplement): 2 capsules
daily for 2 months. The Catauma contains:
Paullinia cupana (125 mg), Trichilia catigua
(87.5 mg), Zingiber officinale (10 mg) and
Ptychopetalum olacoides (87.5 mg)28.

2" line of therapy

Therapeutic modalities that have shown BMS relief
of the symptoms are included, although the differen-
ces were not significant with respect to the control
group, but without adverse effects. Also, options that
despite not having been able to compare them with
a control group improved the symptoms and did not
show side effects.

= Non-pharmacological therapy:

» Acupuncture: Half-hour sessions 3 times
a week for 4 weeks at points ST8 (Tou
Wei), GB2, TE21, SI19 (Ting Gong), SI18
(Quan Liao), LI4 (Yuan) bilaterally as well
as GV20 (Bai Hui)*°.

= Pharmacological therapy:
¢ Topical Agents:

- EVOO (Extra Virgin Olive Qil) enriched with
lycopene: EVOO spray with 300ppm lycopene
(Surat™) 3 times a day®.
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- Chamomile: Gel at 2% 2 times a day for 1
month3?,

- Lactoperoxidase: mouthwash (Biotene™) 5
times a day?’.

- Urea: at 10% applied topically 3 or 4 times a
day for 3 months®2.

e Systemic therapy:

- Hypericum perforatum (dietary supplement):
300mg 3 times a day for 3 months33.

- PEA—um (Ultramicronized palmitoylethanolamide;
dietary supplement): sublingual dose 600mg 2
times daily for 2 months*.

3 line of therapy

Included are those therapeutic modalities that have
been shown to produce BMS symptoms relief, with

significant differences from the control group, but Figure 1. Reticular lichen planus in dorsum of the tongue and
saburral tongue.

which have caused side effects.
= Non-pharmacological therapy:

e rTMS (repetitive transcranial magnetic
stimulation): 10 sessions of 10Hz pulse series
of 5 seconds, at a power intensity of 110% RMT,
with an interval between series of 10s during
15 minutes (for a total of 30,000 pulses)®.

= Pharmacological therapy:

¢ Topical Agents:

- Bupivacaine: suck/dissolve tablet 5mg 3
times daily for 2 weeks®®.

- Capsaicin: mouthwash at 0.02% 3 times a
day for 2 months?-%’,

e Systemic therapy:

- ALA + gabapentin (anticonvulsant): 600mg
ALA + 300mg gabapentin per day for 2
months?®.

- Capsaicin: Capsules at 0.25% 3 times a day®.

/

- Gabapentin: 300mg per day for 2 months®. Figure 2. Geographic tongue.
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Figure 3. Erythematous candidiasis.

In each particular case, the benefits provided by each
therapeutic modality must be weighed with the risks
presented and the most appropriate decision made.

Therapy not recommended

These are those therapeutic modalities despite having
shown BMS relief of the symptoms, the differences
were not significant with respect to the control group,
or were not compared with it and also present side
effects. Also included are those options that have
not shown symptoms relief or have shown conflicting
results (such as improvement in one group of patients
and worsening in another).

e Pharmacological therapy:

= Topical Agents:

- Benzydamine hydrochloride: rinse at 0.15% for
1 minute, 3 times a day for 1 month®.

- Melatonin: compresses applied to oral mucosa
with 3mg of melatonin 4 times a day for 2
months?.

e Systemic therapy:

- Antidepressants: Paroxetine (20 mg daily),
Sertraline (50 mg daily), Escitalopram (10
mg daily), or duloxetine (60 mg daily) for 12
months*,

- Bethanechol (anticholinergic): 15mg per day®.

- Cannabis: 10 to 40 drops of Bediol™ (6.3% THC
and 8% CBD) 2 times a day*%.

- Clonazepam: 0.5—2 mgdaily for 2 months?74344,

- Clonazepam + NAC (N- acetylcysteine, dietary
supplement): 0.25mg of clonazepam + 200mg
of NAC twice daily for two months*.

- NAC: 200mg twice a day for two months*.

- Pregabalin (anticonvulsant):
during 4 months?’.

150mg a day

- Trazodone (antidepressant): 200mg 1 time a
day for 2 months®.

- Vortioxetine (antidepressant): 10 — 20 mg daily
for 12 months*-46,

= Other:

- Lidocaine: lingual nerve block®.

DISCUSSION

Currently the BMS therapy is mainly symptomatic with
the sole aim of relieving the symptoms and improving
the quality of life of people who have it. Therefore,
the purpose of this review has been to review the
scientific evidence available to develop therapy lines
aimed at guiding clinical practice. The different existing
therapeutic modalities were evaluated and summarized
in Tables 3 and 4.

In the first line of therapy, we have placed all the
non-pharmacological therapeutic modalities (except
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acupuncture, whose study lacked a control group,
and rTMS, which showed side effects) and, among
the pharmacological modalities, topical clonazepam,
ALA and Catauma. All of them have been shown to
be effective regarding the ability to relieve symptoms
in a meaningful way compared to the control group
and without any side effects. Even so, among these
treatments, the most studied and, therefore, the most
recommended would be LLLT, psychotherapy, ALA and
topical clonazepam. Since many professionals do not
have laser equipment in their clinics, and that many
patients may be reluctant to a psychological therapy for
social reasons and the first Cultural®®, ALA and topical
clonazepam may be the best options to start with.

However, it is important to note that before starting
to treat a patient, it is essential to make a correct
diagnosis and differentiate primary or “real” BMS and
secondary burning to another underlying condition.
The diagnostic criteria proposed at the /COP1 should
be applied both when selecting cases for new research
and before a suspected case in daily clinical practice.
One of the criteria of said classification is to exclude
other possible local and systemic causes. Therefore,
a meticulous differential diagnosis is required. The
main pathologies to rule out would be oral lichen
planus (Figure 1), geographic tongue (Figure 2) and
erythematous candidiasis (Figure 3). All of them have
clinical lesions that characterize them and, therefore,
can be identified on the examination.

Itis advisable to inform patients of the chronic nature of
the process and thatit lacks the potential for malignancy
to reduce anxiety and prevent cancerophobia, which
could complicate the condition.

The burning sensation in patients with BMS is
exacerbated by the presence of xerostomia®' and
many patients report relief when they eat, drink, chew
gum or suck some candy. Therefore, even if it is not
found as such in the management proposal presented
above due to the fact that it is not specific for BMS,
intervention will be aimed at improving oral lubrication
and hydration, as well as avoiding and/or controlling
the possible xerostomia medication. In our opinion,
it is possible that some therapeutic modalities that
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improved the symptoms, but not significantly (second
line of therapy), owe their results precisely to a
lubricating and moisturizing effect.

The three proposed therapy lines have been developed
following the maxim of the medical professions of
primum non nocere (above all do no harm). In this
sense, therapeutic modalities that may have some side
effects have been reserved for those patients who do
not respond to the treatments described in the two
first therapies. However, considering the possible BMS
multifactorial origin (with both central and peripheral
causes), certain strategies may be effective in some
groups of patients, while they will not be appropriate
for others. Therefore, the choice of therapy has to
be evaluated individually and should be adapted
according to the needs of the patient. In cases where
it is considered that the benefits could reduce the
risks, as in patients with severe impairment of quality
of life, any therapy, both first and third line, should be
evaluated.

Some of the side effects mentioned in Table 4 will
be more acceptable than others, both due to their
medical impact and their intensity. In fact, some
authors!%27:35,3638424446 mention that their side effects
were mild, transient and that in most cases they did not
lead to the abandonment of participants in the study.

In the study conducted by Lopez-D’alessandro et al.?,
it is mentioned that for the groups treated only with
gabapentin and with ALA + gabapentin the secondary
effects were present, and although they are described
as “very mild”, we consider it an unfavourable outcome
for the variable “side effects”, fact that placed both
modalities in the third line of therapy. However, the
Cochrane®® review mention that, after contacting the
authors, only the gabapentin alone group showed
significantly more side effects than the control group
and, interestingly, the ALA + gabapentin combination
did not.

The injection with lidocaine for anaesthesia of the
lingual” nerve is placed in
treatments” since it presented contradictory results:

“not recommended

one group of patients felt a decrease in symptoms and
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another group felt a worsening or no change in pain
(although they felt anaesthetised). When comparing
the changes with the VAS (Visual Analogue Scale)
before and after the injection in both groups, significant
differences were obtained between the two groups.
These curious results, although they cannot be taken
as a reference for BMS management

in daily practice, they could explore future research on
the possible existence of both central and peripheral
causes in the BMS pathophysiology.

It is critical to note that the magnitude of the placebo
response in BMS appears to be important. Ku-ten-
Shorrer et al* found that the average placebo response,
calculated as a fraction of the active drug response, was
72%. In the daily clinical practice, treatments will not
be obfuscated and, therefore, the clinician’s position
or opinion of a therapy could modify the patient’s
response to the same. It would be important to avoid
terms such as “let’s try with...”, “X therapy seems to
have...”, etc., since, if the patient perceives that such
therapy is not going to be effective, the placebo
response could be diminished.

In the scientific literature there are several systematic
reviews#&50->% - of which the most recent is that of
Slebioda et al.>°, in which it was observed that the most
effective therapeutic modality was clonazepam (both
topical and systemic), and that, in addition, lingual
protectors and capsaicin appeared to have promising
effects. The Cochrane systematic review by McMillan
et al.®® in 2016 concluded that the treatments most
supported by scientific evidence for BMS pain relief
were, in the short term, photobiomodulation with LLLT,
topical clonazepam, lingual protector, and gabapentin.
In the long term, psychotherapy, topical capsaicin, and
topical clonazepam would be the most effective. In
the present work, only topical capsaicin, gabapentin
and systemic clonazepam were placed in the 3rd line
of therapy and in treatments not recommended due
to the fact that they had significantly more side effects
than the control group, or by having presented them
without having compared them to the control group.
All others are on the 1st therapy line.

Most of the articles analysed present, in general, a low
number of participants, a great heterogeneity in the
study design and an important difference in the metrics
used to evaluate the results. On the other hand, the
existence of different BMS definitions and the lack of
standardization in the diagnostic criteria (inclusion/
exclusion) may have led to a great variability in case
selection. It is important to note that in almost none of
the evaluated studies the continuity

of the therapeutic effect was analysed once the active
therapy was suspended nor the subsequent recurrence
of symptoms was analysed. All this has contributed to
the lack of rigour of these trials and the disparity of the
obtained results, so we currently do not have agreed
criteria to manage these patients*>®,

In the scientific literature there are other case reports
or pilot studies with other therapeutic modalities,
such as Pramipexol®®, which have been excluded from
this work, but which should be considered for future
research increasing the number of cases.

In conclusion, there is currently a need for more
studies with a correct choice of cases and an adequate
control group, with easily reproducible study designs
and longer follow-up periods, and in which the time of
the symptoms recurrence after stopping the therapy is
evaluated in order to establish an agreed therapeutic
algorithm for BMS.

The present narrative review has not analysed the
quality or risk of bias of the articles included, nor has
it been evaluated whether a therapeutic modality was
studied in a single or in several studies, therefore, the
results should be considered with caution.

CONCLUSIONS

1. A correct BMS diagnosis, after the exclusion
of other possible conditions that cause similar
symptoms will be key to establish an appropriate
therapy regimen.
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2. In the first line of therapy we find chewing
gum, LLLT, lingual protector, psychotherapy,
topical clonazepam, ALA and Catauma, which
are therapeutic modalities that have benefits
without side effects, while rTMS, bupivacaine,
topical and systemic capsaicin, ALA + gabapentin
and gabapentin, located in the third therapy line
are also effective, but their side effects should be
weighed.

3. More research is needed to provide sufficient
guidance to clinicians on effective therapeutic
modalities that allow to establish a correct strategy
in BMS management.
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SUMMARY

Introduction: The obturation of the duct
system plays a key role in the success of
endodontic treatment. In an attempt to
improve the properties of sealants cements,
silicate-based sealants have recently been
introduced to the market. Therefore, when
carrying out the sealing of the duct system,
it is useful to know the physical properties
that the cement sealants present.

Objective: The objective of this work was
to review the literature of the useful clinical
physical properties that the new silicate-
based cements present, and to compare
them with the physical properties of the
conventional epoxy resin-based cements.

Material and method: After establishing
the adapted research question, a literature
review was carried out in two databases
(Medline via Pubmed and Wiley Library via
Chrocane Library) combining MeSH terms
(Medical Subject Headings) and free terms.
In addition, a manual electronic search
was carried out. The useful clinical physical
properties selected were discoloration,
sealing capacity, radiodensity, setting time
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and solubility.

Results: 224 potential studies
obtained. Finally, applying the inclusion
and exclusion criteria, 22 studies were
included in the review. The different studies
compared the different physical properties
of silicate-based cements, comparing them
with resin-based cements.

were

Conclusions: Between  silicate-based
cements and resin cements, no differences
in tooth discoloration were observed.
Nor differences were observed in sealing
in most of the studies consulted. All the
cements analysed presented radiodensity
values within the recommended standards.
Both the setting time and the solution
depended on the type of cement evaluated.
Some of the silicate-based cements showed
higher solubility compared to resin-based

cements.

KEY WORDS

Obturation; Endodontic cements;
Bioceramic cements; Resin cements.




INTRODUCTION

To achieve success in endodontic treatment, it is
necessary to obtain a complete obturation, after
cleaning and conformation of the duct! system. The
materials commonly used in obturation are gutta-
percha and 2 sealants. Sealing cements are substances
capable of penetrating between the obturation material
and root canals®. There are different types available on
the market, however, despite gathering many of the
features described by Grossman, they do not manage
to gather all*. They can be classified according to their
main components® in: zinc oxide—eugenol cement,
calcium hydroxide cements, glass ionomer cements,
silicone cements, resin cements or ceramic® cements.

At present, cements composed of resins are the most
used, being considered the epoxy resin cement AH
Plus™, the gold standard®’. However, this cement
presents a number of limitations such as a possible
cytotoxicity, mutagenicity and inflammatory response®.
In addition, another limitation of this cement is the
absence of bioactive properties®. Therefore, new
types of sealants called bioceramic®® have recently
been introduced to the market. These cements are
based on the biological characteristics of MTA! and
include in their composition calcium silicates, calcium
phosphates, calcium hydroxide and zirconium oxide
as radiopacifier?, Therefore, the development of
bioceramic cements has been based on obtaining a
good biocompatibility. However, these cements must
also have adequate physical properties®.

One of the physical properties that has gained
importance in recent years is aesthetics’. The aesthetic
result of the treatment of the opening is important,
especially in the previous region'®, since, although
the access cavity is adequately prepared and cleaned
with alcohol, there is a possibility that some cement
sealant!® remains. On the other hand, the evaluation of
the sealing capacity of new cement sealants is another
property that has been considered an important
parameter to consider®. The dimensional changes of
the canal system, as well as the lack of adhesion of the
gutta-percha, condition the achievement of complete

coems:

llustre Colegio Oficial de Odontélogos y
Estomatologos de la I* Region

sealing. Therefore, the adaptation of the sealing
cement is a factor that influences the microfiltration
and reinfection of the canal® system. Another property
considered essential is radiodensity, since it allows
clinicians to distinguish between the materials used
and adjacent anatomical structures', as well as to
assess the quality of the canal filler'”. Another physical
property that the clinician must take into account is
the setting time. A slow or incomplete setting time
may result in increased tissue irritation®, while a
very short setting time may decrease the working
time complicating and interfering with the obturation
process'. Therefore, the setting time should be long
enough to allow easy handling, especially in those
sealing techniques that require more time®. Another
property that has special relevance when evaluating
sealants cements is the solubility?!. Dissolution of the
sealing cement could interfere with the quality of the
canal treatment and trigger an inflammatory response
of periapical tissues*?. In addition, a vacuum could
occur between the sealing material and the canal,
increasing filtration over time?'. Therefore, sealants
should have a low solubility rate?2.

Since there are different resin-based cements
available on the market, it is important to know their
physical properties. The objective of this literature
review study was to analyse the scientific evidence
of different physical properties of clinical applicability
of different silicate-based sealants cements such as
tooth discoloration, sealing capacity, radiodensity,
setting time and solubility, and compare them with
conventional resin-based cements.

MATERIAL AND METHODS

To carry out the present bibliographic review, taking
into account the non-clinical nature of the studies,
the following research PICO question was applied: In
teeth or samples, silicate-based cements have better
properties of discoloration, sealing, radiodensity and
solubility compared to conventional cements based
on epoxy resin? (Figure).
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The bibliographic search was carried out in the
databases of Medline via PubMed and the Wiley Online
Library via Cochrane Library. The search was performed
by combining MeSH (Medical Subject Headings) terms
with free terms, in a simple or multiple way and using
Boolean operators. In vitro studies published between
2015 and 2021 were included. The last search was
conducted on January 31, 2021. Studies evaluating
cements that were not marketed or modified in the
composition of marketed cements were excluded. Also
excluded were those studies that compared obturation
modifications of physical or technical properties. The
search equations used in English are described in
Table 1. In addition, a manual electronic search was
conducted in the Journal of Endodontics, International

Journal of Endodontics, Australian Endodontic Journal
and Iranian Endodontic Journal.

A preliminary selection of the articles was made by
the title and the summary. Duplicate articles were
discarded. Then, the full text of the articles was
obtained, excluding the articles that did not meet the
established criteria. Manually selected articles were
added and those that did not meet the criteria were
excluded. The selected articles were grouped according
to the analysed property. Those articles that analysed
more than one property were identified and included
in the corresponding groups. Taking into account the
nature of the review, the characteristics of the studies
were summarized in a descriptive way.

SR
Medline via Pubmed Wlley' Online Library
164 via Chrocane
60
=
.S
3
=
=
Q
= 4 N
Total number of identified articles
224
— \ J ( Numero total de articulos excluidos
S por titulo/resumen
- 204
5 - . — L
g Total number of articles after deleting
] duplicate articles
17
224
< - J
— ( Articulos incluidos tras la busqueda
( \ electronica manual
L ‘
Total number of articles selected after
reading the title/summary
z 20
2
=y .
= Articulos excluidos tras lectura del
texto completo
2
2: Ausencia de evaluacion de
cemento de resina
—
'
B
= Final selection
E b)

|

Figure. Flowchart to identify the selected studies.
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RESULTS

The flow chart that was used for the selection of the
articles can be seen in the Figure. A total of 224 studies
were identified in the initial search. No duplicate
articles were found. After evaluating the titles and
summaries of the studies obtained in the initial search,
204 studies were excluded because they did not meet
the inclusion and exclusion criteria. Therefore, 20
studies were selected to read the full text, to which
four more studies were added that were obtained by
an electronic manual search. After reviewing the full
text of the 24 studies, two were excluded because they
did not include a comparative group of epoxy resin?>24,
Therefore, the final number of articles included in the
bibliographic review to carry out the data extraction
was of 22. The studies were grouped according to
the analysed property (Table 2): 2 discoloration (A); 4
sealing capacity (B); 11 radiodensity (C); 9 setting time
(D); and 12 solubility (E). 9 articles analysed several
properties.

DISCUSSION

The selected articles evaluated different physical
properties of the new silicate-based sealing cements.
In order to evaluate the properties of the different
cements, it is essential to establish standardized
methodologies, so that the results can be reproduced
and perform a reliable comparison of the data®®.

Table 1. Search equations.

Database ‘

MEDLINE (via Pubmed)

coems:

llustre Colegio Oficial de Odontélogos y
Estomatologos de la I* Region

Discoloration of dental tissue

Studies that analysed the discoloration evaluated the
same resin-based cement, the AH Plus™”** sealant
cement. However, different silicate-based cements
were evaluated, being Endoseal™*, MTA Fillapex™
and iRoot™ SP? the evaluated cements. Between
both studies the discoloration of a total of 100 teeth
was evaluated, including both bovine teeth!* and
human teeth’. The technique used in the discoloration
evaluation was spectrophotometry for both studies,
using the CIELAB system. However, different evaluation
periods were applied, 0-2 months* and 0-6 months’.

The results obtained in the two selected studies did
not find significant differences regarding discoloration
between the analysed cements and the resin-based
AH Plus™. However, Forghani et al.’ observed a
progressive discoloration of all cements during the
first three months after the cement application, with
a tendency to decrease during the second quarter and
up to the sixth month of the evaluation.

Sealing capability

Thestudiesthatevaluatedthesealingofthe newsilicate-
based sealants were*152>2% Regarding the selected
silicate cements, one study evaluated BioRoot™ RCS®,
two studies analysed EndoSequence™ BC Sealer!>?
cement and one study iRoot™ SP% cement. All studies
were based on the AH Plus™ resin cement.

In three of the selected studies>'*?® there were no
differences in sealing capacity between silicate-based

Evaluation

((Tooth [Mesh] OR specimen) AND/OR (“Epoxy Resins’[Mesh] OR tricalcium silicate endodontic sealer
OR calcium-silicate-based sealer) AND (“tooth discoloration’[Mesh] OR discolouration OR sealing OR
radiopacity OR setting time OR solubility))

Cochrane

(MeSH descriptor: [Tooth] AND/OR MeSH descriptor: [Root Canal Filling Materials])
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cement and epoxy resin-based cement. On the other
hand, in one of the studies?®, a better seal was obtained
with Endosequence™ BC Sealer silicate cement than
with epoxy resin cement.

Radiodensity

Studie59,16,17,19,20,27-32 that
evaluated the radiodensity of silicate-based cements,
comparing them with epoxy resin-based cements. The
silicate-based cements analysed in the studies were:
EndoSequence™ BC Sealer'®, EndoSeal™ MTA®?,
TotalFill’™ BC Sealer®®, BioRoot™ RCS¥?%31 MTA
Fillapex™?16203132 = Segler Plus™ BCY'27 and BioC™
Sealer®. All studies evaluated cement based on epoxy
resin AH Plus™. In addition, two studies also included
epoxy resin-based cements ADSEAL™, Radic-Sealer™?®
and Sealer Plus™32,

Eleven were selected

The American National Standards Institute and
the American Dental Association (ADA) in their
specification number 57 of the year 2000 establish
a minimum radiodensity equivalent to 3.00 mm
Al®. The standard established by the International
Organization for Standardization (ISO) 6878 also
specifies that the radiodensity must be equal
to or greater than 3 mm AP
evaluated presented radiodensity values within the
recommended ISO standards.

All the cements

In most studies AH Plus™ cement presented higher
radiodensity values than BioRoot™ RCS*3!, TotalFill™
BC®3°, Bio-C™ Sealer®, Endosequence™ BC Sealer?,
Sealer Plus™ BCY19%7  MTA Fillapex™?3032
Endoseal™?®, How ever, in other studies, there were
no significant differences between AH Plus™ and
BioRoot™ RC, MTA Fillapex™? and EndoSeal™ MTA?®
cements. In studies that also analysed other resin-
based cements, radiodensity results with respect to
silica-based cements were similar. The MTA Fillapex™

and

cement showed lower radiodensity than the resin
cements Sealer Plus™®, Pulp Canal Sealer™3!, Radic-
Sealer™ and AD Seal™!1®,

Similarly, BioRoot™ RCS cement showed a lower
radiodensity compared to the Pulp Canal Sealer™3!

resin cement. On the other hand, the Endosequence™
BC Sealer cement also presented a lower radiodensity
compared to Radic Sealer™ cement. However, the
Endosequence™ BC Sealer cement presented a higher
radiodensity than the AD SEAL™?® resin cement.

When evaluating the radiodensity differences between
silicate-based cements, the results differ between
the studies and depending on the analysed cements.
One study observed greater radiodensity with MTA
Fillapex™ compared to BioRoot™ RCS*. However, in
another study, no differences were obtained between
the two cements?®, nor between the cements Bio-
C™ Sealer and TotalFill™ BC Sealer®. The only study
that analysed three silicate-based cements® showed
different radiodensity values between cements, with
EndoSeal™ MTA cement being the largest, followed
by Endosequence™ BC Sealer and MTA Fillapex™.
The differences in radiodensity could be caused by
the presence of different radiopacifying agents in the
composition of the cements?®,

Setting time

The 9 selected studies®!7-20:27:2930.32
setting time through needles that were introduced in
the cement models, as established in 1SO 6876 ANSI/
ADA 57% standard.

evaluated the

The following silicate-based cements were evaluated:
BioRoot™ RCS?%%°; Sealer Plus™1827: TotalFill™ BC
Sealer, Bio-C™ Sealer®'®3%; and MTA Fillapex™?2°32, In
all studies, the setting time results of silicate-based
cements were compared with AH Plus™ epoxy resin
cement. One study also analysed Sealer Plus™3?
cement.

Two studies analysed the setting time of the BioRoot™
RCS?*? cement. Both observed that BioRoot™ RCS
had a setting time lower than that of the resin-based
cement AH Plus™?2%2°_ |n one of the two studies20, they
also evaluated the setting time of the MTA Fillapex™
cement, which was completed in one week, the
evaluation period established in the study. In another
study, MTA Fillapex™ had a higher setting time than AH
Plus™ and Plus™32 Sealer cements.
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Table 2. Table 2. Articles included in the review according to

the proposed methodology that evaluate physical properties of
sealants cements: (A) discoloration; (B) sealing; radiodensity; (C)
setting time; (D) solubility.

(A). Discoloration

Author/Year Evaluation ‘ Silicate based sealing cement | Resin based sealing cement

Forgl(mza;;ec;t al.! Discoloration M;FQOIZitI:apSeéTM AH Plu™
Lefzg;:;.,“ Discoloration EndoSeal™ MTA AH Plus™

(B). Sealing
Viapi(‘z':ﬁg)t al.,® Sealing BioRoot RCS™ AH Plus™
Zh?gglt;; al, Sealing iRoot™ SP AH Plus™
Hua?zgoig)a L, Sealing Endosequence™ BC Sealer AH Plus™
Asawav:;(;az\:)i)t etal.® Sealing Endosequence™ BC Sealer AH Plus™

(C). Radiodensity

Author/Year Evaluation Silicate based sealing cement | Resin based sealing cement
i 27
Lmég;;)l" Radiodensity EndoSeal™ AH Plus™
i 29
Kha(lzlloits?l" Radiodensity BioRoot™ RCS AH Plus™
Priillage et al.,?® .
. . BioRoot RCS™, ™
(2016) Radiodensity MTA Fillapex™ AH Plus
-Ei 28
Ta"°'"a'(“2:1"7h)° etal, Radiodensity TotalFill™ BC Sealer™ AH Plus™
Lee et al. .1 EndoSeal™ MTA, AH Plus™
(2017)" Radiodensity MTA Fillapex™, ADSEAL™
Endosequence™ BC Sealer Radic-Sealer™
Siboni et al.,*° Radiodensit BioRoot™ RCS, AH Plus™
(2017) y MTA Fillapex™ Pulp Canal Sealer™
19
Menc(lzeslgt)al., Radiodensity Sealer Plus™ BC AH Plus™
17
Vertt;g;lzt)al., Radiodensity Sealer Plus™ BC AH Plus™
Zordan-Bronzel et al.,® . . Bio-C™ Sealer, ™
(2019) Radiodensity TotalFill™ BC Sealer AH Plus
Tanomaru-Filho et al.,** Radiodensit MTA Fillapex™ AH Plus™
(2019) Y Sealer Plus™
i 32
Sll\zg:Ztoe;l., Radiodensity Sealer Plus™ BC AH Plus™
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(D). Setting time

Author/Year

Evaluation

Silicate based sealing cement

IS
coemx

Resin based sealing cement

Khalil et al.,?®

(2016) Setting time BioRoot™ RCS AH Plus™
Priillage et al.,?® .
! I BioRoot™ RCS, ™
(2016) Setting time MTA Fillapex™ AH Plus
_Ei 28
Tanomar;.lz(l)=1|7h)o etal., Setting time TotalFill™ BC Sealer AH plus™
Vertuan et al.,*”
(2018) Setting time Sealer Plus™ BC AH Plus™
Mendes et al.,*®
(2018) Setting time Sealer Plus™ BC AH Plus™
Tanomaru-Filho et al.,** Setting time MTA Fillapex™ AH Plus™
(2019) g Sealer Plus™
Zordan-Bronzel et al.,® I Bio-C™ Sealer, ™
(2019) Setting time TotalFill™ BC Sealer AH Plus
Silva et al.,® .
! N Bio-C™ Sealer, ™
(2020) Setting time TotalFill™ BC Sealer AH Plus
i 32
S'IV(;:;(;"’ Setting time Sealer Plus™ BC AH Plus™
(E). Solubility
Author/Year Evaluation Silicate based sealing cement | Resin based sealing cement
i 27
Lln(lzgtlgl)., Solubility Endoseal™ AH Plus™
Priillage et al.,? o BioRoot™ RCS ™
(2016) Solubility MTA Fillapex™ AH Plus
i i 23
Silva Algg;fl;; etal, Solubility MTA Fillapex™ AH Plus™
_Fi 28
Tanomarzjzg:ll;l'n)o etal, Solubility TotalFill™ BC Sealer AH Plus™
19
Mentzgzlest)al., Solubility Sealer Plus™ BC AH Plus™
Urban et al.,* . BioRoot™ RCS ™
(2018) Solubility MTA Fillapex™ AH Plus
17
Vertu(azlglt;t)al., Solubility Sealer Plus™ BC AH Plus™
35
T°"("‘2561°;)"""' Solubility MTA Fillapex™ AH Plus™
. MTA Fillapex™ AH Plus™
34
Elaetszzte); ;)t al., Solubility BioROOt™ RCS Obturys™
TotalFill™ BC Sealer
Zordan-Bronzel et al.,® . Bio-C™ Sealer, ™
(2019) Solubility TotalFill™ BC Sealer AH Plus
_Ei 31
Tanomar:lzgilgl'l)o etal, Solubility TotalFill™ BC Sealer AH Plus™
Silva et al., *? Solubility Sealer Plus™ BC AH Plus™
(2020)
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Three studies evaluated Sealer Plus™ BCY1%%7

silicate cement. Similar to the results observed
with BioRoot™ RCS cement, Sealer Plus™ BC also
presented a lower setting time than AH Plus™?19.27
epoxy resin cement. In two studies!®3° TotalFill™ BC
Sealer cement was analysed. In both, the setting
time of silicate-based cement was lower than that
of AH Plus™. However, the two studies that analyse
Bio-C™ Sealer cement presented differences in the
results from each other.

In one study AH Plus™ cement had a shorter working
time compared to Bio-C™ Sealer®, while in the other
study’®, epoxy resin-based cement AH Plus™ had a
longer setting time lower than Bio-C™ Sealer.

When analysing the setting time of silicate cements,
in one study?® there were no differences observed
between BioRoot™ RCS and MTA Fillapex™ cements,
while two studies observed a shorter setting time
of Bio-C™ Sealer cement compared to TotalFill™ BC
Sealer®!8, This cement in one of the 18 studies did
not set after the 25 days established in the study
conditions.

Solubility

Twelve articles evaluated the solubility of the sealants
cements by comparing it with the solubility of the
epoxy resin cements®917,19,20,27,28,30,34-37

The selected studies analysed silicate-based cements:
BioRoot™ RCS2%3437; MTA Fillapex™?20-323437. TotalFil|™
BC Sealer®3%3*; Sealer Plus™ BC7:1%27:33; Bjo-C™ Sealer?;
and Endoseal™?®, All articles used as control group
the AH Plus™ resin cement. Two articles, in addition
to the AH Plus™ cement, analysed the properties of
the Obturys™3* and Sealer Plus™?3? cements.

Differences were observed, both between the
different silicate-based cements as between the
periods, in
cements. The BioRoot™ RCS cement presented higher
solubility than the AH Plus™?2°3437 and Obturys™3*
resin cements. The Bio-C™ Sealer cement also
showed higher solubility than the AH Plus™° cement.
Similarly, TotalFill™™ BC Sealer cement obtained

evaluation relation to resin-based
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greater solubility than AH Plus™ resin cement in most
of the analytical periods in the different studies®3%3,
However, in the first evaluation period of a study?,
no significant differences were observed between
BioRoot™ RCS and AH Plus™ and Obturys™ resin-
based cements. On the other hand, in most studies
and periods analysed of the MTA Fillapex™ cement,
a higher solubility was observed compared to resin
cements?32343537 - However, one study observed
greater solubility of MTA Fillapex™ compared to AH
Plus™ at two hours of evaluation?. On the other
hand, different studies did not show any differences
regarding solubility between the two cements during
the first minute of evaluation?®, at 24 hours3* and after
a week3**%*, However, studies that analysed longer
evaluation periods, the solubility of MTA Fillapex™
cement was superior to that of resin cement3?3>%,
On the other hand, the silicate cement Sealer Plus™
BC obtained contradictory results. In one study®®
presented greater solubility than AH Plus™, while
in two studies there were no differences between
both7?7,

Similarly, the only study that analysed the Endoseal™?®
cement did not obtain solubility differences with
respect to AH Plus™ resin cement in the analysed
period.

When evaluating the solubility between the different
silicate-based cements different results were observed
between the different evaluation periods. Bio-C™
Sealer cement presented higher solubility than the
TotalFill™ BC Sealer® cement. On the other hand, in
one study there were no significant differences in
the different periods between TotalFill™ BC Sealer,
MTA Fillapex™ and BioRoot™ RCS cements, except in
the first evaluation period (24 hours), in which, the
BioRoot™ RCS cement presented higher solubility
than the MTA Fillapex™3*. However, the solubility of
both cements differs between studies, since greater
solubility can be observed of MTA Fillapex™ compared
to BioRoot™ RCS?, as greater solubility of BioRoot™
RCS cement compared to MTA Fillapex™*’. Further
research would be needed to analyse the solubility of
both cements in the long term.
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CONCLUSIONS

Taking into account the lack of long-term clinical
studies and the limitations of in vitro studies, the
physical properties of new silicate-based sealants
can guide the dentist in the selection of the sealing
cement.

There were no differences in tooth discoloration
between silicate-based and epoxy resin-based
cements. Neither were differences observed
between both types of cements, regarding sealing,
in most of the studies selected in the present work.
Both epoxy resin-based cement and silicate-based
cements presented radiodensity values within the
recommended ISO standards. The setting time of
silicate-based cements, compared with resin cements,
varied depending on the type of cement. Although
solubility varied according to the cement type and the
evaluation period, some of the silicate-based cements
showed higher solubility than resin-based cements.
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