
ABSTRACT

Objective
The objective of this study was to assess the approval rating of patients with muscular and/or joint TMD during the use of an interocclusal 
device.

Methods
51 consenting patients were selected with muscular and/or joint TMD, according to the criteria of the Research Diagnostic Criteria protocol 
(RDC/TMD) and needing the use of an interocclusal device as part of a conservative treatment at the São Leopoldo Mandic Dental Research 
Center in Campinas, São Paulo, Brazil. The interocclusal device was installed using the protocol defined by the manufacturer for its use and 
adaptation. The satisfaction questionnaire was applied to the subjects of the research after 30 days using the interocclusal device.

Results
The results were: 71% of the patients had felt comfortable using the device; 73% used the device all night long, but 27% removed it at some 
time during the night, and 5 of these patients removed it every night, thus they did not succeed in using this type of device; 88% used it daily; 
70% achieved the greatest relief from the main complaint in the first 3 weeks; 61% did not notice any change in bite; 47% did not feel any 
kind of tooth sensitivity; 51% did not grind their teeth with the use of the device and 72% took one or two weeks to get used to the device.

Conclusion
The majority obtained a high level of rating approval during the use of an interocclusal device.

Indexing terms: Instrumentation. Patient satisfaction. Temporomandibular joint dysfunction syndrome. 

RESUMO

Objetivo
Avaliar o grau de satisfação por parte dos pacientes com disfunção temporomandibular muscular, articular ou ambas com o uso de um 
dispositivo interoclusal parcial anterior.

Métodos
Foram selecionados 51 pacientes com disfunção temporomandibular muscular, articular ou ambas, segundo os critérios de diagnóstico do 
protocolo Research Diagnostic Criteria (RDC/TMD) e que necessitassem do uso de um dispositivo interoclusal como parte de um tratamento 
conservador, na clínica do Centro de Pesquisas Odontológicas São Leopoldo Mandic, Campinas, São Paulo. O dispositivo foi instalado utilizando-
se o protocolo definido pelo fabricante para seu uso e adaptação. Foi aplicado aos indivíduos da pesquisa o questionário de satisfação, após 
30 dias do uso do dispositivo interoclusal.

Resultados
Os resultados obtidos demonstraram que: 71% dos pacientes sentiram conforto ao usar o dispositivo; 73% usaram o aparelho durante toda 
à noite, mas 27% não conseguiram sendo que cinco desses pacientes retiraram por todas as noites, ou seja, não alcançaram êxito com o uso 
desse tipo de dispositivo; 88% usaram diariamente. O alívio maior da queixa principal foi alcançado nas três primeiras semanas por 70% dos 
pacientes; 61% não notaram mudanças na mordida; 47% não relataram sensibilidade nos dentes; 51% não rangeram ou apertaram os dentes 
com o uso do dispositivo e 72% precisaram de uma a duas semanas para se acostumarem com o dispositivo.

Conclusão
A maioria dos indivíduos da pesquisa alcançou um alto grau de satisfação ao usar o dispositivo.

Termos de indexação: Instrumentação. Satisfação do paciente. Síndrome da disfunção da articulação temporomandibular. 
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type of interocclusal device could produce irreversible 
complications, such as dental intrusion and extrusion, when 
used for long periods, and are therefore recommended 
for emergency interventions such as trismus or reduced 
opening of the mouth. 

Continuing this line of research, Boero4 performed 
a review of four basic types of splint (stabilizing, pivoting, 
resilient and repositioning). He concluded that the muscles 
that raise the lower jaw are more efficient when the 
vertical dimension is more increased than in the vertical 
dimension of occlusion and that the postural position 
with minimum muscle activity is vertically greater than 
the clinical rest position. The interocclusal splints that 
increase the vertical dimension beyond the free function 
space produce an accommodation of the central nervous 
system to this alteration, and as a consequence produce 
a reduction in electromyographic activity of the anterior 
temporal muscles.

List & Helkimo5 evaluated the effects of therapy 
with an occlusal splint in a sample of 61 patients with 
TMD (17 men and 44 women with ages ranging from 19 
to 69). A total of 10% of patients were assessed as very 
comfortable, another 10% as comfortable, 80% said that 
it was neither comfortable nor uncomfortable, and one 
patient reported discomfort when using the occlusal splint. 

Attanasio10 described the therapy with intraoral 
appliances with anterior bite plane, emphasizing that 
these lead to complete posterior disocclusion, there being 
no load on the structures of the stomatognathic system via 
the posterior teeth, and as such are well recommended for 
the control of nocturnal bruxism with painful symptoms 
in the muscles deriving from parafunctional behavior. This 
appliance reduces the activity of the temporal muscle 
when swallowing and also releases the mandibular along 
the antero-posterior axis for repositioning. Care should 
be taken with the possibility of the super-eruption of the 
posterior teeth with the continuous use of the appliance.

Para Widmalm7, despite divergence over the value 
of therapy using the splint, it is reasonable to recommend 
its use, as follows: to protect the oral tissue of patients 
with oral parafunction; to stabilize unstable occlusions; 
to eliminate the effect of occlusal interference and to test 
the effects that changes in occlusion could have on TMJ 
function and the chewing muscles prior to restorative 
treatment.

Omatsu et al.11 selected 10 healthy volunteers. 
Two types of device were fabricated for each individual, 
one incisal splint that covered the upper central incisors 
and had only one point of contact with the lower incisors 

INTRODUCTION

Temporomandibular dysfunction (TMD), a term 
adopted by the American Dental Association (ADA), is a 
set of joint and muscle disturbances in the orofacial area, 
primarily characterized by pain, joint noise and mandibular 
function which is abnormal or has some deviation1. The 
pain is not of neurogenic, psychogenic or visceral origin. 
Periodontal, dental and skin pains were also excluded from 
this definition2.

Interocclusal appliances are often used to treat 
patients with TMD with the aim of stabilizing the unstable 
occlusion, rearranging the function of chewing muscles, of 
TMJ, relieving the painful symptoms experienced by these 
patients3. They are also recommended for the protection of 
teeth of patients with nocturnal bruxism4.

The risk of side effects is low and depends on 
the appliance design and the length of use, since it is a 
conservative method of treatment5. When used incorrectly, 
they can produce serious, irreversible consequences6. The 
risk is particularly great in cases of mandibular advancement 
splints and with partial coverage devices (they only come 
into contact with parts of the antagonist teeth), used for a 
period of time in excess of four to six weeks, and without 
proper supervision7. 

With the emergence of a new interocclusal 
device to treat TMDs, the nociceptive trigeminal inhibitor 
(NTI), studies have started to be carried out to prove its 
effectiveness8.

The aim of the present study was to evaluate the 
degree of satisfaction of patients with muscular TMD, 
joint TMD, or both, with the use of the partial anterior 
interocclusal device, the NTI.

Manns et al.9 selected 75 patients (9 males and 66 
females aged between 13 and 53), with TMD symptoms. 
The vertical dimensions were taken with a minimum of 
muscle activity (evaluated via electromyography) for each 
patient, and based on these data, they were divided into 
three groups: group I with 1 mm of splint height; group II 
with an average height of 4.42 mm; and group III at 8.15 
mm. It was found that the temporary use of the splint, 
with a height beyond the physiological rest position, did 
not cause an increase in muscle tone, nor hyperactivity 
of the masseter muscles; according to these authors, this 
provided greater neuromuscular relaxation.

Clark6 conducted a critical review with appliances 
with an anterior bite plane which was used in cases of 
occlusal alteration to reestablish a new vertical dimension 
and muscle relaxation. The author concluded that this 
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in any position of the lower jaw and the stabilizing splint. 
They concluded that the incisal plate can significantly 
reduce muscle activity and should be used more for the 
treatment of the symptoms of nocturnal clenching.

Ekberg et al.12 selected 60 patients (52 women 
and 8 men with an average age of 29) out of 926 who 
sought treatment for TMD at the Faculty of Dentistry in 
Malmö. They obtained the following data: 23% of the 
patients in the treatment group and 30% in the control 
group complained of discomfort with the use of the splint; 
83% of the treatment group and 77% in the control group 
said they had used the splint every night or nearly every 
night.

Helkimo13 issued an opinion for the Swedish Dental 
Association about the use of the NTI-tss device (nociceptive 
trigeminal inhibition - tension suppression system) for the 
treatment of stomatognathic problems and migraine. It 
is called this as it has a reduced frontal contact, leading 
to the reduction of bite force, clenching and grinding. 
The aforementioned “suppression” is ostensibly due to 
a natural reflex to prevent a load increase on the teeth, 
reducing or preventing the “muscle trigger component of 
migraine”. There are no studies to prove that the NTI was 
superior to the other existing devices for the treatment 
of myofascial pain and TMD, or that there is some other 
mechanism whose effectiveness is different from the 
action mechanism of the other deprogrammers. Unlike 
the stabilizing splints, the NTI carries a risk of producing 
adverse effects on the occlusion.

Magnusson et al.14 selected 30 patients with signs 
and symptoms of TMD to be treated either with a stabilizing 
splint or with a new type of device based on the concept of 
nociceptive trigeminal inhibition (NTI). The result was that 
four subjects in the NTI group accepted a switch to the 
stabilizing splint group because of a lack of improvement 
or because of a worsening of the symptoms, considering 
this therapy to be unsatisfactory. On the other hand, no 
subject in the stabilizing splint group agreed to switch to 
the NTI group. Nine patients in the NTI group experienced 
using two types of appliance and seven of these deemed 
the stabilizer splint to be more comfortable than the NTI. 
The use of the NTI for a long period could be detrimental 
to occlusion. The positive effects attributed to the use of 
the NTI seem to be extremely exaggerated and no support 
was found for the statement that the NTI is a substitute for 
the conventional interocclusal appliance.

Jokstad et al.8 selected 40 TMD clinic patients. 
Two types of appliance were used: a Michigan stabilizing 
splint and the NTI. The differences in the devices were not 

described to the patients. Comfort with the use of the 
appliance seemed to be similar in the two groups based on 
the score in the visual-analog scale, although the NTI has 
shown a tendency to being more comfortable. As far as 
the NTI is concerned, the most frequent complaints were 
dry mouth attributed to the design of the appliance which 
obliges an open bite; appliance drops out or it is removed 
subconsciously while asleep; difficulty in swallowing; 
irritation at the tips and sensitivity of the lower anterior 
teeth.

Stapelmann and Turp15, in a systematic review, 
compared the available evidence on the efficacy and safety 
guaranteed by the NTI-tss manufacturer for the treatment 
and prevention of bruxism, TMD, tension headache and 
migraine. The review was performed on nine electronic 
databases and on NTI-tss associated websites. The results 
were that the NTI-tss led to complications with individual 
teeth or with occlusion. The recommendation to use the 
NTI-tss could be justified to reduce activity in the muscles 
used to close the lower jaw (tooth clenching or grinding), 
or as an emergency device for patients with acute 
temporomandibular pain and limitations on the opening 
of the mouth.

METHODS

A total of 51 volunteer patients were selected, of 
both sexes, regardless of race and aged between 17 and 
73 (average age 41.94), and comprised 6 men (11.76%) 
and 45 women (88.24%), with muscular and/or joint TMD, 
according to the diagnostic criteria of the I-a and l-b axes 
of the Research Diagnostic Criteria protocol (RDC/TMD)16 

and who needed to use an interocclusal device as part of 
a conservative treatment, in the clinic of the São Leopoldo 
Mandic Center for Dental Research, Campinas (in the state 
of São Paulo). The only exclusion criterion was the refusal 
of the patient to take part in the study. 

This was a cross-sectional, clinical study, with no 
dropouts during the treatment, in which the interocclusal 
device (Standard NTI-tss model) was installed using the 
protocol defined by the manufacturer.
After explaining the study and acquiring the agreement 
of the volunteers to take part in the study, the Free and 
Informed Consent Form was signed. 

For the data collection, the individuals were 
given a satisfaction questionnaire to complete (Chart I), 
after 30 days using the interocclusal device. The patient 
received the card and answered the questions, requesting 
assistance from the operator in the event of any doubts 
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on how to fill it in. The data obtained were tabulated and 
graphs produced. 

The research project was submitted to and approved 
by the Ethics in Research Committee at the São Leopoldo 
Mandic Center of Dental Research on March 19, 2007, filed 
under reference 07/475, being in compliance with the ethical 
principles contained in the Declaration of Helsinki (2000), 
and also in compliance with the specific legislation of the 
country in which the study was conducted.

Chart 1. Satisfaction and usage questionnaire.

Patient’s name: _____________________________ National ID ______________
Date: ________________________________________
1. Was the NTI comfortable to use? [ ] Yes [ ] No
2. Did you remove the NTI at night? [ ] Yes [ ] No
3. If Yes, how many nights? A: ____________ nights
4. Did you manage to use it every day? (at nighttime) [ ] Yes [ ] No
5. In which week did you have maximum relief? [ ] Week 1 [ ] Week 2 [ ] Week 3 [ ] Week 4 [ ] All                    [ ] Never
6. Was there any change in the way you bite? [ ] Yes [ ] No
7. Did your teeth feel sensitive? [ ] Yes [ ] No
8. Did you clench or grind your teeth when using the NTI? [ ] Yes [ ] No
9. How long did it take you to get used to the NTI? [ ] 1-2 weeks [ ] 2-3 weeks [ ] 3-4 weeks [ ] 4-5 weeks [ ] 5-6 weeks [ ] Never

 RESULTS

The results are arranged in the form of figures: 

Figure 1. Perception of comfort when using the device.
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 Figure 2. Daily use of device.

With regard to the usage of the device, 88% of 
patients used it every day, that is to say, every night for 30 
days, while 12% did not.

As for the use of the device throughout the night, 
73% of patients used it the whole night while 27% did 
not.

Of the 14 patients, one removed it on three 
occasions, one for four nights, one for seventeen nights, 
two for one night, two for two nights, two for five nights 
and five removed the device every night, i.e. they were 
unable to go on using this type of device.

Figure 3. Weeks with the greatest relief from symptoms.   
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As far as the primary complaint is concerned, 
the greatest relief occurred in the first week for 29% of 
patients, the second week for 31%, the third week for 
10%, fourth week for 12%, the same every week for 10% 
and no relief for 8%.

In relation to the occlusal/dental aspects, 39% of 
patients experienced some form of change in their bite 
(the teeth came into contact with each other differently 
immediately after using the device, returning to the 
previous position during the following morning) and 61% 
did not note any change. 

More than a half of patients (53%) felt their teeth 
to be sensitive (lower anterior teeth through nocturnal 
grinding or clenching and upper anterior teeth through 
having to put up with the device).

With regard to nocturnal activity: 49% grinded or 
clenched the teeth when using the device.
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Figure 4. Nocturnal grinding or clenching activity.
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Figure 5. Time required to become accustomed to the device, expressed in weeks.

In relation to the time required to become 
accustomed to the device, the majority (72%) took one to 
two weeks, 10% took two to three weeks, 2% took three 
to four weeks, 2% took four to five weeks, 4% took five to 
six weeks and 10% were unable to get used to the device.

DISCUSSION

According to the results of this study, 71% of 
patients felt comfortable. Ekberg et al.12 showed, in their 
study, that 23% of patients in the treatment group and 
30% in the control group complained of discomfort 
when using the splint. In the study by Magnusson et al.14, 
however, of the nine patients who used the NTI and the 
stabilizing splint, seven rated the stabilizing splint as more 
comfortable than the NTI. In two other comparative studies, 
the assessment was that they were similar: in Dahlström 
and Haraldson17, there was no statistical difference 
between the two groups evaluated (Hawley18 modified 
retainer and stabilizing splint) in terms of the discomfort 
index at the beginning of the study, however by the end, 
five patients in the Hawley18 modified retainer group rated 
it as being less uncomfortable, two as more uncomfortable 
and two did not alter their initial assessment. As for the 
group with the stabilizing splint, seven patients rated it as 
less uncomfortable, none as being more uncomfortable 
and three maintained their initial assessment. In the study 
by Jokstad et al.8, the degree of comfort with the use of the 
stabilizing splint and the NTI seemed to be similar, though 
the NTI did show a tendency to be more comfortable.

The explanation for 73% of patients not having 
removed the device during the night may be due to its 
comfortableness, it being recognized by the organism as 
an integral part of the occlusal/masticatory system.

 The data in this study show that 88% of patients 
used the device every day, similar to the results found by 
Ekberg et al.12, where 83% of the treatment group and 
77% of the control group said they had used the splint 
every or nearly every night.

A total of 70% of the patients enrolled in this 
study obtained greater relief in the first three weeks 
and ran no risk of complications as these risks are more 
prevalent in cases of mandibular advancement splints and 
in cases involving appliances with partial tooth coverage 
used for a period longer than four to six weeks without 
proper supervision7.

Regarding the change in bite (61% of patients 
did not note any change in their bite), there is quite a 
lot of controversy in the literature as the use of the splint 
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could produce a change in muscle activity during the 
day4 and reduce the activity of the temporal muscle 
when swallowing, as well as releasing the mandibular in 
an antero-posterior manner for its repositioning10. The 
continuous use of this device could cause super-eruption 
of the posterior teeth, there being a risk of intrusion of the 
antagonist teeth. The patient should be advised to make a 
return visit to reevaluate the dental occlusion7,10,14-15. 

One of the complaints with the use of the NTI 
is the sensitivity of the lower anterior teeth8. Side effects 
are rare and consist mainly of alterations in saliva flow 
(an increase or decrease) and a sensation of pressure on 
the teeth5, which is consistent with the data obtained in 
the present study which indicated that 53% of patients 
experienced some form of tooth sensitivity.

Practically one half of the patients (51%) did not 
grind their teeth when using the NTI device. This outcome 
serves to broaden the discussion on the topic since splints 
with or without occlusal coverage reduce muscle activity 
associated with nocturnal bruxism in 50% of instances19, 
and reduce electromyographic activity in the anterior 
temporal muscles, thereby reducing the total amount of 
nocturnal activity in patients with bruxism4. The incisal 
splint could significantly reduce muscle activity and should 
be used rather for the treatment of nocturnal clenching 
symptoms11. The recommendation to use the NTI could be 
justified to reduce activity of the muscles used in closing 
the lower jaw, or as an emergency device in patients with 
acute temporomandibular pain and with mouth opening 
limitations15.

During sleep, however, some patients perform 
greater parafunction with the splint than without it20, the 
parafunctional activity of nocturnal bruxism not stopping21. 
On the other hand, the study by Magnusson et al.14 states 
that the NTI maintained the clenching and grinding of the 
teeth that were recorded at the start of the treatment.

The majority (72% of patients) took from one to 
two weeks to get accustomed to using the device, differing 
from Clark et al.20 who alerted to the fact of the splint being 
a foreign body and that during the adaptation phase, in 
addition to the possibility of aggravated symptoms, some 
patients performed greater parafunction with the splint 
than without it, thereby making adaptation difficult. 

Despite 88% of patients having used the device 
every night, there was a percentage of these patients who 
did not manage to use it throughout the whole night, 
removing it during this period. It is possible that different 
patients, when subjected to the same splint therapy present

with different responses due to their adaptive ability, or on 
account of individual, intrinsic questions that are as yet not 
well understood. 

As far as the TMD evaluation criterion is concerned, 
the literature contains a series of questionnaires that seek 
to assist the health professional. With the aim of creating 
universal standardization of results, that avoids conflicting 
diagnostic failures that could be perpetuated, Dworkin et 
al.16 created a protocol for standardizing clinical research 
related to Temporomandibular Disorders, by establishing 
an examination methodology. The present study, in 
order to establish meticulous, reliable results based on 
standardization, opted for RDC. Pettengill et al.22, Raphael 
and Marbach23 and Ekberg et al.12 also used this standard 
(RDC/TMD16). Selligman et al.24, Gesch et al.25 and Gesch 
et al.26 resorted to the use of the guidelines issued by the 
American Academy of Orofacial Pain. As for Dahlström 
and Haraldson17 and Magnusson et al.14, they used the 
Helkimo classification index; others made use of criteria 
such as those of Clark, used by Pullinger et al.27 and of 
Gutiwski, used by Celic et al.28.

The interocclusal device is a form of conservative 
therapy that produces favorable results with regard to 
TMD. Nevertheless, there are other mechanisms involved 
in the therapeutic response of this pathology which are as 
yet poorly understood29, or they could simply be the result 
of the placebo effect10.

 It is necessary to carry out fresh research with a 
different methodology that makes it possible to isolate the 
effect of this device and to correlate the data on its use 
with the results of symptom control, as well as taking into 
consideration the TMD subtypes.

CONCLUSION 

In accordance with the methodology employed in 
the present study, it may be concluded that, for the majority 
of patients, there was a high degree of satisfaction with 
the use of the NTI device.
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