
J of IMAB. 2021 Apr-Jun;27(2) https://www.journal-imab-bg.org 3731

Review article

ADVANTAGES OF PRE-PROSTHETIC MASTICA-
TORY SYSTEM PREPARATION WITH OCCLUSAL
APPLIANCE

Mariana Yankova1, Desislava Dimitrova 2, Todor Peev3, Bozhidar Yordanov1,
1) Department of Prosthetic Dentistry, Faculty of Dental Medicine, Medical
University – Sofia, Bulgaria.
2) Dental Clinic “Edinstvo”– Sofia, Bulgaria.
3) Private Practice, Sofia, Bulgaria.

Journal of IMAB - Annual Proceeding (Scientific Papers). 2021 Apr-Jun;27(2)Journal of IMAB
ISSN: 1312-773X
https://www.journal-imab-bg.org

ABSTRACT:
The aim of this literature review is to present the

main advantages of pre-prosthetic preparation of the mas-
ticatory system with occlusal appliances.

The possibilities for attaining muscle relaxation at
the achieved centric condyle position in the temporoman-
dibular joints are discussed. The advantages, in terms of
hard dental tissue protection, the diagnostic value and the
psychoprophylactic effect, are considered.

The wide-ranging benefits of the use of occlusal ap-
pliances in bruxism- and bruxomania-related
craniomandibular dysfunctions are indisputable and rep-
resent a current scientific interest.
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INTRODUCTION:
Pre-prosthetic preparation of the masticatory system

in patients with craniomandibular dysfunctions, performed
after the recording of patients’ individual values, is a sub-
ject of scientific interest [1, 2]. Temporomandibular joints
(TMJs) and their three-dimensional positioning in articu-
lar fossae are an important factor for normal function and
have an impact on body posture [3, 4]. Permanent spatial
deviations in TMJs are known to cause strain on structures,
such as the bilaminar zone, the articular disc, ligaments and
bone structures. The result is a neuromuscular protective
reaction within the masticatory system and the buffer zones
of the adjacent organ systems (abnormal position of the
head, spine, pelvis, etc.) [5, 6].

It is known that the physiological position of the
TMJs is maintained by the static occlusion. In the case of
impaired occlusal-articulation relationships, there is a need
to create new occlusal conditions by using appliances, i.e.
splints [7], which allow redistribution of occlusal forces and
protect the muscles from hyperactivity [8, 9].

The aim of this literature review is to present the
main advantages of pre-prosthetic preparation of the mas-
ticatory system with occlusal appliances.

RESULTS AND DISCUSSION:
The Glossary of Prosthodontic Terms [10] defines

the occlusal appliance (splint) as a removable device with
occlusal surfaces intended for diagnosing or treating man-
dible-to-maxilla relationships. A properly constructed oc-
clusal appliance maintains the harmony in the relationships
between the masticatory muscles, the articular disc, the
joints, the ligaments, the bone structures, the teeth and the
tendons. It provides easy and non-invasive prerequisites for
reversible changes in occlusion. For example, Slavicek [11]
believes that the myopathic occlusal appliance should re-
lease the existing occlusion by eliminating the relation-
ships between the upper and lower teeth and the existing
prematurities. As a result, reference positions in the TMJs
and muscle relaxation are achieved. The decompressing
myopathic occlusal appliance fulfills this role and addi-
tionally allows the unloading of the TMJs. In patients with
loss of occlusion height due to bruxism, the author recom-
mends the vertical occlusal appliance. He also describes
the repositioning occlusal appliance in cases of changes
in the relationships and the starting position in the TMJ.

There are known various classifications of occlusal
appliances [11, 12, 13]. The classification criteria are dif-
ferent: action and duration of use of the appliance, materi-
als for fabrication, choice of the jaw for adjusting the ap-
pliance, etc.

Occlusal appliances are the most common initial, a
non-invasive therapeutic approach used to treat patients
with craniomandibular dysfunctions [14]. They protect the
teeth from damage. Their use leads to the reduction of mas-
ticatory muscle contraction and orofacial pain [12, 15].

Today, there is no explicit consensus on the clinical
indications and the functioning of occlusal appliances.
Their psychoprophylactic effect, possible placebo effect,
changes in masticatory muscle function resulting from
changes in the occlusion and mandibular movement, the
effect of determining the centric condyle position, and oth-
ers are discussed [16, 17]. A number of authors [18, 19, 20]
define occlusal appliances as a conservative, non-invasive
approach in the treatment of patients with craniomandibular
dysfunctions.

https://doi.org/10.5272/jimab.2021272.3731



3732 https://www.journal-imab-bg.org J of IMAB. 2021 Apr-Jun;27(2)

Occlusal appliances allow for muscle relaxation and
repositioning in the joint. This defines them as a means of
promoting the diagnostic effect. Their effect is considered
to be completely reversible, and the treatment approach
with occlusal appliances can be considered as non-inva-
sive.

All occlusal plates and appliances aim at a tempo-
rary deprogramming effect, which in turn causes a new ad-
aptation to a stable occlusal position. If the splint posi-
tions correct relationships in the TMJs and builds up cor-
rect occlusal-articulation relationships, the results are sat-
isfactory. Otherwise, it triggers the development of a new
adaptation mechanism, and the patient’s condition may
rapidly deteriorate (causing increased muscle activity) or
dramatically improve (decreasing the hypertonus by about
20%) and then rapidly reverse.

It can be summarized that pre-prosthetic preparation
with occlusal appliances is used for the diagnosis and treat-
ment of many disorders of the craniomandibular system
[21]. Occlusal appliances are administered to patients with
bruxism and additional symptoms such as tension and pain
in the facial, oral, head, neck and other regions. A com-
mon reason for the use of occlusal appliances is the pro-
tection of teeth from occlusal wear. Treatment with occlu-
sal appliances aims at protecting the structures of the tem-
poromandibular joint from the deleterious effects of exces-
sive non-functional forces. Other treatment goals are to nor-
malize the masticatory muscle function and to relieve the
pain by creating a stable, balanced occlusion. According
to Williamson [22], the hyperactivity of the muscle group
of jaw-closures is reduced with the removal of distal ex-
trusion contacts by creating frontal guidance.

An important advantage with the use of occlusal ap-
pliances is the achievement of a centric condyle position
in both TMJs. The TMJs and their three-dimensional posi-
tioning relative to articular fossae are the key parameters
for a trouble-free function, not only as part of the mastica-
tory system but also as a receptor and a mediator of the
whole body posture [3, 4]. However, it should be borne in
mind that in patients with craniomandibular dysfunction
(CMD), central occlusion (habitual occlusion) is usually
pathological for the patient, as it performs parafunctions.
The occlusal parameters are lost, and to restore the physi-
ological norm relationships, it is necessary to register a re-
producible, physiological position in the TMJs. This posi-
tion is individually tailored and is characterized by the
“ideal” three-dimensional position of the articular head-ar-
ticular disc complex in the articular fossae of both TMJs.

From the beginning of the 20th century to this day,
the understanding of central relation has evolved from a
“strained most posterior position” through “unstrained most
posterior position” and “most superior position” to the
modern understanding of a “cranio-ventral” position. The
idea of the articulation axis has also changed from a “ter-
minal articulation axis” to a “centered articulation axis”.

This general change in the knowledge that central
relation is not a retrusive or retral position, either “strained”
or “unstrained”, is due to advances in instrumental graphi-
cal recording methods (EPA-test) and the development of

non-invasive diagnostic imaging (MRI).
In Bulgaria, in 2015, Dimova [23] introduced the

modern definition of centric condyle position and put it
into practice. According to the author, “Centric condyle
position is an individually tailored, reproducible relation-
ship in both TMJs, where the articular head-articular disc
complex is in the anterior-superior, laterally non-displaced
position against the slopes of eminentia articularis, and the
articular head is located in the intermediate zone of the disc
under the conditions of a physiological tissue load and co-
ordinated muscle tonus. Centric condyle position is a sta-
ble musculoskeletal position, from which the only move-
ment of rotation is possible with the formation of single or
multiple weak contacts between antagonizing teeth” [23].

The accurate registration of centric condyle position
is of particular importance, especially in patients with
craniomandibular dysfunction, as it is the therapeutic po-
sition of the mandible in which the masticatory system
should be relaxed and pre-prosthetically prepared.

The centric condyle position is the most stable po-
sition for determining and performing dental row restora-
tions. The centric registration allows for the fabrication of
occlusal appliances that aim to relax the jaw-closing mus-
cles. Such pre-prosthetic preparation favors the location of
the articular head-articular disc complex in the anterior-su-
perior position in the TMJ.

Modern medicine considers headache as an interdis-
ciplinary problem and admits the existence of interactions
between functional disorders of the masticatory system and
nonspecific headaches, tension-related headaches and
trigeminal neuralgia. Disregarding chronic, persistent prob-
lems and dysfunctions in the TMJs, masticatory muscles
and muscles of the floor of the oral cavity is the most com-
mon reason for compromising the treatment of facial pain,
headache and vertigo. These complaints significantly im-
pair patients’ quality of life, both mentally and socially.
Statistically significant correlations between the presence
of facial pain and the factors of headache, neck, chest and
back pain have been demonstrated. According to Bumann
and Lotzmann [24], signs and symptoms of CMD were di-
agnosed in 50% of patients with trigeminal neuralgia.

Evidence for the relationship between the primary
headache, migraine, and myogenic craniomandibular dys-
function is provided by a large-scale study in Pomerania
(SHIP) [25], involving over 4,000 subjects. The observed
significant correlations lead to the conclusion that in CMD,
masticatory muscles that are painful on palpation are a pos-
sible risk factor for 92% of headaches. These results are con-
firmed by numerous clinical and epidemiological studies.
For example, the studies of Molina et al. [26], conducted
in two hundred sixty-six patients (one hundred thirty-three
people with myoarthropathies and one hundred thirty-three
people without functional pathology of the masticatory
system), have shown that headache is more common in pa-
tients with myoarthropathies (76%) than in those without
myoarthropathies (49%). In both groups, headaches asso-
ciated with a feeling of tension (36% in the first and 21%
in the second group, respectively) were prevailing over a
migraine (12% of patients in the first group and only 2%
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of patients in the second group).
There are studies that examine the relationship be-

tween headache and craniomandibular dysfunction in terms
of subjective perception of pain and emphasize that intense
headache can be felt by the patients as a pain in the masti-
catory muscles.

Muscle fatigue due to prolonged hypertonus in pa-
tients with craniomandibular dysfunctions is often mani-
fested with pain. It is known [27] that headaches associ-
ated with impaired function of the craniomandibular sys-
tem can be significantly reduced with the use of occlusal
appliance therapy. For example, the nociceptive trigemi-
nal inhibiting occlusal appliance is a means for prevent-
ing migraine headache [28]. Pre-prosthetic preparation with
an occlusal appliance aims at even distribution of dental
contacts and relaxation of the muscles. Today, it is consid-
ered [11, 22] that providing disocclusion in the distal sec-
tions of the dentition during the excursive movements of
the mandible - protrusion and laterotrusion - leads to mus-
cle relaxation, reduction and disappearance of pain symp-
toms [12, 28].

Electromyographic studies have conclusively con-
firmed muscle relaxation and have shown that, when elimi-
nating occlusal interferences, muscle hyperactivity is re-
duced.

Another advantage of pre-prosthetic preparation with
occlusal appliances is the protection of hard dental tissues
from the effects of bruxism. According to Georgiev [29],
severe untreated tooth wear leads to the appearance of
symptoms of functional pathology in the TMJs. Dimova
[23] conducted a survey on the use and effectiveness of
occlusal appliances used in bruxism. The results have
shown a low relative proportion of the dental practitioners
treating bruxism and bruxomania (17.84% - 23.87%). Most
often, the treatment was performed by using occlusal ap-
pliances (splints). It is noteworthy that 60.5% of the re-
spondents believe that the treatment provided does not im-
prove the patient’s condition [30, 31].

Modern studies [32, 33] determine the magnitude of
forces in bruxism. Bruxism has been found to alter the maxi-
mum bite strength. The factor relevant to this change is the
presence of pain symptoms in the structures of the masti-
catory system.

Occlusal appliances, administered to patients with
bruxism, do not prevent its manifestation but distribute the
forces generated by it evenly [24]. The purpose of the oc-
clusal appliance is to redistribute these forces to the denti-
tion and redirect them to the other structures of the masti-
catory system. Some studies [15, 34] have shown a reduc-
tion in the incidence of bruxism episodes when using oc-
clusal appliances.

On the other hand, the use of occlusal appliances al-
lows for avoiding harmful prematurities and imbalances.
Some authors [35] define occlusion as a fine system with
neurological feedback that directs the movements of the
mandible in relation to the teeth of the maxilla. At the
same time, occlusal contacts maintain the position of the
condyle in a physiological position [5, 6]. Today, it is
known that occlusal sensitivity ranges from 0.02 - 0.03 mm

[35, 36]. On the other hand, the reported tolerance of de-
viations in the TMJ is only 0.6 - 0.8 mm [5, 6]. However,
these are average values, and the dental practitioner should
always take into account the individual characteristics of
each clinical case. All these increase the requirements to
the dental practitioner in the complex and ambiguous field
of functional diagnostics of the masticatory system. The
choice of a non-invasive initial therapy, performed with oc-
clusal appliances, with the possibility of complete revers-
ibility, is mandatory in patients with occlusion-precondi-
tioned craniomandibular dysfunction [14, 37]. When pa-
tients seek consultation and treatment with a previously
developed pathological clinical picture, and the presence
of severe pain symptoms, the initiation of invasive treat-
ment is contraindicated. The first step and challenge for
the dental practitioner is to achieve relaxation of the mas-
ticatory system. This means that measures should be taken
to significantly reduce subjective symptoms in order to ac-
curately record the centric condyle position. When the pre-
prosthetic preparation with occlusal appliances results in
the objectively detectable reduction of the clinical signs
and the subjective assessment of the patient alleges a lack
or a significant reduction of the pain symptoms, the de-
finitive restoration of correct occlusal-articulation relation-
ships at a certain occlusion height and central position of
the mandible may proceed [1, 11, 36, 38].

Another advantage with the use of occlusal appli-
ances is the possibility to provide diagnostic information
about the pattern of occlusal wear, which depends on the
chewing habits. The study of Holmgrenetal [34], determin-
ing the pattern of occlusal wear in patients with bruxism,
has shown teeth clenching in 13%, unilateral displacement
in 71% and predominant protrusive movements in 3% of
the subjects. Occlusal appliances made of hard resin were
used to conduct the study. Patterns of occlusal wear, ob-
served on occlusal appliances, provide information that
may be considered when composing a treatment plan for
the final prosthetic restoration. The neutral zone, the axial
axes of loading, the occlusal configuration, the shape and
size of tubercles and the angulation of guidance are
analyzed. The choice of suitable prosthetic materials is
made.

The use of occlusal appliances is believed to de-
crease the proprioceptivity of the periodontal ligament, and
this is also considered an advantage of their application.
It is known that the root surface of each tooth is covered
with the periodontal ligament and, upon stimulation by the
masticatory forces, a nerve impulse is sent to the central
nervous system [39]. As a result, information is sent via ef-
ferent pathways to the masticatory muscles, and the tooth
structures are prevented from overloading. In this process,
the role of the occlusal appliance is to redistribute the mas-
ticatory forces by covering all the occlusal surfaces and
cutting edges. It relies on the uniform force distribution sys-
tem of the teeth and the effect of the total periodontium.
Regular adjustment of occlusal appliances is recommended
in order to achieve a uniform distribution of the contacts
and to maintain the balance.

The use of occlusal appliances reduces the levels of
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hypoxia in the cells. The difference in capillary perfusion
with and without the use of an occlusal appliance was de-
termined [40], and it was found that without an occlusal
appliance, the capillary pressure exceeded 200 mmHg,
while the pressure reported with an occlusal appliance was
significantly lower (20 mmHg).

The psychoprophylactic effect with the use of oc-
clusal appliances is also important. Reducing pain symp-
toms increases the patient’s confidence in the treatment and
enhances his or her motivation to continue the treatment
according to the approved treatment plan.
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