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The periodontium has important proprioceptive receptors that prevent teeth from using excessive occlusal forces during

chewing. There are other receptors from adjacent tissues that replace periodontal ones when teeth are extracted and

rehabilitated with prosthesis, although they seem to be less effective. Psychophysical studies investigate tactile sensibility

thresholds, which are useful to measure this masticatory efficiency in different prosthetic rehabilitations. There are two

types of sensibility depending on the receptors that are activated during these studies: active and passive tactile

sensibility. The mean values of active tactile sensibility thresholds in complete dentures, implant prosthesis and natural

dentition are 64 µ, 23.3 µ and 16.1 µ, respectively. The mean values of passive tactile sensibility thresholds in implant

prosthesis and natural dentition are 6.7 N and 0.8 N, respectively. Implant prosthesis have lower thresholds, that are very

close to those present in natural dentition, than complete dentures due to an increased tactile sensibility. Active tactile

sensibility thresholds present fewer differences between values than passive tactile ones; as these are only influenced by

receptors from periodontal or periimplant tissues.
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1. Introduction

The periodontal ligament (PDL) is a great source of sensitive information inside the oral cavity as it contains several kinds

of mechanoreceptor. These receptors are very important in the functioning of the masticatoy system. One of their main

functions is avoiding excessive forces during occlusal chewing so as not to harm teeth. They notice small pressure or

position changes that may happen in the interocclussal space, or even the toughness of food inside mouth; then, this

information is quickly transmitted to the brain .

Edentulous patients have lost periodontal receptors and the important proprioceptive information associated with them.

When these patients are rehabilitated with complete dentures, other receptors from adjacent tissues, such as muscles or

temporomandibular joints, are stimulated during chewing. This provides useful proprioceptive information which is known

as tactile sensibility . This tactile sensibility appears to be increased in patients wearing implant prosthesis due

to a sensitive phenomenon called osseoperception . Osseoperception is the sensation coming from the

mechanical stimulation of implant-supported prosthesis when receptors from peri-implant bone are activated, as well as

other receptors from surrounding tissues . A Corpas investigation  demonstrated the presence of nerve

fibers surrounding osseointegrated implants that might be responsible for this increased tactile sensibility.

Neurophysiological studies have tried to demonstrate how the brain changes when paople rehabilitate a tooth with an

implant, in order to understand the complex phenomenon of osseoperception . For example, Habre-Hallage

 performed a relevant investigation with functional magnetic resonance imaging (fRMI) that showed how there is a

response in the cortical brain after the mechanical stimulation of implant prosthesis. This study also suggests that after

tooth extraction and its rehabilitation with implants, brain plasticity seems to occur. Although these investigations are

helpful to understand osseoperception, this phenomenon is not well known yet.

Tactile sensibility allows people to evaluate the efficiency of the masticatory system in different occlusal settings .

This sensibility may be passive or active. While passive tactile sensibility only measures receptors from periodontium or

peri-implant tissues, active tactile sensibility also evaluates remote receptors, such as those that come from

temporomandibular joint or masticatory muscles. Besides this, passive tactile sensibility is measured by Newtons,

representing the minimal strength that an implant or a tooth can perceive. Active tactile sensibility is measured by

micrometers (µ) as it evaluates the perception of interoclussal thickness that can be noticed by a patient during chewing

.
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Psychophysical investigations study both active and passive tactile sensibility in order to obtain their thresholds and to

know how different receptors are stimulated. Active tactile sensibility pshichophysical studies are more common, as their

functioning is easy to perform on a dental chair. Thin foils with different thicknesses are placed interocclusally, so patients

can state if they are able to notice them during chewing or not. Passive–active tactile sensibility studies are more

complex, as they are based on the mechanical stimulation of implants or teeth by special devices designed to apply forces

directly to them. These devices punctuate implants and teeth at different intensities, then patients have to affirm whether

they can perceive this mechanical stimulation .

2. Tactile Sensibility Thresholds in Implant Prosthesis/Complete
Dentures/Natural Dentition

Psychophysical studies concerning passive tactile sensibility are very scarce as they are more difficult to perform. There

are only two studies  that measure this figure as it is necessary to design a complex device that applies pressure to

dental implants and teeth. This pressure is measured by Newtons and is controlled by a computer. After the activation of

these devices, receptors from periodontal or peri-implant tissues are stimulated, and, depending on the pressure level

applied, the patient will either be able to notice a stimulus or not.

On the other hand, psychophysical studies measuring active tactile sensibility are easier to reproduce on the dental chair

and are more common in the literature. These studies are based on the minimum interocclusal thickness that can be

noticed by a patient with natural dentition or rehabilitated with some kind of prosthesis . The methodology of these

investigations is based on placing metal foils with different thicknesses interocclusally. These foils are very thin and are

measured in µ. Next, the patient bit these foils so scholars could find out if they were able to perceive them between their

teeth.

In this case, not only receptors from periodontal or peri-implant tissues are activated but also other receptors from

adjacent tissues, and temporomandibular joints or masticatory muscles are stimulated too .

The clinical implications of this investigation are very relevant as implant rehabilitation is a very common treatment

nowadays. These results reflect how prosthesis can influence masticatory function. Beside this, it can be demonstrated

how complete dentures are less effective than implant prosthesis at perceiving small occlusal forces during chewing.

Both active and passive tactile sensibility thresholds in implants are slightly reduced with respect to those present in

natural dentition. Beside this, the difference between values in passive tactile sensibility is increased. This is because

proprioceptive sensibility is only activated by mechanoreceptors from peri-implant tissues, without taking into account the

other receptors from joints or muscles . However, tactile sensibility thresholds in implants have values that are

very close to those present in natural dentition. Thus, implant prosthesis can achieve a great adaptation and operation.

It has been a great challenge to find tactile sensibility thresholds in complete dentures as there are very few

psychophysical studies on this subject, and few investigations comparing these values with tactile sensibility thresholds in

implants or natural dentition. Besides this, there are no values of passive tactile sensibility in complete dentures, as these

prosthesis do not have periodontal or peri-implant receptors associated with them that can be stimulated during

psychophysical studies. Therefore, psychophysical studies in complete dentures must focus on receptors from

surrounding tissues such as muscles, mucous membranes and temporomandibular joints. The stimulation of these

receptors is measured by active tactile sensibility .

Grieznis’ investigation  set the active tactile sensibility thresholds in implants and natural dentition at 2.5 N and 0.8 N,

respectively. The difference between these values is 1.7 N. There is a previous study  that also measures the active

tactile sensibility threshold in implants (10.9 N) without studying this same value in natural dentition. The difference

between these values is so big because the methodology of both studies is not homogeneous. Concretely, the scientific

sample is very different. Every investigator uses different devices and the prosthesis measured are not the same.

Therefore, after calculating the mean values of thresholds in implant prosthesis the resulting figure is 6.7 N.

There are only found two investigations comparing active tactile sensibility thresholds between complete dentures, implant

prosthesis and natural dentition . Batista said that active tactile sensibility threshold in complete dentures was 92 µ,

while Shala set this figure at 36 µ.

The difference between thresholds in complete dentures and implant prosthesis is 40.6 µ. This value is almost six times

higher than the difference between thresholds in implant prosthesis and natural dentition (7.2 µ), which highlights the fact

that there is an increased tactile sensibility in implant prosthesis with respect to complete dentures.
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Tactile sensibility is an important parameter during the evaluation of prosthetic rehabilitation’s efficiency. This

proprioceptive information protects us from applying an excessive chewing force when we are eating. Without this

sensibility we could harm our teeth or break our prosthesis while biting hard food. Although the differences in values of

active tactile sensibility between implants and natural dentition is small, it is enough to induce fractures in prosthesis

because of this deteriorated masticatory function. As the tactile sensibility in implants is increased and its thresholds are

similar to those present in natural dentition, implant-supported prostheses are a great alternative to complete dentures,

which have a higher threshold and for which the proprioceptive information is limited.

3. Conclusions

Passive tactile sensibility thresholds are 6.7 N in implant prosthesis, and 0.8 N in natural dentition. After calculating the

mean values of active tactile sensibility thresholds, these figures are: 64 µ in complete dentures, 23.3 µ in implant

prosthesis, and 16.1 µ in natural dentition.

Implant prosthesis have lower thresholds, which are very close to those present in natural dentition compared to complete

dentures due to an increased tactile sensibility related to osseoperception. As active tactile sensibility stimulates a higher

number of receptors compared with passive tactile sensibility, its values present fewer differences between thresholds

than passive tactile ones, as these are only influenced by receptors from periodontal or peri-implant tissues.
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