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MASTIcATORy EFFIcIEncy – DynAMIc PARAMETER In ThE ASSESSMEnT OF ThE 
MASTIcATORy FUncTIOn (Abstract): In the performance of the functions of the stomatog-
nathic system, an important place is held by mastication, within which a varied palette of mecha-
nisms is triggered. One of them is the mechanical mechanism which ensures the incision, crushing 
and trituration of food. As a research topic the masticatory function has been of interest for many 
scientists over time, one of its essential aspects, namely the grinding of food, being a criterion 
known as masticatory efficiency, frequently used in evaluating the functional restoration of the 
stomatognathic system. The researches on masticatory efficiency as well as on the movements 
made in the exercise of this function had the role of establishing and systematizing a series of 
criteria for assessing the masticatory dysfunction and for assessing the restoration of the function-
ality of the stomatognathic system by artificial substitutes. In this context, the purpose of this study 
was to evaluate the influence that conventional total removable prosthesis can have, depending on 
the correctness of its design and execution, on such an important parameter of the masticatory 
function, namely the masticatory efficiency. Material and method: The study batch was repre-
sented by 84 patients who presented themselves for specialized treatment. Results and discussions: 
The musculature of the stomatognathic system is a decisive element in the masticatory function, 
which requires a long, complex and complete treatment in order to be able to overcome the adap-
tive act that each patient undergoes when his/her prostheses do not meet the biomechanical prin-
ciple. conclusions: Patients have noticed an increased ease in performing the masticatory act and 
greater comfort during mastication. nevertheless, the masticatory efficiency is not a parameter 
that can be improved only by the simple optimization of prostheses; it requires an individualiza-
tion of each stage of prosthetic treatment, appropriate to each patient. Key-words: STOMATOG-
nAThIc SySTEM, MASTIcATIOn, MASTIcATORy FUncTIOn, MASTIcATORy EFFI-
cIEncy

INTrODuCTION
Mastication is achieved due to the coordi-

nated movements of the mandible, to which 
movements of the lips, cheeks and tongue, which 
push the food fragments between the dental 
arches, are associated.

Simultaneously with the mechanical pro-
cessing of food, the secretion of the salivary 
glands and of other digestive glands is trig-
gered, the impregnation of food with saliva and 
the formation of the food bowl occurs and the 

chemical digestion of food is initiated. This is 
favoured by the increase of the contact surfaces 
between the food fragments and the salivary 
enzymes (1). 

Mastication is the first digestive motor act, 
which is triggered voluntarily and/or by reflex 
by stimulating the local receptors when intro-
ducing food into the oral cavity. It is carried 
out in the form of successive masticatory cycles 
that continue until the food bowl is swallowed; 
it is then resumed when other foods are intro-
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duced in the oral cavity (2). Mastication results 
from the voluntary and/or automatic reflex ac-
tivity of the striated masticatory muscles, which 
on the one hand mobilize the mandible in rela-
tion to the upper maxillary for the mechanical 
processing of food between the dental arches, 
and on the other hand mobilize the lips, cheeks 
and the tongue that ensure the retention of food 
in the oral cavity, its introduction between the 
dental arches and the continuous mixing with 
saliva for the formation of the food bowl.

In the mastication process, concomitant with 
the realization of the mandibular dynamics, the 
entire stomatognathic system participates, start-
ing with the salivary glands, tongue, cheeks, 
mobilizing muscles of the mandible, the tem-
poral-mandibular joint and of course ending 
with the dental arches (3).

The temporo-mandibular joint together with 
the mobilizing muscles have the role of ensur-
ing the mandibular dynamics which by means 
of the dental arches ensure the process of grind-
ing and trituration of food.

By its sensitive-sensory receptors the tongue 
ensures the activation of tactile-gustatory re-
flexes that contribute to maintaining of the closed-
open cycle (4). It also participates in the self-
cleaning of the teeth, ensures the transport of 
food and their transfer, the passage from the 
mastication on one hemiarch to the other and 
it facilitates the insalivation and formation of 
the food bowl. The hard palate contributes to 
the triggering of tactile-kinesthetic reflexes of 
the closed-open cycle, and the palatal sites par-
ticipate in the crushing of soft foods. The lips 
participate in achieving certain reflexes and 
ensure the containment of food and saliva. 
Therefore, the masticatory efficiency is closely 
related to the state of health of the tissues that 
participate in performing this function, to food 
consistency, gender, age etc. 

In phylogeny, mastication occurs in mam-
mals in which the teeth were differentiated into 
three groups: incisors, canines and lateral teeth 
(premolars and molars) (5).

In simians, mastication is much improved, 
compared to the other mammals, due to the 
significant increase in height of the facial mas-
sif and its placement under the neural skull. In 
homo sapiens complex circumduction move-
ments of the mandible appear which is stabi-
lized by psalidodontia and the helicoidal system 
at the molar level. 

In humans, the mandible performs all existing 
movements in animals, namely: depression-
elevation movements as in carnivores, propulsion-
return movements as in rodents and laterality 
movements as in ruminants. Although vertical 
depression-elevation movements predominate, 
they are not executed in their pure form because 
they are combined with horizontal movements, 
resulting in more complicated cyclic movements, 
characteristic to humans (6,7).

The gripping of food, so important in mam-
mals, was taken over by the hands that use 
different tools (fork, knife) in grasping and 
sectioning the food before introducing it into 
the oral cavity.

The propulsion, the retropulsion of the man-
dible that prepared the grasping of the food for 
their sectioning in the incisive area is greatly 
reduced in the nowadays human. The reduction 
consists in decreased tonicity of the external 
pterygoid muscles and mandibular retraction, 
accompanied by the reduction in size of the 
mandibular condyles from a sagittal perspec-
tive, which are well represented in rodents. By 
mouth closing and opening, in the first phases 
of the mastication, the vestibular cusps of the 
canines, premolars and molars, split the bands 
of food through the contacts they have with the 
intercuspal gaps at the level of the antagonists. 
In terms of this aspect it resembles the mastica-
tion in carnivores in which the closing-opening 
movements predominate, and the condyles have 
a conoid shape (8).

Mastication in humans is therefore a synthe-
sis of the masticatory act in carnivores, rodents 
and ruminants, but also improved with increased 
efficiency.

From the multitude of mandibular move-
ments the individual consciously or subcon-
sciously chooses those movements that allow 
the mastication be as easy as possible with 
maximum efficiency, while exploiting the mas-
ticatory muscles and the periodontal tissues as 
little as possible.

Thus, during the masticatory act the mandi-
ble executes a series of complex movements 
with certain individual characteristics, which 
constitute the functional masticatory movements.

The modern recording and radiocinematog-
raphy techniques as well as the mechanical-
electrical transducers, have made possible the 
three-dimensional recording of the movements 
of the mandible during the masticatory act. It 
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has been found that during mastication, the 
mandible performs complex movements that 
cannot be accurately reproduced by voluntary 
command (9).

These are presented in the form of succes-
sive cyclical movements, which form the mas-
ticatory cycles that take place on a vertical-
oblique trajectory with laterality components 
(transverse and oblique) accompanied by the 
final sliding of the mandible.

A masticatory cycle starts from the resting 
position of the mandible or from the position 
of maximum intercuspation, takes place outside 
the central relation in a predominantly vertical 
direction and finally, by means of sliding move-
ments in the horizontal plane, the mandible 
returns to the initial starting position, or as 
much as possible close to it.

This aspect has been verified by graphical 
records which show that the masticatory cycle 
consists of an eccentric depression of the man-
dible (vertical-oblique) which is a movement of 
abduction lowered in relation to the jaw fol-
lowed by the movement of elevating of the man-
dible and finally the horizontal sliding move-
ment and the return to intercuspation, that is a 
global movement of adduction in relation to the 
maxillary.

The movement is very effective for crushing 
and grinding foods due to the friction that oc-
curs between the two dental arches.

Sagittal graphic recordings showed that mas-
ticatory cycles are lower in amplitude and are 
inscribed in the envelope of extreme movements.

The trajectories that the mandible can follow 
when executing a movement of depression or 
elevation are different, resulting in various 
graphic aspects.

The masticatory cycles are carried out in the 
form of series that are triggered when food is 
introduced into the mouth, and continued until 
the food bowl is swallowed, then resumed for 
each food bowl. The entire masticatory cycle 
that runs from the introduction of food into the 
mouth to swallowing forms a masticatory process.

The number of masticatory cycles performed 
during a masticatory process is variable, from 
17 to 19 cycles or even from 32 to 34. Based 
on the frequency with which the masticatory 
cycles succeed one another and the duration of 
the masticatory process, it is said that there are 
slow masticators and fast masticators, and in 
relation to the manner of distribution of the 

masticatory cycles during the masticatory pro-
cess there is a type of rhythmic masticator 
characterized by the regular distribution of 
masticatory waves and an arrhythmic mastica-
tor with an irregular distribution of mastica-
tory waves.

Given the complexity of the masticatory act, 
Barelle divides the mechanical phase of the 
mastication into two stages: the incision and 
the actual mastication, while Ramfjord consid-
ers that mastication is performed in a succes-
sion of three stages: the incision, the crushing 
and the trituration.

The incision is a very complex act of mas-
tication with the participation of numerous 
muscle groups such as the muscles of the shoul-
der, hand, nose, neck, mandible elevators de-
pending on the consistency of the food. Usually 
the incision movement is unique, but depending 
on the consistency of the food it can be done 
in a sequence of movements.

In frontal edentation, the incision is very 
difficult sometimes absent, eventually leading 
to the modification of the diet, the consumption 
of foods of soft consistency, refined, but non-
biological.

During the incision of a food the mandible 
descends through a pure rotational movement, 
to which a translational movement depending 
on the amplitude of the mouth opening is often 
added. The opening movement is followed by 
propulsion, elevating and food sectioning. 

Food consistency influences the inter-arca-
dian position - in the case of a food of reduced 
consistency, the protrusion is light, the incisal 
edges not reaching the head to head position 
while in the case of a food of a harder consist-
ency the propulsion is more pronounced and 
the edges of the frontal incisors reach the head 
to head position followed by a retraction move-
ment along the retro-incisive slope towards the 
grinding position, the two arches not coming 
into contact (10).

The elevation movement is due to the con-
traction of the temporal, masseter and second-
ly to the internal pterygoid, and the propulsion 
movement is due to the external pterygoid, 
while the depression is achieved by the digastric 
and mylohyoid muscle and the retraction by the 
posterior fascicle of the temporal. There is a 
chaining of muscular contractions that makes 
the movement unique and not staged. At first 
the movement is isotonic, then the isometric 
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contraction is triggered, which triggers suffi-
cient tension to overcome the resistance of the 
food.

Abnormal movements such as the traction by 
hand of the exobuccal food fragment, a move-
ment that may condition the emergence of par-
afunctional dynamic components, can occur 
within the incision.

The mastication process itself includes the 
grinding of foods followed by the trituration 
thereof. The food fragment is pushed by the 
tongue into the premolar area where it is 
crushed and then into the molar area where it 
is tritured (11).

In this phase the depression of the mandible 
occurs first, followed afterwards by a lateral 
movement towards the active part where the 
food fragment is pushed and an elevation move-
ment of the mandible under the effect of the 
isotonic contraction until both antagonistic oc-
clusal faces get in contact with the food. There 
follows a movement of the mandible due to the 
isometric contraction and the resistance of the 
food, then after its crushing, the mandible is 
guided towards the initial starting position.

The mechanical process of food mastication 
is produced by the use of muscular contractions, 
masticatory muscles of the jaw and tongue.

The manducatory muscles bring the dental 
arches in occlusion relation and the food is 
crushed by the pressure triggered by the mus-
cular force. During the mastication, the tongue 
gathers the food fragments and places them on 
the occlusal surfaces of the teeth on the active 
side, contributing to a correct mastication and 
to a more complete grinding of the food.

The buccinator muscle contributes to the 
masticatory act by taking the shape of the ves-
tibular faces of the lateral teeth, preventing the 
spread of food fragments into the oral vestibule. 
At the same time, the tongue takes the shape 
of the oral faces of the lateral teeth, making a 
gutter for the food bowl limited internally by 
the tongue, externally by the buccinator and 
cheek muscle and in the superior and inferior 
area by the occlusal surfaces of the maxillary 
and mandibular lateral teeth. The gutter, at the 
end of the food trituration phase, after elevating 
the mandible and after the occlusal contact 
between the maxillary and mandibular teeth, 
becomes a virtual gutter. The crushing and 
trituration phases are performed cyclically; at 
the end of each cycle, the tongue and the buc-

cinator relax, allowing salivary imbibition and 
the formation of the food bowl.

Zygmondi breaks down the mandibular dy-
namics into several stages, namely: lowering 
the mandible from the resting position, and 
according to other authors from the maximum 
intercuspation position; the laterality move-
ment towards the active part, where the food 
fragment is caught; the movement of elevating 
the mandible under the effect of the isotonic 
contraction of the elevator muscles, until getting 
in contact with the food on the occlusal faces 
of the antagonistic teeth; an oscillatory move-
ment of the mandible under the effect of the 
isometric contraction and food resistance; after 
the food is grinded, the mandible is guided 
towards its original position.

The research on masticatory dynamics, on 
the trituration and crushing of food phase, per-
formed by Jankelson, Kurt, with the help of 
stereoscopy and cinefluorography, shows that 
there are no dento-dental contacts during the 
trituration phase, food fragments being inter-
posed between the dental arches.

By recording the dento-dental contacts dur-
ing the masticatory phases, Jankelson reports 
their presence only in the final phase of food 
bowl formation and swallowing. 

Using radio transmitters enclosed in fixed 
dental prostheses and inlays, Anderson, Picton, 
De Graff, Adams confirm Jankelson’s conclu-
sions, obtaining no signals except in the last 
phase of mastication, with dento-dental contacts 
achieved only by accident in the other phases.

In terms of movements, directions, and 
rhythmicity, the masticatory act develops in 
relation to the shape of the arches, the shape of 
the teeth, their distribution on the arch, the 
occlusion curves, the static and dynamic occlu-
sion reports, and the correlated development 
between the temporo-mandibular joint and mo-
bilizing muscles of the stomatognathic system, 
in an individual stereotype of mastication.

The individual mastication stereotype selects 
the type of mastication according to the indi-
vidual experience, food consistency and taste 
(12).

Food grinding, as a mechanical phase of 
mastication, varies from one individual to an-
other, each type of mastication having certain 
characteristic aspects. Repeated graphic record-
ings in the same individual have shown that the 
cyclical movement pattern of the mandible has 
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characteristics in relation to each individual, 
which remain stable during mastication, result-
ing a certain mastication pattern for each indi-
vidual. A dynamic mastication stereotype is 
perfected and definitively established in three 
stages: immediately after birth; during the 
eruption of the temporary teeth; during the 
eruption of permanent teeth (13).

clinically it has been established from a 
functional point of view that any dynamic ste-
reotype of mastication presents two processes 
that take place simultaneously during the mas-
tication: firstly a mechanical process of grind-
ing the foods in which the teeth, the mobilizing 
muscles of the jaw and the tongue that places 
the food on the occlusal platform participate; 
the mechanical process of food processing pre-
sents in its turn three phases of grasping with 
the help of the incisors, of crushing with the 
help of the premolars and of grinding with the 
help of the molars; secondly, a physical-chem-
ical process of food insalivation carried out by 
the tongue, which as the foods are fragmented, 
mixes it more and more with saliva, forming 
the food bowl.

The classical data from the literature indi-
cate that in relation to the way in which the 
mechanical process of mastication is carried 
out, especially in the phase of small grinding 
that is performed at the level of the lateral teeth, 
there are three types of mechanical processing 
which establish in their turn three dynamic 
stereotypes of mastication: a dynamic stereo-
type of mastication, a grinding one according 
to E. costa, achieved by horizontal movements 
of the mandible, especially those of laterality, 
encountered in individuals with reduced frontal 
or head to head supraocclusion, which allows 
such movements. This corresponds to the ptery-
goid stereotype described by Ackermann; a 
dynamic intermediate mastication stereotype 
present in most individuals, which is an inter-
mediate mastication that results from the com-
bination of the vertical movements of the man-
dible with the horizontal ones.

The reduction of the masticatory efficiency 
is a parameter that varies from one subject to 
another, depending on the diet, the way food is 
prepared; in modern man the need for mastica-
tory force is reduced due to the culinary prep-
aration of foods, which greatly reduces their 
consistency.

MATErIAL AND METhOD
The study batch was represented by 84 pa-

tients who came for specialized treatment.
These were patients with removable prosthe-

ses for a period of 5-10 years. The age of the 
patients was between 40-85 years, and the study 
was carried out on three age groups (40-55 
years, 55-70 years, - 85 years) the average age 
being 58.7 years.

rEsuLTs AND DIsCussIONs
The study batch comprises 56 men (66.66%) 

and 28 women (33.33%).
Objective measurements (STTI-Swallowing 

Threshold Test Index) as well as subjective 
measurements (based on the personal percep-
tion of each patient) were used in order to 
determine the masticatory efficiency.

Subjective measurements were made based 
on Leake’s questionnaire, which relies on each 
patient’s own ability to assess what kind of food 
he/she can or cannot chew. We drafted a ques-
tionnaire that included questions related to cer-
tain types of foods, with different consistency, 
from those considered the softest up to the ones 
with higher consistency. 

Following the masticatory test applied for 
three selected standard foods, namely carrot, 
peanut and apple, the results obtained showed a 
low masticatory efficiency for 78.4% of the to-
tal patients, the problem being more pronounced 
in women (63.8%) than in men (49.4%). 

The correlation of the masticatory efficien-
cy with the stability and the maintenance of the 
prostheses proved to be efficient, in a percent-
age of 56.5%. In all these cases, the poor sta-
bility and maintenance were accompanied by a 
low masticatory performance, while in the rest 
of 44.5% despite the poor stability and mainte-
nance, the masticatory efficiency was not altered.

In terms of the difficulty of chewing the food, 
on the first place were fresh apples - 43.6%, 
then carrots - 25.8% and peanuts 20.6% - in 
accordance with the Leake test of subjective 
perception of masticatory capacity.

CONCLusIONs
The musculature of the stomatognathic sys-

tem is a decisive element in terms of the mas-
ticatory function, which requires a long, complex 
and complete treatment in order to overcome 
the adaptive act that each patient undergoes 
when his/her prosthesis does not satisfy the 
biomechanical principle.
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