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AbSTrAcT 
Specific features of the periodontium sensory function were studied depending on the group 

affiliation of teeth and the age of the examined persons. The investigation was carried out by the 
perisensometry method. In addition, at each of surveyed persons the same five teeth were tested: 
21, 22, 23, 24, and 26 (central and lateral incisors, canine, first premolar, and molar). 

The minimum threshold of periodontal sensibility was recorded in lateral incisors, and the 
maximum – in the first molars. In particular, the threshold of sensory sensitivity of periodontium 
decreased with a statistical accuracy from the central incisor to lateral incisor (confidence fac-
tor t = 6.84), then it increased again towards the canine (t = 3.86) and, in fact, returned to the 
level of the central incisor, but with a certain lag (t = 0.39), after which there was a gradual in-
crease in the threshold values of the indicator towards the molars. The smallest variation of the 
same index among different individuals was observed in case of the lateral incisor (13 to 42 g/
force), and the greatest variation – in case of canine (11 to 96 g/force). The results of this study 
anew provided evidence that different teeth, due to anatomical and physiological features, as 
well as due to tissues of their environment, in fact, have different intrinsic significance during the 
execution of the main function of the dentition. 

The reduction in sensory ability of periodontium or the increase in the sensitivity due to age-
ing can be clearly seen. At the same time, among all studied teeth we revealed a rather clear 
linear increase of the values   obtained for this indicator. Conducted studies signify that upon age-
ing there is a gradual decrease in sensory sensitivity; it requires from the surveyed individuals 
more concentration of their attention in order to meet the requirements of testing, which, in turn, 
leads to an increase in the required period of time for the first stage of testing. In particular, if in 
young people (18-35-year-old) an act of the object “holdingˮ demanded on average 2.39 sec-
onds, an individual from 51-63-year-old age group spent on average 4.45 seconds in order to 
perform the same act.
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introduction

Upon functionally assessing periodontium of 
teeth, the role of fine neuroregulatory mechanisms 
should be considered based on the assessment of 
the functional state of nerve afferents.

According to the literature [Harris R., 1975; 
Maeda T., 1990; Gemonov V., 1998], periodontium 

contains a great number of nerve endings, irrita-
tion of which gives signals to the central nervous 
system of the chewing load, its degree and distri-
bution over different parts of periodontium (Fig. 1). In 
this regard, the sensory receptors of periodontium 
could be regarded as a peculiar barrier that pre-
vents the action of excessive stresses and load on 
the teeth and the jawbones, and along with the re-
ceptors of temporomandibular joint and proprio-
ceptors of muscles and tendons adjust the masti-
cating pressure [Willis R., DiCosimo C., 1979; 
Maier, G., 2001; Budylina S., 2002].
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In recent years there has been a new trend of 
improving methods to determine the functional 
state of the periodontal tissue. In this regard, first 
of all the research of G. Sanosyan and associates 
(2002; 2003), I. Lebedenko and co-workers (2002) 
should be mentioned. In particular, with the help of 
the developed method, I. Lebedenko and associ-
ates studied the periodontal sensory function in 
vital teeth, under anesthesia, in periodontal dis-
eases, as well as at partial non-removable prosthe-
sis of dentition. Based on those studies, the authors 
presented a quite interesting – in scientific terms 
– piece of information on the role of the sensory 
apparatus of periodontium in the process of reten-
tion and digestion of food items; the researchers 
also revealed the association between the receptor 
elements of periodontium and functional state of 
the tissue. In periodontal diseases, the method pro-
posed by authors allows to determine the sensory 
properties of the skeletal system, which is certainly 
of great practical importance. 

We believe that the periosensometry method has 
good prospects and will find its place in the practice 
of clinical dentistry. The method is only at the initial 
stage of implementation into practical work, and 
therefore its scientific and clinical capabilities are 
not fully investigated. In particular, we believe that 
the method will provide valuable information in the 
study of the sensory abilities of periodontium under 
conditions of normally functioning tooth-periodon-
tal complex, as well as at extirpation of tooth pulp 
for orthopedic indications. 

Material and Methods 

We found it useful to study and present special 
features of the sensory function of periodontium 
depending on the group affiliation of teeth and the 
age of the examined persons; the perisensometry 
method was applied. In order to study the sensory 
function of periodontium we used “Periosensomerˮ 
device developed by the staff members of Depart-
ment of Prosthetic Dentistry of the Yerevan State 
Medical University after M. Heratsi and the Insti-
tute of Fine Mechanics and Computing Machinery 
of the Russian Academy of Science (Russian Fed-
eration State patent for invention No. 2190983 
dated 20.11.2002; p.1). The study was carried out 
according to the established procedure using the 
“retention and cleavage” test (Russian Federation 
State patent for invention No. 2190983 dated 
20.11.2002; p.2) (Fig. 2).

In the study, we fully adhered to the recommen-
dations of the authors of this product, namely: the 
study room had to meet certain requirements es-
sential for the study of tactile sensitivity: 
- air temperature and its quality met the require-

ments of comfort; 
- the lighting was uniform and dim; 
- there were no auditory stimuli.

The surveyed patient was conveniently settled 
in the dentist’s chair with a vertical back and the 
natural vertical position of his/her head was en-
sured. The withholding element, sensor – with a 
cleavable sample on it in the form of a “sandwichˮ 
(sensor + cleavable sample) – was placed in the 

Figure 1. The main types of periodontal receptors of 
human teeth: 1. Sophisticated bushy endings with a 
large area of branching; 2. Glomerular endings; 3. 
Polyvalent endings (vascular tissue endings); 4. 
Plain bushes with a small area of branching.

Figure 2. “Periosensomerˮ to determine the functional 
state of the periodontal sensory apparatus. 
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sor was turned on and the first stage started with a 
measurement of holding function during 3 seconds 
(sec.). Although, according to the recommenda-
tions of the authors, the study should be carried out 
in two stages: for the study of “holding” function 
and the “splittingˮ function, considering the pur-
sued objective of this paper, namely the study of 
fine sensory characteristics of periodontium, we 
limited ourselves to only the first part of the test – 
phase of “retention” or “holding”.

Before the study, there was a short training in-
troductory course with each patient to explain the 
sequence of actions undertaken and the goals. Prior 
informed consent of patients was obtained. 

“Retentionˮ (holding) was performed by exam-
ined patients with the least efforts required only to 
hold a hemisphere of the nut and no more. The force 
developed on the hemisphere was transmitted to the 
surface of the sensor, elastic deformation in the sens-
ing element occurred with a subsequent electrical 
signal conversion. Measurement results were shown 
on the display in the form of digital indicators and 
simultaneously demonstrated by the diagram. 

To clarify some methodological and technical 
conditions of our study we have to note that it was 

carried out among 28 individuals of both sexes; the 
age range was from 18 to 34 years old (y.o.). In ad-
dition, in each of surveyed persons the same five 
teeth were tested (21, 22, 23, 24 and 26), i.e. cen-
tral and lateral incisors, canine, first premolar and 
molar. We also have to add that the study involved 
only those individuals, who had absolutely no 
tooth tissue pathology (caries and non-carious le-
sions) and periodontal tissues that gave us the op-
portunity to have a clear view and to evaluate sen-
sory function of periodontium in normal condi-
tions of tooth-periodontal complex. In the second 
part of the study, additional 42 persons at the age 
from 35 to 63 y.o. were involved (research on age 
characteristics of periodontal sensory function).

Statistical processing of data thus obtained was 
done using two-factor correlation/regression anal-
ysis according to Pearson.

results and discussion 

The results of the study are presented in Table 1.
As obvious from Table 1, the minimum thresh-

old of periodontal sensibility was recorded in lat-
eral incisors, and the maximum – in the first mo-
lars. By the way, we suppose that the teeth selected 
for the study represented the entire dentition; 
therefore, based on given results, we can admit 
certain arguments about the dynamic orientation of 
periodontal sensory function in the whole denti-
tion in its mesial distal direction. 

Thus, the threshold of sensory sensitivity of 
periodontium decreased with a statistical accuracy 
from the central incisor to lateral incisor (confi-
dence factor t = 6.84), then it increased again to-

TAble 1
Sensory function rates of periodontium 
according to group affiliation of teeth
Rate

Teeth

Sensory function 
according to perisensometry

g/force reliability of difference 
between the rates (t)

21 47.28±2.32 21/22=6.84; 21/23=0.39; 
21/24=3.56; 21/26=6.16

22 28.46±1.48 22/23=3.86; 22/24=9.15; 
22/26=12.51

23 45.43±4.13 23/24=3.07; 23/26=4.96

24 61.68±3.31 24/26=2.04

26 70.86±3.05 -

mouth between the antagonist teeth of the patient 
(Fig. 3). The hemisphere of a medium-size almond 
served as a cleavable sample, which corresponded 
to splitting efforts from 17.6 to 18.0 newtons (N) 
(102 g/force = 1 N). After the arrangement of the 
sensor with a hemisphere in the mouth of the ex-
amined patient, a mobile multi-level microproces-

Figure 3. Arrangement of the “sandwichˮ between the 
antagonist teeth.
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wards the canine (t = 3.86) and, in fact, returned to 
the level of the central incisor, but with a certain 
lag (t = 0.39), after which there was a gradual in-
crease in the threshold values of the indicator to-
wards the molars. This dynamics becomes more 
obvious in the diagram (Fig. 4).

Once again, we should note that with only one 

teeth, due to their anatomical and physiological 
features, as well as due to the tissues of their envi-
ronment, while executing the main function of the 
dentition, in fact, have a different intrinsic and 
characterizing significance. 

The study on age characteristics of periodontal 
sensory function was also performed using the same 
methodology and specifications. However, in this 
case solely frontal teeth were studied. At the same 
time, the above-mentioned study group consisting 
of 28 persons was marked as being the youngest age 
group (Group I: 18-34 y.o.; mean age: 26.2±1.07) 
and data obtained for these persons were compared 
to data recorded in the middle-age group (Group II: 
35-50 y.o.; mean age: 41.5±0.98; n=22) and in the 
group of senior persons (Group III: 51-63 y.o; mean 
age 56.3±0.83; n=20). The results of this study are 
presented as Table 2.

First of all, we should note that in Group II, and 

TAble 2
Features of sensory function of periodontium 

among diverse age groups

Teeth
Age groups

Reliability (t) 
I II  III

21 47.3±2.3 54.8±3.3 61.1±3.5 1.87* 330○ 1.30♯

22 28.5±1.5 42.9±2.7 47.1±2.7 4.66* 6.07○ 1.11♯

23 45.4±4.1 68.7±4.7 76.3±4.6 3.73* 4.97○ 1.15♯

NoTe: Reliability of intergroup differences (t) was 
evaluated: * - Group II related to Group I; ○- Group 
III related to Group I; ♯ - Group III related to Group II.

Figure 4. Sensory function of periodontium in mesial 
distal direction of dentition.
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exception in all other cases there were substantial 
and statistically significant differences between 
the rates of sensory function of different groups of 
teeth. The actual absence of difference in terms of 
the rates was registered between the central incisor 
and the canine.

We consider it necessary to draw readers’ atten-
tion to the fact that the smallest variation of the 
same index among different individuals was ob-
served in case of the lateral incisor (13 to 42 g/
force), and the greatest variation – in case of ca-
nine (11 to 96 g/force). This variation was by no 
means due to sex or other differences between ex-
amined individuals. Incidentally, it is worth noting 
that the studies did not find differences between 
the sexes in the periodontal sensory function, so 
hereafter all indices are shown in a single form.

Marked features of periodontal sensory func-
tion of teeth according to their group affiliation to 
a certain extent can be explained by differential 
distribution of the structural elements of the peri-
odontium. In this regard, we should certainly speak 
firstly of periodontal nerve structures, which, as 
known, are mostly presented in the periodontium 
of exactly front teeth, and least of all – in peri-
odontal molars. Furthermore, the results of this 
study provide repeated evidence that different 

all the more in Group III the selection of examined 
individuals was not an easy task. This was due to 
the difficulties in complying with the laid down 
conditions; namely: the simultaneous presence of 
the 21st, 22nd, and 23rd teeth without any peri-
odontal disease and tooth decay was required. 

As indicated by data of Table 2, in the first 
place we can clearly see the reduction in sensory 
ability of periodontium or the increase in the sensi-
tivity threshold due to ageing. At the same time, 
among all studied teeth there was revealed a rather 
clear linear increase of the values obtained for this 
indicator, which is vividly demonstrated in the dia-
grams (Fig. 5). 

For comparison we have to note that if in the mid-
dle-age group (Group II) sensory rate of the central 
incisors increased by about 15% (in comparison with 
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Group I), then between the Groups II and III this in-
crease was 11.4%. In case of lateral incisors, if be-
tween Groups II and III the dynamics of sensory in-
dicator showed an increase, which was almost simi-
lar to the previous case (9.9%), then among people of 
middle age, in case of the same tooth, there was a 
sharp increase of the rate by 50.8%.

It is noteworthy that in the study of canines the 
comparative difference between Groups II and III 
also showed the level of increase, which was ap-
proximately the same, namely 11.0%, and between 
young persons and persons of middle age this figure 
again showed a very significant increase by 51.2%.

Regarding the assessment of the spread of indi-
cators, its analysis revealed the following. First of 
all, we should note that in all age groups the small-
est variation was observed in case of the lateral inci-
sors, and the greatest variation was recorded in case 
of studying canines. In addition, if in case of a mid-
dle to senior age groups (Groups II and III) in differ-
ent individuals the range between the rates of the 
same tooth seemed to be almost with the same dif-
ference (in Group II: central incisors – 57 units, lat-
eral incisors – 43 units, canines – 71 units, while in 
Group III – 58, 43 and 72 units, respectively), then 
in the younger age group this spread substantially 
differed from the previous groups and had smaller 
values, except those recorded for the canines. 

It is also interesting to emphasize that during 
the test of “holdingˮ a food object, the phenome-
non of applying the force above 1 N (102 g/ force 
= 1 N) was observed only in two cases, and that 
was also among persons of the senior group: 105 g/
force (62 y.o.) and 103 g/force (63 y.o.).

Conducted studies suggest that with ageing a 

gradual decrease in sensory sensitivity is observed. 
More concentration of attention was required from 
surveyed individuals in order to meet the require-
ments of testing, which, in turn, led to an increase in 
the required time-period for the first stage of test-
ing. In particular, if an act of “holdingˮ the object on 
average demanded of young people 2.39 sec. 
(m=±0.7, t=9.94 sec. in comparison of Group II 
with Group I), in middle-age group persons the ef-
forts took on average 3.95 sec. (m=±0.15, t=9.94), 
and the same action took from senior individuals on 
average 4.45 sec.(m=±0.2, t=2.00 in comparison of 
Group III with Group II).

However, as indicated by digital values related 
to reliability coefficient in Table 3, in both cases 
the difference of rates between groups was notable 
by a statistical validity.

Using correlation and regression analyzes we 
also studied the dependence of sensory ability of 
periodontium on the age (Table 3). Thus, correlation 
analysis showed that in all groups and all kinds of 
teeth there were positive and strong dependencies, 
and to the extent that in some cases, with certain 
reservations, we could speak of almost functional 

TAble 3.
The value of correlation coefficient in diverse 

age groups

Teeth On average
Age Groups

I II III
21 0.650 0.931 0.930 0.952
22 0.792 0.895 0.918 0.927
23 0.755 0.917 0.830 0.961

Figure 5. Age dynamics of sensory ability in patients of 
Groups I, II and III; a) upper canine; b) upper central 
incisor; c) upper lateral incisor.
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relationship between the age and periodontal sen-
sory function, since nearly in 80% of cases the value 
of the correlation coefficient was above 0.900.

Using calculation of an appropriate coeffi-

TAble 4.
The value of regression coefficient in diverse 

age groups

Teeth
Age Groups

I II III
21 2.02 3.14 3.98
22 1.19 2.54 3.02
23 3.53 3.95 5.35
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group). In this case, of course, the matter is the in-
crease in values of sensory rate (i.e., the decrease 
in sensitivity), as far as according to the correla-
tion coefficients in all groups we exceptionally ob-
served positive correlation dependence. 

Thus, within the youngest age group (likewise 
other groups) the sensory ability of canines showed 
more vivid and significant downward trend, with a 
decrease in the sensitivity of 3.53 g/force every 
year. Furthermore, if we compare theoretical data 
of this trend with the real value of this rate, which 
was obtained during the previous study, the fol-
lowing would become evident: if the average age 
difference between Groups I and II is 15.3 years, 
then taking into account obtained value of the re-
gression coefficient in the average age (by the age 
of 41.5 y.o.) the value of the sensory sensitivity of 
the canine according to periosensometry would 
have increased by 54.0 g/force, but in our dynamic 

between the regression coefficients and the real 
dynamic picture of the periodontal sensory sensi-
tivity within the age aspect can be explained by the 
fact that in the middle and elderly age groups, dur-
ing testing the phase of food object “holding”, ex-
aminees very often found it difficult to meet the 
requirements of testing, which resulted both in the 
increase of testing time and the amplitude of oscil-
lation of the first phase of testing. That is, in fact, 
if the examinees could fully comply with the tech-
nical requirements for testing, we were sure that 
the above mismatch could be minimized.

In all cases, regardless of the inconsistencies 
presented, the calculation of the regression coeffi-
cient also indicated a marked general trend that 
was identified in the functional study of sensory 
ability of periodontium depending on group affili-
ation of teeth and on the age of patients. 
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cient (R), we also analyzed the regression of 
sensory function in the periodontium depending 
on the age (Table 4).

With the help of this statistical method we stud-
ied what kind of specific dynamics the index of 
periodontal sensory function of each tooth would 
show with an age increase by a year (in each age 

study this value in reality increased by 23.5 units, 
which made 43.5 % of the theoretical calculation. 
For a clearer presentation of this imbalance, com-
parative results of the regression and previous re-
search can be represented in the form of diagrams 
(Fig. 6). 

We believe that the mentioned discrepancies 
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