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Abstract. The influence of chronic stress on periodontal tissues in orthodontic patients in conditions of martial
law. Vyzhenko Ye.Ye., Kuroiedova V.D., Korobov P.S., Halych L.B. There is a close relationship between the
condition of periodontal tissues and maloccluson. Timely functional diagnosis of changes that occur in periodontal tissues
during orthodontic tooth movement is an important link in the prevention of periodontal diseases during orthodontic
treatment. At the present time, special attention is paid to the problem of the influence of "war stress" on the maxillo-
facial system of a human. Aim of the was work to study the changes in the state of periodontal supporting tissues in
orthodontic patients according to periotestometry data during the last 15 years and in the conditions of martial law.
Periotestometry of teeth in orthodontic patients was performed before the start of treatment with the Periotest device. All
patients were divided into 4 groups according to the results in different years of the study. A total of 136 patients
participated in the study. The biggest discrepancies when comparing periotestometry indicators were found between the
data of the control and fourth group (in conditions of martial law) and an increase in the indicators of tooth mobility with
a statistically significant difference of p<0.001 was proven. When comparing the indicators of groups 2 and 4 for most
teeth, the statistically significant difference was from p<0.05 to p<0.001. When comparing the data of the tooth periotest
in patients of groups 3 and 4, the indicators of tooth mobility also increased, although within the limits of statistical error
(p>0.05). Over the past 15 years, a steady trend to increase in the mobility of all teeth on both jaws has been established.
The largest changes in indicators were found in the dynamics of the fifteen-year follow-up (2008 to 2023) between people
with an orthognathic bite of the control group and patients of the 4th group with malocclusion. Such changes may be
related to the social and psycho-emotional stress that a person constantly experiences in conditions of martial law.

Pedepar. BuinB XpoHiuHOro crpecy Ha TKAaHMHM NMAPOAOHTA B OPTOAOHTHYHHX MANIEHTIB B YMOBaX BOCHHOIO
crany. Bukenko €.€., Kypoeaosa B.Jl., Kopo6os II.C. I'anuu JI.b. Icnye micnuii 36’130k Mide cmaHom MKAHUH
napodornma ma 3yoowenentumu anomariamu. CeoeuacHa hyHKYioHarbHa OlaeHOCMUKA 3MIH, AKI 8I00Y8aAOMbCS 8 MKA-
HUHAX NApoOoHma nio Yac opmoOOHMUYHO20 nepemiujerHs 3y0i8, € 8aANHCIUBOIO TAHKOIO NPOQDINAKMUKU 3AX80PIO8AHD
napoooHma npu OpmMoOOHMUYHOMY AIKY8aHHI. Y menepiunii yac ocobausoi yeazu nompedye numanHs 6niu8y 60EHHO20
cmpecy Ha 3y0owenenty cucmemy. Memoro 0ocniodxicenus 610 euUeUUMU 3MIHU CMAHY ONOPHUX MKAHUH NAPOOOHMA 8
OPMOOOHMUYHUX NAYIEHMIB 30 OAHUMU NEPIOMecmoMempii npoms2oM OCmanHix 15 pokie ma 6 ymoeax 60€HHO20 CIAHY.
Iepiomecmomempiio 3y0i6 nposoouIu OPMOOOHMUYHUM RAYiEHmMam 00 nouamxy JMiKyeanus anapamom Periotest. Yci
nayienmu 6ynu po3nooiieni Ha 4 epynu 3a OGHUMU Pe3yIbMmamie y PisHi POKU 00CIIONCEHHs. YCb020 6 00CIOHNCeHHT 635U1U
yuacme 136 nayicnmis. Haubinbwi po30iscHocmi npu nopieHsHHI NOKA3HUKIE NepiomecmomMempii 6CMAHOGIEHO MidiC
OaHUMU KOHMPOILHOL ma uemeepmoi epyn (YMO8U 60EHHO20 CIAHY) Ma 008e0eHO 30IIbUUEHHS NOKAZHUKIG PYXAUB0CmI 3y0i6
31 cmamucmuyno docmosiproto pizuyero p<0,001. Ha eepxnitl wieneni 015t hpoHmMaibHUX ma iameparbHuX pisyie pisHuysi
nokasuuxie misic 1 ma 4 epynamu y 0ik 30inbenHa cmanosuia 00 5,8 pasa dinbiue, HIdC Y KOHMPOAbHIU 2pYNi, HA HUMCHI
weneni HaubLIbWA PI3HUYA BUABTEHA MidCc npemoaipamu — 00 6,4 paza. [lpu ananizi noxkasHuxie nayicumis iz 3yoouge-
aenHumu anomaniamu 3a 15 pokig (2008-2023 poxu) miowe 2, 3 ma 4 epynamu maxoic npoCmercyeEmMmsvcst OUHAMIKA 30i1b-
WieHHs NOKA3HUKI6 pyxaueocmi 3y6ie. Ilpu nopienanui nokasnukie 2 ma 4 epyn ona 6ineuiocmi 3y0i6 cmamucmuito 0o-
cmogipua piznuysa cmanosuna 6io p<0,05 0o p<0,001. Ilpu nopisuanni Oanux nepiomecmy 3yoie y nayieumis 3 ma 4 epyn
NOKA3HUKU PYXIUBOCTII 3y0i8 MAaKodiC 30iNblie ], Xoua Ui y mexcax cmamucmuynoi noxuoku (p>0,05). 3a ocmanmi 15 poxie
VCMAHOGIEHO CMILIKY MEHOeHYil0 00 30LIbUIeHHs NOKA3HUKIE PYXIUEOCMI 6CIX 3Y0ie Ha 000x wenenax. Hatbinvui sminu
NOKA3HUKIE 6CMAHOGIEHO 6 OUHAMIYI n ' smHadysmupiunoeo cnocmepedcentss (2008-2023 poxu) mixe ocobamu 3 opmo-
SHAMUYHUM NPUKYCOM KOHMPOAbHOI 2pynu ma nayicnmamu 4 epynu iz 3yooujeneniumu anomaniamu. Taxi sminu moxcymao
Oymu noe’s3ami i3 CoyianbHuM ma NCUXOeMOYIUHUM CIMPECOM, SIKULL TIOOUHA NOCMIUHO GIOUYBAE 8 YMOBAX BOEHHO20 CHIAHY.

24/Tom XXIX/1 127


https://doi.org/10.26641/2307-0404.2024.1.300783
https://orcid.org/0000-0003-2756-5610
https://orcid.org/0000-0003-1847-6931
https://orcid.org/0000-0002-2992-3410
https://orcid.org/0000-0001-9649-9675

KJIIHIYHA MEJIMITHHA

The prevalence of periodontal tissue diseases is a
significant problem today [1, 2, 3]. An unfavorable
environmental situation, stress, socio-economic prob-
lems of the population and other factors affect general
somatic diseases and diseases of the oral cavity,
disrupting metabolism in periodontal tissues [4, 5, 6].

Among the many etiological factors in the patho-
genetic mechanism of the development of periodon-
topathies, malocclusion plays an important role [7, 8, 9].

At the present time, special attention is paid to the
problem of the influence of "war stress" on the ma-
xillo-facial system of a human [10, 11, 12, 13].

In the basis of the progression of periodontal
diseases are the processes of bone tissue metabolism
disorders [14]. During orthodontic treatment, the
movement of teeth under the influence of the forces
of orthodontic devices occurs against the background
of bone tissue "weakening". In addition to phy-
siological and pathological mobility of teeth, there is
mobility of teeth that occurs during orthodontic
treatment and depends on both: the state of the pe-
riodontal tissues and on the size of the force of
orthodontic apparatus.

According to Kovach et al., from 20% to 62% of
patients who underwent orthodontic treatment had
complications in the form of bleeding or gum reces-
sion, increased tooth sensitivity [15].

Therefore, timely functional diagnosis of changes
that occur in periodontal tissues during orthodontic
tooth movement is a very important link to the
prevention of periodontal diseases during orthodontic
treatment.

In orthodontics, periotestometry is used to assess the
condition of periodontal tissues before the beginning, at
the stages of orthodontic treatment and in the retention
period, as a criterion for its results, to determine the
stability of orthodontic mini-implants [16, 17].

At the department of postgraduate education of
orthodontists of the Poltava State Medical University,
periodontal tissues in orthodontic patients were asses-
sed using periotestometry. Nesterenko (2008) [18]
studied the mobility of the teeth in the dynamics of
orthodontic treatment with the bracket technique and
in the retention period. Dovzhenko (2018) et al. [19]
evaluated the mobility of teeth in orthodontic patients
during the adaptation.

Therefore, the purpose of our research was to
study the changes in the state of periodontal sup-
porting tissues in orthodontic patients according to
periotestometry data during the last 15 years and in
the conditions of martial law.

At the same time, we tried to solve several
problems: firstly, to study the dynamics of changes in
the indicators of tooth mobility in patients with ma-
locclusion over the past 15 years; secondly, to deter-
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mine the difference in the readings of tooth mobility
in patients with malocclusion in comparison with an
orthognathic bite in a state of chronic stress, to which
a person is exposed during war.

MATERIALS AND METHODS OF RESEARCH

Periotestometry of teeth of the upper jaw (UJ) and
lower jaw (LJ) was performed in orthodontic patients
before the start of treatment with the Periotest device.

Periotest is a modern electromechanical device
manufactured by Gulden (Germany). The principle of
the device operation is based on measuring the
response of the periodontium to the shock wave. The
frequency of mechanical pulses is 4 oscillations per
1 s, the duration of the entire measurement cycle for
each tooth is 4 sec or 16 impulses.

The results of periotestometry are a quantitative
indicator of periodontal health, which is a biophysical
value, so this method of assessing tooth mobility is
important as an objective criterion of the degree of
bone loss in the diagnosis of periodontal diseases.

Normally, healthy periodontal tissues have more
elastic properties compared to those that have under-
gone pathological changes or when bone tissue is rebuilt
during orthodontic treatment, so the damping of
mechanical vibrations during periotestometry in healthy
tissues occurs faster than in pathology. This is the
difference that is used to assess bone remodeling.

Percussion of the teeth was performed according to
the instructions at the level between the equator and the
cutting edge, placing the striker at a distance of 0.5-2.5
mm from the crown at an angle of 90° [18, 19].

According to the Gulden company, the interpre-
tation of periotestometry results is as follows: indi-
cators from -08 to +09 conditional units (CU) cor-
respond to the norm; 10-19 — I degree of tooth mobi-
lity; 20-29 — II degree; 30-50 — III degree.

All patients were divided into 4 groups. The fol-
lowing criteria were used in the selection of patients:
1) presence of malocclusion; 2) absence of facial
deformities; 3) absence of pathological periodontal
diseases; 4) lack of orthodontic treatment.

The first control group consisted of 25 women
with an orthognathic bite, whose average age was
21+2.8 years (Table 1) [18].

The second, third, and fourth group included
patients with a permanent bite with malocclusion
before the start of orthodontic treatment (different
years of the study).

The second group included studies performed
15 years ago. Periotestometry was performed on
56 female patients with malocclusion, the average
age was 20.543.2 years: 28 with Angle’s class I pa-
thology, 26 patients — with class Il and 2 — with
class III (2008). The data are given in Table 2 [18].
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Table 1

Indicators of periotestometry of the teeth of the upper jaw (UJ) and lower jaw (LJ)
in orthognathic bite, MeantStandard deviation (M+SD), conditional units (CU), 2008

Dental formula

n=25
6 5 4 3 2 1 1 2 3 4 5 6
uJ -0.28 2.00 2.04 -1.28 2.04 1.48 1.20 2.44 -1.56 1.50 1.36 -0.80
M+SD 0.51 0.59 0.51 0.43 0.39 0.52 0.49 0.44 0.42 0.46 0.54 0.55
LJ -1.08 -0.61 -1.36 -2.20 1.40 2.12 2.16 1.44 -2.08 -1.12 -0.13 -1.48
M=SD 0,52 0.46 0.49 0.49 0.46 0.46 0.46 0.53 0.49 0.38 0.47 0.53

The third group consisted of 30 patients with
Angle’s class I pathology, the average age was
17.74£3.9 years: 13 men and 17 women who under-
went periotestometry of the teeth of the upper jaw
in 2018 before the start of orthodontic treatment,
Table 3 [19].

The fourth group consisted of 25 patients (10 men
and 15 women) with an average age of 14.7£2.5 years
with class I and II pathology according to Engle be-
fore the start of orthodontic treatment in 2023. The
research was conducted in January-April 2023, in
conditions of war in Ukraine.

Table 2

Indicators of periotestometry of the teeth of the upper jaw (UJ) and lower jaw (LJ)
in patients with malocclusion before the start of orthodontic treatment,
Mean+Standard deviation (M£SD), conditional units (CU), 2008

Dental formula

n=56
6 5 4 3 2 1 1 2 3 4 5 6
uJ 2.20 3.00 3.07 0.71 3.14 3.53 3.79 3.47 0.07 2.75 2.60 1.20
M=SD 0.42 0.33 0.35 0.38 0.56 0.46 0.66 0.67 0.27 0.49 0.39 0.39
LJ 0.60 1.33 0.27 -0.80 3.00 4.27 4.14 3.00 -0.67 0.40 0.87 0.60
M+SD 0.38 0.39 0.46 0.40 0.35 0.40 0.38 0.52 0.37 0.42 0.38 0.51

The studies were approved by the biomedical
ethics commission of the Poltava State Medical
University No. 217 from 22.06.2023 and were con-
ducted in accordance with the written consent of the
participants. The materials of the scientific work
comply with the Rules of Humane Treatment of
Patients in accordance with the requirements of the

Tokyo Declaration of the World Medical Association,
the international recommendations of the Helsinki
Declaration on Human Rights, the Council of Europe
Convention on Human Rights and Biomedicine, the
Laws of Ukraine, the orders of the Ministry of Health
of Ukraine and the requirements of the Code of Ethics
of the Doctor of Ukraine.

Table 3
Indicators of periotestometry of the teeth of the upper jaw (UJ) in patients
with malocclusion before the start of orthodontic treatment,
Mean+Standard deviation (M+SD,), conditional Units (CU), 2018
Dental formula
n=30
6 5 4 3 2 1 1 2 3 4 5 6
uJ 1.83 3.92 333 1.42 425 3.75 417 4.08 1.33 3.09 3.58 2.17
MzSD 1.29 1.27 1.72 1.29 1.80 229 2.96 1.86 1.48 1.97 1.86 1.70
24/Tom XXIX/1
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Statistical processing was carried out using the
Microsoft Excel 2010 data analysis package (product
No. 02260-018-0000106-48551) — t-test with non-
parametric Welch's correction for comparing the
average data of two independent samples [20, 21].
Differences were considered significant at p<0.05.
The age of the subjects in the control group was
significantly higher. Therefore, the alternating me-
thod was used for statistics instead of randomization.

RESULTS AND DISCUSSION

The results of the study of orthodontic patients
under conditions of chronic stress of martial law

before the start of treatment in 2023 (fourth group)
with defined criteria for differences in periodontal
tests between groups are shown in Table 4.

When analyzing indicators by gender in the fourth
group, it was found that indicators of women are in-
creased by 0.1-3.6 CU, although they are within the
limits of statistical error p>0.05 (Table 5).

According to Dovzhenko et al. 2018 also found no
statistically significant difference between men and
women mobility indicators [19]. Which confirms the
data of Popovych et al., 2016 [22].

Table 4

Indicators of periotestometry of the teeth of the upper jaw (UJ) and lower jaw (LJ)
in patients with malocclusion before the start of orthodontic treatment,

Mean+Standard deviation (M£SD), conditional units (CU), 2023

Dental formula

n=25
6 5 4 3 2 1 1 2 3 4 5 6
uJ 3.36 5.83 4.48 2.96 6.79 8.58 7.88 5.42 2.83 4.65 5.46 2.63
M=SD 0.57 0.91 0.63 0.46 0.69 0.79 0.80 0.57 0.59 0.54 0.86 0.61
pi< .001* .001* .001* .001* .001* .001* .001* .001* .001* .001* .001* .001*
p2< >.05 .001* >.05 .001* .001* .001* .001* .05% .001* .001% .001* >.05
ps> .05 .05 .05 .05 .05 .05 .05 .05 .05 .05 .05 .05
LJ 2.58 4.38 1.91 1.13 5.5 5.92 5.96 4.75 1.04 1.96 3.35 2.2
M=SD 0.74 0.85 0.44 0.35 0.56 0.54 0.52 0.50 0.31 0.45 0.78 0.53
pi< .001* .001* .001* .001* .001* .001* .001* .001* .001* .001* .001* 001+
p2< .05* 01* .05* .001* .001* .05* .01* .05% .001* .05% 01%* .05%

Notes: p<0.05*, p<0.01*, p<0.001* — significant difference; p>0.05 — not a significant difference; p, — the difference between the periotestometry data
of groups 1 and 4; p, — the difference between the periotestometry data of groups 2 and 4; p; — the difference between the periotestometry data of groups

3 and 4.

Therefore, we consider it correct to compare the
data of group 1, which consisted entirely of women,
with the data of other groups, and further analysis of
the obtained results was carried out without gender
emphasis.

The biggest discrepancies when comparing pe-
riotestometry indicators were found between the data
of the control and fourth groups (wartime conditions)
and an increase in the indicators of tooth mobility
with a statistically significant difference of p<0.001
was proven.

Thus, on the upper jaw for the central and lateral
incisors, the indicators of tooth mobility in group 4
under conditions of chronic stress were by 3.3-
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5.8 times higher than in the control group (p<0.001);
for canines, it is almost by 3.8 times higher (p<0.001),
for premolars — by 2.2-2.9 times (p<0.001), and for
first molars — by 4.4 times (p<0.001).

On the lower jaw, the mobility of frontal teeth
exceeded the control group by 2.8-3.9 times, the mobi-
lity of canines — by 1.5 times, premolars — by 2.9-6.4 ti-
mes, first molars — by 3.4 times. A significant difference
of p<0.001 was established for all groups of teeth.

Thus, in the current wartime, Ukrainian ortho-
dontic patients begin treatment already with increased
tooth mobility on both jaws, while the indicators of
the central incisors reach the upper limit of the norm
(7.88-8.58 CU).

Ha ymoeax niyensii CC BY 4.0
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Table 5

Indicators of periotestometry of the teeth of the upper jaw (UJ) and lower jaw (LJ)
in men and women of the fourth group with malocclusion before the start
of orthodontic treatment, Meant+Standard deviation (M£SD), conditional units (CU), 2023

Men
n=10 dental formula
6 5 4 3 2 1 1 2 3 4 5 6
uJ 2.5 3.7 4.44 23 6.2 8.3 6.9 4.9 2.9 3.66 4.5 1.9
M=+SD 0.5 0.4 0.51 0.46 0.63 0.78 0.74 0.61 0.77 0.39 0.84 0.39
LJ 1.1 3.1 1.77 0.7 5.6 5.1 4.9 3.5 0.8 1 1.8 0.5
M=+SD 0.28 0.50 0,43 0.36 0.70 0.56 0.47 0.32 0.34 0.29 0.41 0.31
Women
n=15
dental formula
uJ 4 7.35 4.5 3.42 7.21 8.78 8.57 5.78 2.78 5.07 6.14 3.14
M=+SD 0.59 1.05 0.72 0.45 0.74 0.82 0.83 0.54 0.44 0.6 0.87 0.72
LJ 3.64 5.28 2 1.42 5.42 6.5 6.71 5.64 1.21 2.57 4.53 3.42
M=+SD 0.89 1.01 0.45 0.33 0.45 0.51 0.51 0.52 0.29 0.49 0.91 0.51
pr> .05 .05 .05 .05 .05 .05 .05 .05 .05 .05 .05 .05
p> .05 .05 .05 .05 .05 .05 .05 .05 .05 .05 .05 .05

Notes: p>0.05 — not a significant difference; p; — the difference between the data of periotestometry of the teeth of the upper jaw of men and women in
the 4th group; p,— the difference between the data of periotestometry of the teeth of the lower jaw of men and women and in the 4th group.

To our opinion the years of COVID restrictions
and the second year of war in Ukraine, as a general
social stress, have a significant impact on the life and
health of our citizens.

Analyzing the indicators of patients with maloc-
clusion for 15 years (2008-2023) between groups 2
and 4, the dynamics of increasing indicators of tooth
mobility can also be traced.

On the upper jaw, for the group of incisors, the
indicators in group 4 increased from 2.2 (p<0.05) to
2.4 times (p<0.001) in relation to the data on tooth mo-
bility of patients in group 2. For canines, the difference
was up to 4.2 times (p<0.001), for premolars — by 1.5-
1.9 times (p>0.05 for tooth 14, and p<0.001 for other
premolars) and first molars — by 1.5 times (p>0.05).

On the lower jaw, the mobility indicators for incisors
increased from 1.4 (p<0.05) to 1.8 times (p<0.001), for
canines the difference was 2.4 times (p<0.001), for
premolars — by 4-7 times (p<0.05 and p<0.01) and first
molars — by 4.3 times (p<0.05).

Therefore, when comparing data of tooth mobility
in patients of group 4 with an orthognathic bite, as

24/Tom XXIX/1

well as when comparing with patients who had
malocclusion in 2008, the periotestometry indicators
are increased. This confirms the general dynamics of
the growth of indicators against the background of a
chronic state in wartime conditions.

When comparing the indicators of the periotest
of the teeth of the upper jaw in patients of groups 3
and 4, the indicators of tooth mobility also in-
creased, although within the limits of statistical
error (p>0.05). The greatest increase, up to 2 times,
was established between the indicators of the
central incisors.

So, analyzing the results of periotestometry stu-
dies in 2023 and comparing them with the data of
studies in 2008 and 2018, we can establish a steady
trend in increasing the mobility indicators of each
tooth on the upper and lower jaw, although they are
within the normal range. The graphs below show
the dynamics of tooth periotestometry changes on
the example of the right half of the upper and lower
jaw (Fig. 1, 2).
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Fig. 1. Dynamics of changes in the mobility of teeth of the upper jaw
in malocclusion according to the data of periotestometry in CU
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Fig. 2. Dynamics of changes in the mobility of teeth of the lower jaw
in malocclusion according to the data of periotestometry in CU

Analyzing modern scientific literature over the
past 5 years, we found only one reference to the use
of periodontal testing in orthodontic patients [23].
Thus, Kucera et al. 2022 aimed to compare the direct
effect of four commonly used retainers on tooth
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mobility after orthodontic treatment and in com-
parison with a control group — individuals with a
physiological bite. According to the results of the
study tooth mobility after orthodontic treatment was
significantly increased. While canines remained
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within normal range of tooth mobility, indicators for
incisors increased on average to the first degree of
tooth mobility. After attachment of the retainer in all
four groups, mobility of teeth was reduced to indicators
which were not significantly different form normal
physiological ones found in the control group (p>0.05).

We were interested in the indicators of the control
group, whose average age was 25 years, interquartile
range (IQR) 24-29 years. According to the authors,
the periotest index for maxillary canine was -1.4 on
average with an IQR from -0.8 to -2.5 CU, which is
by 4.36 CU lower than the values of our studies con-
ducted in 2023; for lateral incisors — 2.7 with (3.9-
1.7), which is also less by 4.09 CU; for central inci-
sors — 4.8 (6.3-3.5), lower by 3.08 CU.

On the lower jaw for the canine, the periotest
indicator was on average -1.3 (-0.5 to -2.1), which is
2.33 CU lower than the indicators of group 4; for lateral
incisors —2.9 (3.9-1.8), also lower by 2.6 CU; for central
incisors — 4.0 (6.2-2.9), which is also less by 4.58 CU.

Such a comparison also indirectly indicates the
impact of external factors on human health, such as
stress during martial law.

Therefore, the obtained data are important for the
objective assessment of the degree of tooth mobility
and the deterioration of supporting functions of the
periodontium in patients with malocclusion. This
makes it possible to correct orthodontic treatment
even before it begins, during hardware intervention
and after its completion, as well as during the
transition to the retention period.

CONCLUSIONS

1. Periotestometry is an objective method of asses-
sing the condition of periodontal supporting tissues,

which can be used for diagnosis before the beginning,
during orthodontic treatment and in the retention period.

2. Over the past 15 years, a steady trend of
increase in the mobility of all teeth on both jaws
has been established.

3. The largest changes in indicators were found
in the dynamics of the fifteen-year follow-up from
2008 to 2023 between individuals with an ortho-
gnathic bite of the control group and patients of the
4th group with malocclusion. On the upper jaw for
frontal and lateral incisors, the difference in indi-
cators between groups 1 and 4 in the upward direc-
tion was up to 5.8 times more than in the control
group (p<0.001), on the lower jaw the biggest
difference was found between premolars — up to
6.4 times (p<0.001).

4. Such changes may be related to the social and
psycho-emotional stress that a person constantly
experiences in the conditions of martial law.
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