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MORPHOLOGICAL CHANGES IN PERIODONTAL TISSUE DURING PERIODONTITIS

Kvaratskhelia S., Nemsadze T., Puturidze S., Gogiberidze M., Jorbenadze T.

Ivane Javakhishvili Thilisi State University, Georgia

Periodontitis is a dental polymicrobial, chronic inflammatory
condition, which begins with a simple inflammation of the gums
and characterized by the loss of alveolar bone, supporting struc-
tures of teeth and periodontal complex, forming abnormal peri-
odontal pockets and finally by loss of teeth [5,7,15,16,23,28].

An important factor in the development and progression of
periodontitis is the symbiotic-antagonistic relationship between
oral bacteria and the host [11,28].

The oral bacteria have the ability to retain plaque and create
biofilms on the cervical surfaces of the teeth. The colonization
and continued presence of bacteria in the subgingival area leads
to the progression of the gingivitis, formation of the pocket and
bone loss [19,26].

According to electron microscopic studies, the presence of
fusiform, coccobacilli as well as spirochetes was demonstrated
in the gingival oral epithelium, adjacent connective tissue and
capillaries. The above-mentioned periodontopathic bacteria
have the ability to colonize between gingival and subgingival
tissue and damage the gingival epithelial and blood-dendritic
cells [4,19,23].

As a result of the influence of the microorganisms on the peri-
odontal attachment, the progression of the disease divides into
the following steps: 1) colonization near the gum line, - 2) inte-
gration and survival in the biofilm milieu, - 3) migration below
the gum and, - 4) suppression of the host mucosal defense [10].

There are up to 700 species of microorganisms in the oral cav-
ity, including periodontopathogens [8,13,28], which cause the
development of periodontitis [28]. According to certain authors,
there are bacteria of red complexion that are most associated
with the development of severe periodontitis, namely: Porphy-
romonas gingivalis, Tannerella forsythia, Aggregatibacter acti-
nomycetemcomitans and Treponema denticola [3,11,15,28].

Women and men have an equal periodontal pathogen col-
onization. However, the women have a higher risk of peri-
odontitis onsets and the most prevalent causative agent is
P. Gingivalis, whilst the most prevalent causative agents of
the periodontitis in men are P. Gingivalis, P. Intermedia, T.
Forsythensis and T. Denticola. However, most frequently T.
Forsythensis is observed [28].

Aggressive periodontitis usually affects people under the age
of 30 and is characterized by the rapid development of destruc-
tive changes. The family cases are rare. Morphologically it is
characterized by the plasmacytic inflammatory infiltration, the
domination of neutrophils in the connective tissue and the pres-
ence of the fibrin-coated plaque [28].
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There are many etiological factors causing periodontal dis-
ease, one of which is poor oral hygiene. Poor oral hygiene in-
creases chances of the development of periodontal disease by
two to five times [17].

According to epidemiological studies periodontitis is highly
prevalent globally [25]. The data of studies held at Harvard
School of Dental Medicine show that overall periodontitis prev-
alence is 55.5% (+1.4%), from which 20.7% (+1.2%) is moder-
ate and, 2.8% (£0.5%) is severe [5,14]. Approximately half of
the adult USA population has periodontitis [16].

According to the analysis of the studies conducted by sex, age
and countries from 1990 to 2017, 796 million people had severe
periodontitis on a global scale [12].

Studies show that the prevalence of severe periodontitis varies
throughout the world. The highest prevalence rates were report-
ed in Africa (4.2%, 95% CI 2.0-7.1) and South America (4.0%,
95% CI 0.9-9.1) compared to Europe (0.1%, 95% CI 0.1-0.2).
However, the lowest prevalence was found in Asia (1.2%, 95%
CI 0.5-2.2) and North America (0.8%, 95% CI 0.4-1.4) [5]. In
Georgia unhealthy periodontal tissues were found in 66.9 % of
men and 57.5 % of women [2].

Periodontal pathogens are harmful not only to the oral cavity
but also affect the development of the fetus and our body as a
whole. Thera is also a link between periodontitis and general
somatic diseases (Kvaratskhelia et al., 2020). Laboratory studies
have established the presence of periodontopathogens in saliva,
subgingival plaque and placenta [27].

Based on one of the systematic reviews, there is a connec-
tion between periodontitis and cancer [9]. In particular, patients
diagnosed with periodontitis have a higher risk of developing
mouth cancer, also lungs, and pancreatic cancer [22]. Women
with periodontitis are two to three times more likely to develop
breast cancer [24].

Due to above mentioned, histomorphological examination in
patients with periodontitis is becoming more important, that is
not well introduced in dental practice. The results of such stud-
ies may play an additional role in detecting the precancerous
lesions oral cavity cancer and planning preventive measures for
oral cancers [19].

The aim of our study was a morphological study of periodon-
tal tissues in patients with severe generalized periodontitis in
Georgia in order to detect signs of the possible precancerous
lesions.

Material and methods. 59 patients with the severe periodon-
titis were studied. The patients were selected for the 3069 per-
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sons examinated in the dental clinic in town Senaki during the
prophylactic oral examination in period of February 6 - Decem-
ber 12, 2020.

After having obtained a written consent, patients periodon-
tal status was assessed by oral examination of a clinical trial
method based on the WHO recommendation.

Periodontal status was assessed by the following indicators:
1) Plaque index - the presence of visible plaque on any surface
of the tooth, 2) stone index, 3) the depth of periodontal pockets,
4) tooth mobility.

The presence of plaque and stones on the teeth was assessed
by dental mirror examination; the depth of the periodontal pock-
ets was measured by means of a periodontal probe in the areas
of 16, 21,24,36,41,44 _teeth.

The 59 patients selected for the study had severe generalized
periodontitis, poor oral hygiene, grade III-IV teeth shaking, and
abnormal pockets of 5 mm in depth and above.

After signing the informed concern form all patients under-
went tooth extraction. The procedure was carried out by different
means (Chef, Yang, Parchment, etc.). The extracted teeth along
with the surrounding granulation tissue and the inner substance
taken from the tooth cavity as a result of the curettage process

were placed in 10% formalin For 24 h and decalcified in 10%
nitric acid solution for 24-48 days. The obtained species — were
embedded in paraffin. 4-5 pmm think slices stained with hema-
toxylin and eosin _were studied microscopically (microscope
Leica DM-1000 LED with digital camera Leica MC 170 HD).

Results and discussion. In all cases, the well-defined leuko-
cyte-lymphohistiocytic infiltration and both intra (Fig. 1a) and
subepithelial (Fig. 1b) edema were revealed. In particular, cell
enlargement, filling of the cytoplasm with clear fluid, and nuclei
movement toward the periphery were observed. In some cases,
the above-mentioned changes were accompanied by the forma-
tion of micro-abscesses. Hyperplasia of the multilayered squa-
mous epithelium with an increase in the number and the size of
cells was observed in the majority of cases (Fig. 1c). In some of
these cases, the foci of necrosis with the complete disintegration
of cell components, disruption of the cytoplasmic membranes,
cariolysis and eosinophilia, have been revealed (Fig. 1d).

Fibroblast and connective tissue proliferation was detected in
predominantly young patients (Fig. le). Vascular sclerosis with
endothelial cell proliferation has also been reported (Fig. 1f). It
should also be emphasized that mild (Fig. 1j) and moderate (Fig.
1h) dysplasia of the epithelium occurred in 30% of cases.

Fig. la - 2 teeth with an adjacent granulation tissue. 47 years-old woman; oedema; red arrows - the centre of leukocyte-histiocytic
infiltration; b - 13 teeth with and adjacent granulation tissue. 49 year-old man; oedema; black arrows - the centre
of leukocyte-lymphohistiocytic infiltration;
¢ - 14 teeth with an adjacent granulation tissue. 50 years-old man; yellow arrowhead - area of multi-layered flat epithelium hyperplasia;
d - 13 teeth with an adjacent granulation tissue. 66 years -old man, stars - foci of necrosis;
e - 35 teeth with an adjacent granulation tissue. 26 years-old woman; black arrowhead - the centre of reproduction of a connective tissue;
f- 21 teeth with surrounding granulation tissue. 48 years-old man, green arrow - the foci of vascular sclerosis
with proliferation of endothelial cells;
J - 11 teeth with surrounding granulation tissue. 57 years-old man; white arrows — an area of light dysplasia of the epithelium;
h - 22 teeth with adjacent granulation tissue. 35 years-old man; blue arrowhead - the epithelium of moderate epithelial dysplasia

© GMN
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Conclusion. This study shows that severe generalized peri-
odontitis is characterized by various morphological changes.
Purulent-destructive inflammation should be considered as a
morphological manifestation of aggressive periodontitis. In se-
vere cases, foci of necrosis may also develop. Mild to moder-
ate epithelial dysplasia, found in one third of all cases, may be
considered an optional precancerous condition and should be
considered when choosing a treatment.
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SUMMARY

MORPHOLOGICAL CHANGES IN PERIODONTAL TISSUE DURING PERIODONTITIS

Kvaratskhelia S., Nemsadze T., Puturidze S., Gogiberidze M., Jorbenadze T.

Ivane Javakhishvili Thilisi State University, Georgia

Periodontitis is the most common oral disease worldwide and
is the leading cause of tooth loss. It is considered to be a major
burden in terms of costs of treatment and preventive measures.

According to the systematic reviews, there is a link between
periodontitis and cancer. In particular, patients diagnosed with
periodontitis have a higher risk of developing oral cancer. In
this regard, the histomorphological examination of patients with
periodontitis, which has not yet been sufficiently introduced in
dental practice, is acquiring more and more importance.

The aim of the work is a morphological study of periodontal

tissues in patients with severe generalized periodontitis in Geor-
gia - to identify signs of possible precancerous lesions.

The data obtained show that the morphological characteristic
of severe periodontitis is purulent destructive inflammation. In
addition, a third of severe periodontitis is accompanied by mild
to moderate epithelial dysplasia, which should be taken into ac-
count when choosing a treatment method in terms of oncological
alertness.

Keywords: Periodontitis, causative bacteria of periodontitis,
periodontopathic bacteria, micromorphology.

PE3IOME

MOP®OJOI'NMYECKHUE UBMEHEHUSA B TKAHU TAPOJOHTA ITPU TIAPOJOHTUTE

Kgapanxesns C.A., Hemcanze T.J0., lIyrypuaze C./., Foru6epunze M.A., l:xopoenanze T.A.

Tounucckuii eocyoapcmeennswitl ynugepcumem um. U. [orcasuxuweunu, I pysus

[MapononTuT - Hamboiee pacmpocTpaHEHHOE 3aboJeBaHUE
MOJIOCTU pTa BO BCEM MMpE, SIBISETCS OCHOBHOW NPUYMHON
notepu 3yboB. OH cyuTaercs OOJBLINM OpEeMEHEeM C TOUYKH
3pEHHMS 3aTpar Ha JICYCHHUE U MPOPHUIAKTHYECKUE MEPbI.

ConracHo pe3yJbTaTaM OHOTO U3 CHCTEMATHUECKUX 0030pOB,
CYIIECTBYET CBSI3b MEXK/Y MapOJOHTUTOM U Pa3BUTHEM pPaka, B
YAaCTHOCTH MAaLUEHTHI C AUArHO30M MApOJOHTUTA UMEIOT Ooliee
BBICOKMI PUCK pa3BUTHUS paKka POTOBOM ITOJIOCTHU. B CBs13U ¢ aTUM,
Bce Ooubliiee 3HA4YEHHE NMPUOOpETaeT TUCTOMOP(HOIOTHYECKOe
o0creioBanie OOJIBHBIX MAPOAOHTHTOM, KOTOPOE IO Ceil JeHb
HE BHEJIPEHO B CTOMATOJNIOTHYECKYIO IPAKTHKY.

Ilenbto  wuccnenoBaHus — SABAACTCS  MOP(OJIOTHYECKOE
UCCIIEIOBAaHNE TKaHEH MapoJOHTa Y TAIMEHTOB C TSDKETbIM
reHepaIn30BaHHBIM APOJOHTUTOM - ISl BBISIBICHUS IPU3HAKOB
BO3MOKHBIX MPEAPAKOBBIX TTOPAKEHHHA.

[Mony4yeHHble JaHHBIC MMOKA3bIBAIOT, YTO MOPQOIOrHIECKOi
XApaKTEPUCTUKON MNapoJOHTUTA TSKEJION CTENEeHU SBISETCA
THOWHOE JeCTPyKTHBHOE BocmaneHue. Kpome Toro, Tpersb
TSDKEJIBIX ~ TIEPUOJIOHTUTOB  CONPOBOXKIAIOTCS  JHCIUIa3Hei
SIUTENNS JIETKOM M CPEIHEN CTENEHU TKECTH, YTO CIEAYeT
YUMTBIBaTh IPU BBIOOpE METO/A JICYEHUS C TOYKH 3PCHUS
OHKOJIOTHYECKOH HaCTOPOXKEHHOCTH.
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ASSESSMENT OF LASER AND ANTIOXIDANT THERAPY EFFICACY
IN TREATMENT OF CHRONIC GENERALIZED PERIODONTITIS

'Akimov V.V., 'Kuzmina D., *Fedoskina A., *Vlasova T., 3Dvaladze L., ‘Ryzhkov V.,*Akimov V.P.

ISaint Petersburg State University, Department of Clinical Dentistry SPbU;

’GOU VPO—«N. P. Ogarev Mordovia State University», Saransk; SESBI «North-West Regional Scientific
and Clinical Center Named After L.G. Sokolovy» of FMBA Saint-Petersburg;
‘North-Western State Medical University Named After I.I. Mechnikov,

Under the Ministry of Public Health, Saint-Petersbur, Russian Federation

An apparent tendency in continuous and steady rise in the
incidence of pathological changes in periodontal tissue has
been noted in the past few decades, reaching the prevalence
of up to 95-100% among the population of Russian Federation
[4,7,9]. This trend of growing prevalence of chronic general-
ized parodontitis as the most severe disorder among diseases of
oral cavity and the complexity of its treatment present press-
ing challenges for all involved professionals [1,2,5,10,11].

Many different treatment modalities and practical recom-
mendations have been developed to help the patients and to re-
duce the incidence [3,6,8,10], nevertheless this problem still
remains not unresolved.

The purpose of this study was to assess the outcomes of con-
ventional treatment and secondary prevention of chronic gener-
alized parodontitis when combined with laser therapy and anti-
oxidative treatment.

Material and methods. The prospective cohort study in-
cluded 98 patients aged 30-50 years (31 male, 67 female) with
history of 3 to 10 years duration of moderate chronic general-
ized parodontitis disease. All patients were divided into ap-
proximately equal three groups in accordance to the age, stage
of disease and gender. The data collection has been performed
at the time of admission, on the 6" day after the start of treat-
ment, and on the 12" day and 6 months after completion of the
course of treatment.

There has been no other disorder treated or a medication ad-
ministered for treatment of any other disorder during the obser-
vation period. Conventional dental and oral cavity hygiene prac-
tices were observed.

The 1 Group (Control Group) consisting of 33 patients re-
ceived the standard anti-inflammatory course of treatment: pro-
fessional hygiene procedures with subsequent administration
of Chlorhexidine and Metrogyl into gingival sulcus, irrigation
with Dioxidine or Dimexidum, ointment dressing with Lin-
gezin, Metrogyl Denta, Butadionum, Cholosal; Antimicrobial
agents Flagyl, Kliostom, Metrogyl were combined with anti-
allergic drugs (Diazolin) and vitamins (A,C,P). Non-steroidal
anti-inflammatory drugs (NSAID) also were routinely used, and
Indomethacin was a drug of choice in majority of cases.
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The 2™ Group consisted of 32 individuals who underwent laser
treatment using device “Matrix” with wave length 635 nm and en-
ergy level 10 mW. The irradiation of alveolar process started with 2
minutes duration for the first treatment session with daily incre-
ments of 30 seconds until reached the maximum duration of expo-
sure up to 5 min. The full treatment course duration was 12 days.

Treatment in the 3" Group (33 patients) was similar to that
of the 2" Group with addition of antioxidant drug Mexicor dur-
ing the same course of 12 days conventional therapy and laser
application.

Several clinical indices were utilized for assessment of par-
odontal tissue: PMA (Papillary Marginal Attachment), SBI (Sul-
cus Bleeding Index), API (Approximal Plaque Index). The re-
sistance of gingival capillaries was measured by scaled vacuum
application (V. Kulazhenko). The degree of osteal resorption
was determined by assessment of intra alveolar septae of maxil-
lary bones on X-ray.

The lipid peroxide oxidation was determined by levels of sec-
ondary products (malonic dialdehyde Fe2+ MDA) in pa-
tients’ blood serum. Phospholipase A2 catalytic activity was
determined based on the amount of free fatty acids by potential
measurement in the following solution: 10 mmol tris-HCI-buf-
fer (ph 8,0), 150 mmol Triton X-100, 10 mmol CaCI2 and sub-
stratum (1,2 mmol phosphatidylcholyne of egg yolk. Spectro-
photometry was implemented to determine catalase activity.

The collected data were analyzed by use of basic scientific
statistics and Student’s t-test.

Results and discussion. In accordance with the API index the
hygienic condition of oral cavity in patients with chronic general-
ized parodontitis has been found as non-satisfactory. The dynamics
of PMA index have shown inflammatory changes in oral mucosa.

After completion of the course of treatment the values of
PMA were reduced by 22,7-45,0% (p<0,05). The hygiene in-
dex (API) by the completion of therapy was reduced by 33,7%
(p<0,05). The traditional treatment was also effective in de-
creasing gingival bleeding, according to the SBI index of 57,1%
(p<0,05). The improvement functional condition of parodon-
tal vessels was reflected by an increase in time for develop-
ment of gingival haematoma by 55,8-107,7% (p<0,05).



