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Summary

Extraction of impacted and dystopic third molars is a rather traumatic manipulation accompanied by a large bone defect and wound
infection. Therefore, it is advisable to perform hermectomy, which has a number of advantages over typical and atypical methods of
tooth extraction. An important stage of any surgical intervention is the postoperative period, which is characterized by a certain duration
and the presence of complications, which is due, among other things, to the regenerative potential of tissues, especially epithelial tissues.

Aim of the study is to evaluate the condition of the gingival epithelium in the area of third molars in children who have to
have these teeth extracted for orthodontic reasons, taking into account the stage of tooth formation, i.e. its root.

Material and Methods. Third molar extraction for orthodontic indications was performed in 95 children aged 11 to 18 years.
Clinical and radiologic examinations were performed in three groups: Group I (n=30) — children aged 11-13 years; Group II
(n=35) — children aged 13-16 years, and Group III (n=30) — children aged 16-18 years. During surgery, gingival tissue was taken

from the adjacent areas for examination. The material was fixed, dehydrated, and paraffin-embedded for histologic processing.
Immunohistochemical techniques were performed according to the manufacturer s protocols. Specifically, immunohistochemical
detection of Ki-67 antigen was performed with primary antibodies against it. Digital copies of the images were analyzed using
the specialized computer program ImageJ v1.52 (freeware, USA). The obtained digital data were statistically processed.

The digital data obtained were statistically processed. A preliminary test for normality of the distribution was carried out
using the Shapiro-Wilks method. According to this criterion, the hypothesis of normality of the distribution was not rejected
for all the statistical samples studied (at the significance level of p=0.05), so we used mainly parametric methods of statistical
analysis: calculation of the arithmetic mean and its error, unpaired two-sided Student s t-test. However, because the statistical
samples were small, the non-parametric Mann-Whitney test was used in addition to the Student s t-test.

The study was conducted as part of the complex research work of the Department of Pediatric Dentistry of the Bukovinian State
Medical University on the topic «Development of methods of prevention and treatment of the main dental diseases in children, taking into
account the risk factors of their developmenty (state registration number: 0121U110122). The conducted research complied with bioethical
norms, as stated in the conclusions of the Bioethics Commission of the Bukovinian State Medical University (Ne 1 dated 17.09.2020).

Conclusions. Thus, the histological and immunohistochemical study of the gingiva in the area of the third molar allows us
to conclude that during the formation of the root of this tooth, a number of changes occur in the epithelial cover of the gingiva,
namely: an increase in the number of epithelial layers with a decrease in their proliferative activity. The obtained data indicate
a decrease in the regenerative potential of the multilayered squamous epithelium with increasing age of the child and the degree

of third molar formation, which is reflected in the clinical picture of the course of surgical intervention.
Key words: Children; Tooth Extraction Surgery; Third Molars: Gingival Epithelium.

Introduction

Third molar retention and dystopia occurs in 35-50 %
of the population and is one of the prerequisites for
the development of a number of orthodontic problems.
Extraction of these teeth has a preventive effect on the
development of dentoalveolar anomalies and deformities
and is a prerequisite for the stability of orthodontic
treatment [1, 2]. However, the extraction of retained and
dystopic third molars is a rather traumatic manipulation
associated with a large bone defect and wound infection
[3-6]. Therefore, according to many scientists [7-8], it is
advisable to perform a hermectomy, which has a number
of advantages over typical and atypical methods of tooth
extraction. In addition, the third molar follicular tissue
removed during surgery is a valuable source of stem
tissue, which is currently widely used in experimental and
practical medicine [9-20].

An important phase of any surgical procedure is the
post-operative period, which is characterized by a certain
duration and the presence of complications, due in part to the
regenerative potential of tissues, especially epithelial tissues.

Aim of the study is to evaluate the state of gingival
epithelial coverage in the area of third molars in children who

have had these teeth extracted for orthodontic reasons, taking
into account the stage of tooth formation, namely the root.

Material and Methods

Third molar extraction for orthodontic indications
was performed in 95 children aged 11 to 18 years. The
clinical examination of the children was carried out using
conventional methods. Radiographic assessment of the
condition of the third molar ridges was performed according
to the Demirjian method [21], which is currently widely used
internationally [22, 23]. Clinically and radiographically,
three observation groups were identified: I (n=30)—children
aged 11-13 years whose third molar was at the stage of
weakly mineralized rudiment (Demirjian stage D); 11
(n=35) —children aged 13-16 years whose third molar was
at the stage of mineralized rudiment and the initial stages of
root formation (Demirjian stages E and F) and III (n=30) —
children aged 16-18 years whose third molar was at the final
stages of root formation (Demirjian stages G and H).

During surgery, gingival tissue was taken from adjacent
areas for examination. The material was fixed in neutral
pH buffered 10 % formalin solution for 20-22 hours.
After fixation, the gingiva was dehydrated in an isopropyl
alcohol system and embedded in paraffin at 560C for
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further histological processing. Standard serial histological
sections of 5 um thickness were prepared using a rotary
microtome. After deparaffinization, haematoxylin and eosin
staining was performed on histological sections [24], and
immunohistochemical techniques were performed on other
serial sections according to the manufacturer’s protocols. In
particular, immunohistochemical detection of Ki-67 antigen
was performed using primary antibodies against this antigen.
Visualization of the primary antibodies was performed using
a polymeric imaging system with diaminobenzidine dye,
which gives a brown color to the sites of the studied antigens.
Digital copies of the image were analyzed using a specialized
computer program Imagel v1.52 (freeware, USA) [25].
The digital data obtained were statistically processed.
A preliminary test for normality of the distribution was
carried out using the Shapiro-Wilks method. According to
this criterion, the hypothesis of normality of the distribution
was not rejected for all the statistical samples studied
(at the significance level of p=0.05), so we used mainly
parametric methods of statistical analysis: calculation

of the arithmetic mean and its error, unpaired two-sided
Student’s t-test. However, because the statistical samples
were small, the non-parametric Mann-Whitney test was
used in addition to the Student’s t-test [26].

The study was conducted as part of the complex
research work of the Department of Pediatric Dentistry
of the Bukovinian State Medical University on the topic
«Development of methods of prevention and treatment of
the main dental diseases in children, taking into account
the risk factors of their development» (state registration
number: 0121U110122). The conducted research complied
with bioethical norms, as stated in the conclusions of the
Bioethics Commission of the Bukovinian State Medical
University (Ne 1 dated 17.09.2020).

Results and discussion

The table shows the digital data of the thickness of
the squamous epithelium and the proliferative activity of
the gingival epithelium, especially the basal layer of the
epithelial surface, according to the age of the patients.

Table

Characteristics of the gingival epithelium in the area of the third molars at different stages of root formation

Observation Groups Group | Group Il Group lll
The stage of embryo formation according to Demirjian D E F G H
Gingival epithelial thickness (um) 102+2,6 | 128+2,7 | 159+3,8 | 201+4,0 | 289+4,3
P.erc.entagt? of K|-67 positive cells in the basal layer of the 52400 | 4407 3340,6 27106 190 4
gingival epithelium (%)

In general, it should be noted that the thickness of the
epithelial layer varied considerably from patient to patient,
but the table shows the averages obtained from several
dozen measurements in each histological section, which
reflect the average trends well.

The table clearly shows that the thickness of the
epithelium in the stages of root formation gradually
increases from stage D to stage H. At the same time, it
should be noted that the thickness of the gingival epithelial
layer in children of group I is on average lower (p<0.05
according to both the non-parametric Mann-Whitney test
and the parametric Student’s t-test) than in children of
group II and III, and in children of group II it is lower
than in children of group III (p<0. 05 according to both
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the non-parametric Mann-Whitney test and the parametric
Student’s t-test) than in children of groups II and III, and
in children of group II it is lower than in children of group
IIT (p<0.05 according to the above-mentioned criteria for
statistical evaluation of differences in mean trends).

When analyzing the digital data in the table, it was clear
that the data on the proliferative activity of the epithelium
(based on immunohistochemical examination of the Ki-67
antigen in cell nuclei) were opposite to the data on the
thickness of the epithelium. In particular, the proliferative
activity of the epithelium, which was observed only in
the basal layer, decreased with increasing stage of tooth
formation. This is illustrated in Figures 1-5. It was highest
in children in group I and lowest in group III.

Fig. 1. Gingival epithelium of a 12-year-old patient at the stage of root formation «D». Ki-67-positive
epithelial cell nuclei are brown. Inmunohistochemical technique using primary antibodies against
Ki-67, polymer detection system and diaminobenzidine visualization with nuclei stained with
haematoxylin. Optical magnification 200x (approx. 20x, Ob.10x)
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Fig. 2. Gingival epithelium of a 13-year-old patient at the stage of root formation «E». Ki-67-positive
epithelial cell nuclei are brown. Inmunohistochemical technique using primary antibodies against
Ki-67, polymer detection system and diaminobenzidine visualization with nuclei stained with
haematoxylin. Optical magnification 200x (approx. 20x, Ob.10x)
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Fig. 3. Gingival epithelium of a 15-year-old patient at the stage of root formation «F». Ki-67-positive
epithelial cell nuclei are brown. Immunohistochemical technique using primary antibodies against
Ki-67, polymer detection system and diaminobenzidine visualization with nuclei stained with
haematoxylin. Optical magnification 200x (approx. 20x, Ob.10x)

Fig. 4. Gingival epithelium of a 16-year-old patient at the stage of root formation «G». Ki-67-positive
epithelial cell nuclei are brown. Inmunohistochemical technique using primary antibodies against
Ki-67, polymer detection system and diaminobenzidine visualization with nuclei stained with
haematoxylin. Optical magnification 200x (approx. 20x, Ob.10x)
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Conclusions. Thus, the histological and immunohis-
tochemical study of the gum in the area of the third molar
allows us to conclude that during the formation of the root
of this tooth, a number of changes occur in the epithelial
cover of the gum, namely: an increase in the number of
epithelial layers against the background of a decrease in
their proliferative activity. The established data indicate
a decrease in the regenerative potential of the squamous
epithelium with increasing age of the child and the degree

\
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Fig. 5. Gingival epithelium of an 18-year-old patient at the stage of root formation «H». Ki-67-positive
epithelial cell nuclei are brown. Inmunohistochemical technique using primary antibodies against
Ki-67, polymer detection system and diaminobenzidine visualization with nuclei stained with
hematoxylin. Optical magnification 200X (approx. 20X, Ob.10X)

of formation of the third molar, which is reflected in the
clinic.

Prospects for further research. To study the
connective tissue structures underlying the squamous epi-
thelium, including multipotent mesenchymal cells.
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XAPAKTEPAUCTHUKA ENITEJIIO AICEH YV IITEN Y JIJISTHII TPETIX MOJISIPIB
HA PI3BHUX ETAITAX ®OPMYBAHHS KOPEHS 3YBA

T. 1. Mypuniox

BykoBuHchkuii fep:kaBHuii Meauunuii yniBepcurer MO3 Ykpainun
(M. YepHiBui, Ykpaina)

Pesrome.

ExcTpaxiisi peTHHOBaHUX Ta JMCTOMOBAHUX TPETiX MOJSPIB € JOCTAaTHBO TPABMATUYHOIO MAHIMYIALIEIO, KA CYIIPOBOIKYETHCS
BEJIMKHUM J1e(DEeKTOM KiCTKOBOI TKAHUHHM Ta iH(QIKyBaHHIM paHH. TOMY JOLIIBHAM € IPOBEACHHS repMEKTOMII, Ika Ma€ HU3KY IepeBar
repes] THIIOBUM 1 aTHIIOBUMHI METOIAMH BUIAJICHHS 3y0iB. BaskmuBiM eTanom Oy/1b-sIKOTO ONepaTHBHOTO BTPYYaHHS € MicIsIonepariiHui
Tepiof], KOTPUH XapaKTepU3YEThCS IEBHOIO TPUBAJICTIO TA HASBHICTIO YCKIIAIHEHb, IO CEpeJl IHIIOr0 00YMOBIICHO PEreHepaTOPHUM
MOTEHIIIAJIOM TKaHWH, HacaMIepe] eiTeTiaabHIX.

MeTta 10C/iIKeHHS — OIIIHUTH CTaH eMiTeTaJbHOTO MOKPHUBY SCEH Y AUISHII TPETIX MOJISPIB y HiTeH, M0 NOTpeOyIoTh oneparii
BHAJICHHS IMX 3y0iB 32 OPTOAOHTHYHUMHU MTOKA3aHHIMH, 3 YpaxyBaHHAM cTafii opMyBaHH: 3y0a, a caMme HOro KOpeHs..

Marepiasu Ta metoau. [IpoBeneHo oneparito BUaaIeHHS TPETiX MOIAPIB 32 OPTONOHTHYHUMH MTOKa3aHHAME 95 miTaMm y Bimi Bifg 11
10 18 pokiB. KitiHiKO-peHTTeHOIOTIYHO BUAITICHO TpH TpynH crioctepeskeHHs: | (n=30)— mitu Bikom 11-13 poxkis; Il (n=35)— niTn Bikom
13-16 pokis, Ta Il (n=30) — mgitu Bikom 16-18 pokis. [1ix yac onepaTuBHOTO BTpy4YaHHs Bi1OyBaBCs 3a0ip sICEH 3 MPUIENINX TUISTHOK JUIs
JOoCTiKeHHS. Martepian (ikcyBaiu, 3HEBOAHIOBANH, NapadiHi3yBasi [T OJAIBIIO] FiCTOIOTIYHOT 00pOOKH. 3acTOCOBYBAIN IMyHO-
ricTOXiMiYHI METOTMKH Y BiZTIOBIJHOCTI O MPOTOKOJIB, HAJAHUX BUPOOHUKOM. 30KpeMa, Oyi10 IPOBEITH IMyHOTICTOXIMIYHE BU3HAUCHHS
anTureHiB Ki-67 3 mepBUHHUMH aHTHTLIaMH IPOTH HBOrO. L{n(poBi xomii 300paskeHHs aHAJi3yBaJIM 32 JOTIOMOTOIO CIeliaTi30BaHol
KoM 'toTepHOi nporpamu Imagel v1.52 (freeware, CILIA). Otpumani nu¢poBi 1aHi 00poOIeH] CTaTUCTUYHO.

Otpumani nndposi gaHi 00poOIeH] CTaTHCTHYHO. 3aCTOCOBYBAJIHN MOTIEPEAHIO MIEPEBIPKY HAa HOPMAJIBHICTH PO3IMOALTY 38 METOAOM
Shapiro-Wilks. J{nst Bcix BUBYEHUX CTATUCTUYHUX BHOIPOK 3TiTHO 3 UM KPHUTEPIEM TiNOTE3a MPO HOPMAIBHICTh PO3MOALTY He Oyia
BigxuieHa (Ha piBHI 3Hauymocti p=0,05), ToMy BUKOPHCTOBYBAJIM IIEPEBAKHO IMapaMeTPHUUHI METOAN CTaTHCTHYHOTO aHamli3y: oopa-
XyBaHHS cepeHboi apupmMeTndHoi Ta i moxuOku, HemapHui 1BoOIUHMHA KpuTepit CthioneHTa. OnHaK, 3 NPUYMUHH, OI0 CTATUCTHYHI
BHOiIpKU OyJM HEBETMKHMU, TO Pa3oM 3 KputepieM CThIOEHTa 3aCTOCOBYBANIN i HeTlapaMeTpruuHuid Kputepiii Mann-Whitney.

JlocnimkeHHS TPOBOAMIOCH SIK (PparMeHT KOMITIEKCHOT HayKOBO-AOCITHOT poOOTH Kadeapu CTOMATONOTI T AUTAYOTO BiKy ByKkoBHH-
CHKOTO JIep>)KaBHOTO MEAWYHOTO YHIBEPCUTETY Ha TeMy «Po3poOka MeToziB MpodilakTHKK Ta JiKyBaHHS OCHOBHHUX CTOMATOJIOTTYHUX
3aXBOPIOBaHb y AiTeH 3 ypaxyBaHHAM (DaKTOPiB PU3UKY IX PO3BUTKY» (AepskaBHHH peecTparniinuii Homep: 0121U110122). [TpoBeneHi
JOCTIKEHHS BIAMOBi1any 010€THIHUM HOpPMaM, IIO 3a3HaUY€HO Y BUCHOBKAX KOMicii 3 610€THKN ByKOBHHCBKOTO JepKaBHOTO MEANY-
Horo yHiBepcutety Ne 1 Big 17.09.2020 p.

Pesynbraru Ta ix o0rosopeHHs. Pe3ynasrati qocikeHb MOKa3aid, 0 TOBIIMHA eMITEIIIO0 sICeH B JITeH y IUISHIN TPETiX MOJSAPIB
mocTynoBo 3poctae Bif (102+2,6) Mxm Ha ctanii popmyBaHHs kKopeHs «Dy» mo (289+4,3) mxm Ha ctanii «H». BonHouac, BapTo 3a3Ha-
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YHTH, 0 y AiTe# BikoM 11-13 pokiB TOBIIMHA emiTeNiaIbHOTO IIOKPHBY SICEH Ha eTarax (GOpMyBaHHS KOpEHs 3y0a € y cepelHbOMy €
MEHIIIOI0, aHDK y JiTeil BikoM 13-16 Ta 16-18 pokis (p<0,05), a B giteit 13-16 pokis MeHIIa, HiXx y giteit 16-18 pokis (p<0,05).

Bcranosneno, mo nportidepaTiBHa aKTHBHOCTD €IITEIIIO0 32 JAaHUMH IMyHOTICTOXIMIYHOTO HocCiikeHHs anTureHy Ki-67 B kii-
THHHEX SApax Ma€ MPOTWISKHY 3aJI€XKHICTh BiJ] TOBIIMHM EIITENiaIbHOTO mapy. 30KkpeMa, HallBUIIOI0 BOHA € Ha CTa/il (hOpMyBaHHS
«D» —(5240,9) %, a naitamx4oro — (19+0,4) %, —Ha craxii «H».

BucnoBku. OTxe, IpoBeIeHE TiCTOIOTIYHE Ta IMyHOTICTOXIMIYHE JOCIIPKEHHS ICeH B ULTHII TPETHOTO MOJISIPA JJO3BOJISIE IPUHTH
JI0 BUCHOBKY, III0 B X0/ ()OpMyBaHHS KOPEHS IbOTO 3y0a BiIOyBa€THCS HU3KA 3MiH B €MiTENIaIbHOMY ITOKPHBI CEH, a caMe: 3011b-
IIeHHs KUTBKOCTI MIapiB eMmiTeNiio Ha T 3MEHIIeHHs Horo npoid)epaTHBHOI aKTUBHOCTI. BeTanoBeHi JaHi CBiUaTh Mpo 3HMKCHHS
pereHepaTopHOTro NOTEHIIaTy 6araToIIapoBOro INIOCKOTO SIiTENiI0 31 30UIBIICHHSM BiKy JUTHHH Ta CTYIICHS ¢(hOPMOBAHOCTI TPETHOTO
MOJISIpa, 0 3HAXOJHUTh CBOE BiJI0OpaskeHHsI B KIIHIYHIN KapTHHI Nepebiry onepaTiBHOTO BTpYYaHHS.

KurouoBi ci1oBa: situ; onepauis Bujanenns 3y6a, TpeTi MOISAPH, eniTeNiit scen.
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