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Abstract. The problem of long-term consequences of fetal macrosomia (birth
weight greater than or equal to 4 kg), among which there are dental disorders,
Is urgent.

Objective. To identify the features of the periodontal state of individuals in the
City of Kharkiv and adjascent area (Ukraine) population, born with macrosomia
according to their weight-height index at birth. The identification takes into
account intrauterine obesity, or intrauterine well-balanced development, or
pre-natally formed relative body weight insufficiency.

A separate objective of this study is to determine qualitative and radio-morpho-
metric indices as markers of the bone mineral density of the jaws in the individ-
uals in the City of Kharkiv and adjascent area population, born macrosomic.
Material and methods. During 2014-2019, two hundred and nineteen persons
with different dental health conditions have been examined using clinical and
radiological methods. One hundred and forty individuals between the ages of
11 and 55, who were born with macrosomia, constituted the Main Group, and
seventy nine individuals of the same age, whose birth-weight parameters were
normal (fetal normosomia), were assigned to the Comparison Group.
Considering the weight-height parameters at birth, the participants included into
the study were divided into subgroups. Considering the age of the participants in-
cluded into the study, they were also divided into Age Periods.

To indirectly determine the optical density of bone tissue the following two X-ray
morphometric indices have been used: the mental index (MI) (A. Taguchi, 1995)
and the Panoramic Mandibular Index (PMI) (B. W. Benson, 1991).

In a straightforward manner, the density of the cortical and trabecular jawbone
tissue was measured using an Easy Dent 3D Viewer CT scanner. The tomographic
studies have been conducted with the cone-beam computer tomographs.
Results. In macrosomic-at-birth persons with prenatal obesity, in the oral
cavity in ontogeny, dystrophic-inflamatory changes arise, with prevalence of a
dystrophic component, which are accompanied by destruction of periodontal
tissue of different degree of severity, which is manifested by the atrophy of the
alveolar processes and the recession of the gums, and which is accompanied
by the appearance of wedge-shaped defects. The results of direct and indirect
calculations of the optical density of the bone tissue in such persons indicate a
significantly reduced density of the cortical layer of the bone tissue of the jaws,
as compared to normosomic at birth persons.

In macrosomic-at-birth persons with a well-balanced intrauterine development,
as well as with a relative intrauterine insufficiency of body weight, in the later
life, dystrophic-inflammatory changes arise in periodontal tissues with prev-
alence of an inflammatory component of different degree of severity. In such
persons, a significantly reduced density of the trabecular tissue of the jaws has
been revealed, as compared to the other participants in the study, in both the
Main and Comparison Groups.

Conclusions. In the course of the intrauterine period, a specific type of metab-
olism forms, which has a decisive influence on the formation of dental disor-
ders in individuals born with macrosomia.
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Knrwouosi cnosa:
MAKpocomis niood,
NOPOJ’CHUHA oM,
namono2isn MmKAHUH
napooorma, MiHepaibHa
WINbHICMb KICOK.

bykosuncokuii meouuHuil
sicnux. 7.24, Ne 1 (93).
C. 54-66.

Pezrome. Ilpobnema iooanenux HacioKie Makpocomii niooa (maca mina npu
HapoOoxcenHi binbuia abo 0opisHioe 4 ke), ceped AKUX € CIMOMAMON02IUHI NO-
PYWeHHs, — aKmyanbHa.

Mema pobomu. Bussnenns ocobrusocmetl cmany mrKanut npoOOHmMA 6 0cio
nonynayii m.Xaprosa ma npunezaux oonacmei (Yepaina), napooocenux iz
MakKpocomiero, 8paxo8yrouu ix iH0ekc mMacu miia npu HApoOIICeHH I, a came.
BHYMPIUHbOYMPOOHY HAOIUWKOBY MACY Mild A0 HYMPIWHbOYMPOOHULL 30a-
JAHCOBAHULL PO3BUMOK, AO0 6HYMPIUHbOYMPOOH)Y IOHOCH)Y HEOOCMAMHICb
macu miaa.

Oxkpemoro 3a0auero yb02o 00CHIONCEeHHs € BUSHAYEHHS AKICHUX Ma padiomop-
omempuyHUX NOKAZHUKIG, K MAPKepie MIHEepAIbHOL WiNbHOCMI KICMOK ujeien,
8 YUACHUKIB OOCIOHNCEHHS.

Mamepian i memoou. [Ipomsazom 2014-2019 pokie 3a 0onomocor KiiHiy-
HUX Ma peHmMeeHON02TUHUX Memodie oocmediceno 219 ocib i3 pisnum cmanom
cmomamonoziunozo 300pos’s. Cmo copok ocib gikom 6i0 11 0o 55 pokis, aki
HAPOOUNUCS 3 MAKPOCOMIEIO, CMAHOBULU OCHOBHY 2pYNY, a 79 0cib mo2o i GiKy
3 HOPMOCOMIEIO NPU HAPOOICEHHT CKIANU SPYNY NOPIGHAHMUSL.

Bpaxoeyiouu maco-pocmogi napamempu npu HapoOICeHHi, Y4aCHUKY, ujo 6yau
8KIIOUEHT 00 00CHIONHCEHHS, PO3NOOIIeH] Ha nidepynu. 3 02150y Ha 8iK YHACHUKIS,
BOHU MAKO4C OYU PO3NOOINEHI Ha BIKOBI Nepioou.

s onocepedxosanozo usnauents ONMUYHOI WinbHOCMI KiCIKO80I MKAHUHU
BUKOPUCTOBYBANUCH 08A PEHM2EHON02IUHT MOPHOMEMPUUH] NOKASHUKU: MEH-
manvrutl inoexc (MI) (A. Tazyui, 1995) ma l[lanopammuuil HUMNCHbOW eleNnHULL
inoexc (IIHLLI) (B. W. Benson, 1991). be3nocepedubo 8umiprogaiu wiibHicCmo
KOPpMUKAIbHOI ma mpabexyiapHoi mKaHUHU ueienHol KicmKu 3a 00nomMo2or
KT cxanepa Easy Dent 3D Viewer. Tomoepaghiuni 0ociosxcents npoeoouucs
3a O0NOMO20I0 KOHYCHO-NPOMEHEBUX KOMN TOMEPHUX MomMozpagie.
Pezynomamu. B oci6, wjo HapoOunucs iz MaKxpoCcomiero 3 3 HAOMIPHOIO MACOI0
mina, y NOPONCHUHI POMA, 8 OHMO2EHE3] BUHUKAIOMb OUCPODIUHO-3aNANbHI
NOpYUileHHsl, 3 NPEBANIOBAHHAM OUCMPODIUHO20 KOMNOHEHMA (NAPOOOHMO3),
i cynposooxcyromucsi 0ecmpyKyicio mKanun napoooOHma pizHo20 CMyneHs.
8UPAdCEHOCIE MA ampOPIEID ANbEEONAPHUX BIOPOCMKIB, peYeciclo sICeH, Cy-
NPOBOOHCYIOMBCA NOABOIO KIUHONOOIOHUX Oehekmis. Pezynomamu npamozo
ma HeNnpsIMO20 0OUUCTEeHHS ONMUYHOT WIbHOCMI KiCMKOB80T MKAHUHU Y MAKUX
0cib NOpPIBHAHO 3 0cobaMU, SIKI HAPOOUTUCH I3 HOPMOCOMIEID, C8IOUAMb NPO
SHAYHO 3HUNCEHY WINbHICTb KOPMUKAILHO20 WAPY KICIMKOGOI MKAHUHU WeTen.
B ocib, aki napoounucs i3 Mmakpocomicro 3i 30a1AHCOBAHUM PO3BUMKOM, d MA-
KOJIC 0Ci6, HAPOOIHCEHUX 13 BIOHOCHOI 8HYMPIUHbOYIMPOOHOK HEOOCTNAMHICTII0
macu mina, y noOaIbUWOMY HCUMMI 8 MKAHUHAX NAPOOOHMA GUHUKAIOMb OU-
CMpOoQiuno-3ananbHi NOPYUWEHHs 3 NPEGANIOBAHHAM 3ANAIbHO20 KOMNOHEHMA
(napoooumum). ¥ maxkux ocid, NOPIGHAHO 3 IHUWUMU YYACHUKAMU OOCTIONHCEHH S,
BUABLEHO 3HAYUHO 3HUNCEHY WINTbHICMb MPAOeKYIAPHOT MKAHUHY Ujellen.
Bucnosku. Y x00i énympiuinboympo6oHo2o nepiody gpopmyemscs cheyudiunuii
Mun Memabonizmy, wo Mae UPIUATbHUL 6NIUE HA YOPMYBAHHSA CIMOMAMONO-
2IYHUX NOPYUIEHDb Y 0CI0, HAPOOIHCEHUX 13 MAKPOCOMIEIO.

Knroueewie cnoea:
Makpocomusi

nnooda, noiocmeo
pma, namonozus
mKawel napoooHma,
MUHEPATbHASL
NIOMHOCb KOCHELL.

34ABHCHMOCTb COCTOAHHUA TKAHEH ITAPOJOHTA JIHII,
POJHUBIIIHXCSI C MAKPOCOMHEMH,

OT UX HH/TEKCA MACCbHI TEJIA IIPH PO’K/IEHUH

O.B. I'apmaw

Pestome. [Ipobnema omoaneHuvix noCcie0Cmeul MaKkpocomuu niooa (macca meia
npu podicoenuu 6onvule unu pasHa 4 K2), cpeou Komopuix cmomamono2uyecKue
HapyuwieHusl, akmyaibHd.
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Lenv pabomul. Buisignenue ocobeHnocmeri COCMOsSHUA MKAHel NPOOOHMA Y Uy
nonynayu 2. Xapovrkosa u onrusnexcawux oonacmeti (Yxpauna), poscoeHnusix
€ MaKpocomuel, y4umuledsi Ux UHOEKC Maccvl mend npu poiCOeHUl, a UMEHHO:
BHYMPUYMPOOHYIO USTUULHION MACCY Mead Ul GHYmpuympoonoe coanancupo-
8aHHOE pazgumue, Ul GHYMpuympooOHyI0 OMHOCUMENbHYIO HeOOCMAMOYHOCb
maccwl mena.

OmoenvHotl 3a0aueti 0aHHO20 UCCNe008AHUS ABIAeMCs Onpedeletue Kade-
CMBEHHBIX U PAOUOMOPPOMEMPULECKUX NOKA3AMENElU 8 Kauecmee MApKepos
MUHEPATLHOU NIOMHOCIU KOCMEU Yeniocmell y yuacmHUKO8 UCcie008aHusl.
Mamepuan u memoowt. B meuenue 2014-2019 20006 ¢ nomowvio Kiunuye-
CKUX U PEHMSEHON02UYEeCKUX Memo008 obciiedosano 219 uenosex ¢ pasnuyHvim
COCMOsAIHUEM CIMOMAMON02UYECK020 300p08bs. Cmo cOpoK uenogex 6 6o3pacme
om 11 0o 55 nem, komopwie poounucs ¢ MaKkpocomuet, COCMagsIU OCHOBHYIO
epynny, a 79 uenogex moeo dice 603pacma ¢ HOpMOCOMUET NPU POAHCOEHUU CO-
CMasuay 2pynny cpasHeHus.

Yuumwiean macco-pocmosvie napamempul npu podscoenuu, Y4acmHuKu, Komo-
pbie ObLIu 6KNI0UEHbl 8 UCCIe006aHUe, PA30eNeHbl HA NOOSPYNNbL, A MAKJICce
Ha 803pacmHule nepuoobl.

s koceennozo onpedenenus ONMuYecKou nIOMHOCMU KOCMHOU MKAHU UC-
NONb308ANUCH 080 PEHM2EHON02UYECKUE MOPPOMemPULecKUue NOKA3AMEeNs:
MenmanvHolll unoexc (UM) (A. Taeyuu, 1995) u Ilanopammubii HudCHeueloCmHou
unoexc (PMI) (B. W. Benson, 1991). Henocpedcmeenno uzmepsiu niomHoCmy
KOPMUKANBHOU U MPAOeKVIAPHOU MKAHU 4entocmHou kocmu ¢ nomowvto KT
ckanepa Easy Dent 3D Viewer. Tomocpaguueckue ucciedo8anus npo8oOUnUCy
€ NOMOWBIO KOHYCHO-TIY4e8bIX KOMNLIOMEPHLIX MOMOSPAPDO8.

Pezynomamel. Y nuy, komopule poounucs ¢ MaKpocomueti ¢ u30blmoyHou mac-
cotl mena, 6 NOIOCMU PMa 8 OHMO2EHe3€e BOSHUKAIOM OUCMPOPUYECKU-80CNA-
JUMenbHble HapYUeHUsl, ¢ NPesantuposaHem OUCmpoPuueckoeo KOMnoOHeHma
(napodoumo3s) u npPoABIAIOMC OecmpyKyueli mKanel napoooOHmMa pa3iuiHou
CMenetu 8blpadceHHOCmuU, ampoguetl anb8eoIsAPHbLIX OMPOCMKOS, peyeccuell
0eceH U conpoBoNCOarOMes NoABLeHUeM KIUHOBUOHBIX deghekmos. Pesynomamoi
npAMO20 U KOCBEHHO20 8bIYUCICHUS ONMUYECKOU NIOMHOCIU KOCHHOU MKAHU
Y MaKux auy, no CPAGHEeHUIO ¢ TUYAMU, KOMOopble POOUNUCH C HOPMOCOMUEL,
CBUOEMENbCMEYIOM 0 3HAYUMENLHO NOHUINCEHHOU NIIOMHOCIU KOPMUKATLHO20
€051 KOCMHOU MKAHU Ye0Cmel.

Y nuy, poouswuxcst ¢ makpocomueti co cOANAHCUPOBAHHBIM PA3GUIMUEM, A TAKIICE
JIUY, POACOCHHBIX C OMHOCUMENbHOU 6HYMPUYMPOOHOU HEOOCMAMOYHOCMbIO
maccvl mend, 6 0anvHeuuel JHCU3HY 8 MKAHAX NapOOOHMA BO3HUKAIOM OUCTOD-
Guuecku-eocnanumenvhvle USMEHEHUs. C NPEGATUPOBAHUEM BOCNATUMENLHO20
KOMNOHeHma (napodonmum). Y maxux auy, no CpasHeHuio ¢ Opyeumu yuacm-
HUKAMU UCCIe008AHUSL, GbIAGAEHO SHAUUMENbHO NOHUINICEHHYIO NIIOMHOCHb
mMpabeKynapHoUu MKAHU Yertocmell.

Bub1600wl. Bo snympuympodorom nepuooe ghopmupyemcs cneyuduieckuii mun
Memabonusma, Komopbulil 0OKA3vleaem pewaioujee IusHue Ha GopmMuposanue
CMOMAMONO2UYECKUX HaAPYULEHUIL Y IUY, POOUBUIUXCA C MAKPOCOMUELL.

Introduction. The high prevalence of periodontal
diseases even in children, adolescents and young adults
necessitates paying attention to the early diagnosis of dental
disorders. [1-4]

The connection of obesity, accompanied by impaired
microcirculatory processes and the immune response and,
as a consequence, to the appearance of inflammatory-
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dystrophic diseases of periodontal tissues in 25-55-year-old
persons, has been considered in [5—7]. The carbohydrate
and lipid metabolism disorders in the case of obesity, com-
plicated by metabolic syndrome, in 26-50-year-old persons
were examined by scientists in Ukraine [8], who came to the
conclusion that a decrease in the indicators of non-specific
immunity and in antioxidant protection in the oral fluid in
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such persons causes severe periodontitis. The pathologi-
cal influence of alimentary-constitutional obesity on the
clinical course of periodontal diseases and on the severity
of the inflammatory process in 16—18-year-old adolescents
was investigated by O.1. Lebid and K. M. Duda [9].

Metabolic osteopathies are the cause of bone disor-
ders. It is known that intrauterine patterns and metabolic
disorders, which occur intrauterinally affect all systems
and organs of the newborn and are a prerequisite for the
formation of many diseases and pathological conditions in
ontogeny [10, 11].

The significantly higher percentage of dentofacial
anomalies in individuals born with macrosomia [12] (birth
weight equal to or greater than 4 kg) causes the pathological
changes to be identified. Today, a number of researchers
[13] have proven that macrosomic newborns have a sig-
nificantly reduced bone mineral density. The researchers
explain this state of affairs by the reduced motion activ-
ity of the fetus due to its too large intrauterine size and
point to a certain decrease in the bone mineral density with
an increase in the body weight of the newborn [14]. How-
ever, we have not found the markers indicating the bone
mineral density of the jaws in adults born macrosomic in
the available literature. Such information could explain a
large number of malocclusions in individuals whose birth-
weight parameters were higher than normal.

Therefore, if the macrosomic-at-birth person at the
time of the examination is obese or underweight, usually
none of the physicians is interested in the birth weight or
draws parallels between the general condition at birth and
the condition of the oral tissues at the time of the examina-
tion. However, the study of such relationships may shed
light on some links in the pathogenesis of dental disorders.
The information on the effect of intrauterine large body
weight on bone density and the occurrence of periodontal
diseases in later life is extremely scarce and difficult to
obtain and analyze, so we consider it appropriate to in-
vestigate this problem.

The purpose of the study is to identify the features
of the periodontal state of persons born with macrosomia
from their height-weight index at birth. The identification
takes into account intrauterine obesity, or intrauterine well-
balanced development, or pre-natally formed relative body
weight insufficiency.

A separate objective of this study is to determine qualita-
tive and radio-morphometric indices as markers of the bone
mineral density of the jaws in individuals of the Kharkiv
population and surrounding areas, born macrosomic.

Matearial and Methods. The study has been conducted
at the Kharkiv National Medical University University
Dental Center during 2014-2019. Clinical and radiological
methods were used to examine 219 persons with different
dental health conditions. One hundred and forty individuals
between the ages of 11 and 55 who were born with mac-
rosomia constituted the Main Group, and seventy nine in-
dividuals of the corresponding age, whose birth-weight
parameters were normal (fetal normosomia), were assigned
to the Comparison Group. The study did not include indi-

viduals with obesity or diseases that affect the condition of
tissues and organs of the oral cavity. The information on
the weight-height parameters at birth of the participants in
the study was obtained from the delivery records at the
maternity hospitals, the inpatient medical records, the child
medical history sheets, the newborn identification bracelet
tags and from other medical records stored in the archives
of the medical institutions or retained by the participants
taking part in the study.

Based on the intrauterine harmonious coefficient,
coefficient takes into account the weight-height parameters
of the newborn at birth, all participants in the Main Group
were divided into four subgroups.

Subgroup I includes long and well-balancely developed
at the time of birth individuals. Subgroup II includes per-
sons who, at birth, had a long body length and relatively low
body weight. Subgroup III includes persons who, at birth,
were of long length and great body weight. Grishchenko VI.
and co-authors classified such infants as intrauterinenally
accelerated infants with obesity in the background. Sub-
group IV includes persons who had an average body length
and distincted overweight at birth.

The WHO classification is used as a basis for divid-
ing the study participants by age, but the age period (AP),
which coincides with the period of the permanent denti-
tion development, is divided into two additional periods
to account for changes in the oral cavity that are common
for children in puberty.

The first AP included 11-17-year-old children who
at the time of the study had all permanent teeth, with the
exception of the third molars. The second AP included
18-24-year-old participants in the study. The 25-44-year-old
participants with a completely formed permanent denti-
tion were assigned to the third AP (according to the WHO
classification, this age is young). The 45-55-year-old par-
ticipants were included in the fourth AP. The distribution
of the number of participants by groups and subgroups
and somatometric indices of participants in the study at
the time of birth is shown in Table 1.

The study has been conducted in accordance with the
Council of Europe Convention on the Protection of Human
Rights and Human Dignity in Respect of the Advances
of Biology and Medicine: Convention on Human Rights
and Biomedicine (ETS No. 164) of 04.04.1997, and the
Declaration of Helsinki World Medical Association (2008).
To participate in the study, each participant over the age of
18 has provided informed consent. For participants under
the age of 18, the informed consent has been obtained from
the parents or guardians.

During the examination of periodontal tissue, the
shape, color and the condition of the gum margin, have
been taken into account, as well as the presence of edema,
bleeding, and clinical attachment loss. The OHI-S (Green —
Vermillion, 1969) has been used to determine the hygienic
condition of the oral cavity. The determination of inflam-
mation in periodontal tissues has been performed using
the papillary-marginal-alveolar (PMA) index modified
by Parma (1960); the determination of the gum recession
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Table 1
Age distribution and values of mathematical expectation of weight-height parameters
at birth of persons involved in the study
Group, Subgroup | Comparison Main Subgroup I | Subgroup II Subﬁlioul) Subgroup IV
Number of Per-
sons, Gender, Age 26(16b ., 10
Period I 14(8b.,6g) 0) 7(4 b,3g)|63b,3g)|63Db,3g)| 7(6Db,1g)
Age Period 1T 27(6m., 111 3926 m,, 13 1 106m, 2| ¢ 0 4wy [ 96m.3w) |12 (8 m.,4w)
w.) w.) w.)
. 26 (15 m., 50 30m., 12 (8m., 4 22 (10 m.,
Age Period IIT 1w 20w) W) 7(5m.,2w.) | 9(6m., 3 w.) 12w)
Age Period IV 12(7Tm., 5w.) 25 (ljvl;l" 10 42m,2w) [ 3(Im,2w.) |5Gm.,2w)|13(Om.,4w)
Body weight at
birth (kg), Age 3.288 4.175% 4.100* 4.153* 4.357* 4.114*
Period I (p=0.0000) | (p=0.00024) | (p=0.00051) | (p=0.00052) | (p=0.00024)
Age Period II 3.311 4.28% 4.280%* 4.138% 4.478% 4.242%
£ (p=0.0000) (p=0.0000) | (p=0.00002) | (p=0.00001) | (p=0.00000)
Age Period 111 3.356 4.292% 4.304* 4.171% 4.611% 4.193*
£ (p=0.0000) (p=0.0000) | (p=0.00006) | (p=0.00001) | (p=0.00000)
Ace Period IV 3.413 4.276* 4.075% 4.033% 4.480%* 4.315%
£ (p=0.0000) | (p=0.00134) | (p=0.00833) | (p=0.00139) | (p=0.00002)
Body Length at
Birth (cm), Age 51.86 54.96* 55.14* 58.67* 54.67* 51.86
Period [ ’ (p=0.00124) | (p=0.00531) | (p=0.00050) | (p=0.00760)
Age Period II 52.15 54.82% 55.90%* 58.13%* 55.00% 51.58
£ (p=0.00017) | (p=0.00012) | (p=0.00005) | (p=0.00042)
Age Period 111 51.85 54.56%* 56.17* 58.29% 55.33% 52.18
& (p=0.00001) | (p=0.00000) | (p=0.00005) | (p=0.00008)
. 57.67*
Age Period IV 52.17 53.52 54.40 (p=0.01304) 54.40 51.77
Heigh-Weight
Index at Birth
20.59* 26.67* 29.58%*
(kg/m?), Age 23.77 25.46 24.46 = _ _
Period I (p=0.02092) | (p=0.00831) | (p=0.00034)
. 26.34% 21.09% 26.89% 30.94%*
Age Period II 2355 (p=0.00654) 2450 (p=0.00951) | (p=0.00122) | (p=0.0000)
. 26.71% 21.07* 27.23% 29.61%*
Age Period 11 24.62 (p=0.00144) 24.29 (p=0.00081) | (p=0.00044) | (p=0.0000)
. 28.23% 21.07* 27.79% 31.21%
Age Period IV 2431 (p=0.00857) 24.83 (p=0.04312) | (p=0.03479) | (p=0.00022)

* the difference between Main Group and Comparison

according to Miller (1985); and bleeding according to
Sulcus Bleeding Index, Miithlemann-Cowell, (1975). To
prevent confusion, the degree of destruction of the tooth
supporting structures has been determined not by the depth
of the periodontal pocket, but by loss of connective tis-
sue attachment in dentogingival junction with the help of
the periodontal probe in accordance with the technique
described in [15]. The pathological changes in periodontal

58

is statistically significant, at the p < 0.05 level of significance.

tissues have been recorded using the periodontal disease
classification (M. F. Danilevsky, 1994). The panoramic
radiographs (PR) of the participants in the study were
assessed qualitatively in accordance with the technique
described in [16].

The following three X-ray morphometric indices have
been used to indirectly determine the optical density of
bone tissue. The mental index (MI) (A. Taguchi, 1995) or
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cortical width of the mandible, which was measured on a
line perpendicular to the lower part of the mandible in the
middle of the mental foramen [17]; The Panoramic Man-
dibular Index (PMI) (B.W. Benson, 1991) was calculated
as the ratio of the cortical layer of the mandible (MI) to
the distance between the middle of the mental foramen and
the lower margin of the mandible (L) [17]; the PMI index
was chosen because it can be used to calculate the optical
density of panoramic images taken with different equipment
[17]. The panoramic radiographs (PR) has been obtained
with the help of Soredex CRANEX D, NewTom Giano
HR or Vatech co. Itd Pax-Uni 3D cone-beam computers.
The length measurements have been performed with the
E23D 2009 Viewer.

The optical density of the cortical bone has been mea-
sured under the mental foramen at the edge of the mandible,
and the optical density of the trabecular bone tissue in the
projection area of root apexes 45 and 46 with the Easy
Dent 3D Viewer program. The tomographic studies have
been conducted with the NewTom Giano HR and Vatech
co. Itd Pax-Uni 3D cone-beam computers. The thickness
of the cortical layer along the edge of the mandible (Mlct)
and the distance between the middle of the mental fora-
men and the lower margin of the mandible (Lct) have also
been measured.

The mean values of the parameters under study were
estimated by using MS Excel 2016 application. The small-
group mean difference hypotheses were tested using the
nonparametric statistics (Mann-Whitney criterion) apply-
ing Statistica 13 software. The percentage of cases in the
observations of certain features in groups and subgroups
with corresponding confidence intervals with a probability
of error p < 0.05 was estimated for the binomial distribu-
tion of a random variable.

Results of the Study and Their Discussion. The state
of oral hygiene (Table 2) among the groups does not differ
significantly, and among the subgroups, but in Subgroups III
and IV tend to the more better hygienic conditions.

In the first AP, the dental examination has revealed that
24 (92.3% CI: 80.4% — 97.6%) adolescents in the Main
Group were diagnosed with periodontal diseases; gingivitis
was detected in 22 (85%) adolescents, and generalized
periodontitis of the initial degree was found in 2 (8%)
idividuals under examination from Subgroups I and II, and
the healthy periodontium was revealed in two individu-
als from Subgroups III and IV. In the Comparison Group,
gingivitis was detected in 12 (85.7% CI: 66.1% — 95.3%)
individuals.

High values of the PMA index in children with obesity,
as compared to children with normal body weight, were
found in the study by Kostura V.L. [18]. In our study, the
children in Subgroups I and II (with well-balanced pre-natal
development and relative insufficiency of body weight)
were found to have the higher PMA index on average,
but in the presence of pre-natal obesity, the index was at
the level of that in the Comparison group.

The high values of the indices presented in Table
2 for the children in the Main Group and the Comparison

Group in this AP are associated with pubertal changes
and indicate that preventive measures are needed.

In the second AP, periodontal tissue diseases were
found in 37 (94.9% CI: 86.5% — 98.4%) persons (Table 2).
The data on the high prevalence of periodontal diseases in
this AP coincide with the data in [3, 19].

Pathological conditions of periodontal tissues include
gingivitis (30% of individuals), generalized periodontitis
of initial stage (35% of individuals), and gum recession with
atrophy of the alveolar process (initial stage of periodonto-
sis, according to the M. F. Danilevsky, (1994) classification)
in 35% of the Main Group. The cases of periodontosis
(«low-inflammatory» destruction of the alveolar process)
occurred only in persons who had intrauterine overweight
(subgroups III and I'V). Eleven of 21 individuals, the total
number of individuals in the III and IV subgroups in this AP,
exhibited gum recessions. In the Comparison Group, peri-
odontal pathology was detected in 24 (85.7% CI: 71.8% —
93.9%) individuals, 50% of whom had gingivitis, and in
the 50% had periodontitis of initial stage.

Among the participants of the third AP, which were as-
signed to the Main Group, diseases of periodontal tissues
were registered in 47 (94.0% CI: 86.3% — 97.8%) indi-
viduals (Table 2). Fifty five percent of them, had a preva-
lence of inflammatory component: in 7 (15%) gingivitis 19
(40%) periodontitis; and 21 (45%) had a predominance of
destructive component: atrophic processes, recessions ac-
companied by wedge-shaped defects. Only processes with
prevalence of inflammatory component were recorded in
subgroups I and II (Fig. 1). In Subgroups III and IV, total
number of individuals 31, destructive processes with the
«low-inflammatory» component was detected in 21 in-
dividuals (Fig. 2). In the Comparison Group, 25 (96.2%
CI: 86.8% — 99.1%) individuals had periodontal tissue
pathology, 7 (28%) gingivitis and 15 (60%) periodontitis.
Three individual (12%) had the «low-inflammatory» de-
struction of periodontal tissues. It should be noted that two
of them were born with a body weight of 3.8 kg, which
today does not correspond to the fetal macrosomia, but is
still a sufficiently large body weight for the newborn baby.

The persons in the Main Group in the fourth AP had
periodontal tissue disease in 100% of cases (Table 2). All
persons of Subgroups I and II had prevalence of inflam-
matory changes in the periodontium (Fig. 1), which were
accompanied by hemorrhage and gum edema, and the
presence of periodontal pockets. In subgroups III and IV,
thirteen individuals out of 18, total number of persons of
subgroups III and IV, sufferred from the periodontosis
(«low-inflammatory destruction»), which was accompanied
by atrophy of the alveolar process, gum recession, rated as
grade 1 or 2 (Fig. 2). The presence of wedge-shaped defects
was detected. In the Comparison Group, eleven individuals
(91.7% CI: 73.5% — 97.9%) had pathological processes
occurring in the periodontium: one (9%) had gingivitis,
eight (73%) had 1-3 degree of generalized periodontitis,
and two (18%) of the patients had periodontosis.

Anaysis of panoramic radiographs (PR). In order to
confirm the above results, the PR of the participants in the
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Table 2

Index assesment of the hygienic state of the oral cavity in Main and Comparison Groups: OHI-S index (Green—

Vermillion, 1969), Sulcus Bleeding Index, (Miihlemann-Cowell, 1975), Papillary-Marginal- Alveolar (PMA)
index modified by Parma (1960) and the level of clinical attachment loss in persons involved in the study

Group and Subgroup | Comparison Main Subgroup | Subgroup II | Subgroup IIT | Subgroup IV
I
OHI-S Green-
Vermillion (score), Age 1.74 1.53 1.76 1.72 1.36 1.29
Period I
Age Period I1 1.63 1.39 1.72 1.60 1.26 1.08*
(p=0.02959)
Age Period 111 1.69 1.28* 1.79 1.71 1.15% 0.91%
(p=0.00384) (p=0.00526) | (p=0.00006)
Age Period IV 1.78 1.40 2.13 1.89 1.40 1.03*
(p=0.00421)
Miihlemann-Cowell 0.89 1.25 1.76* 1.61 0.86 0.78
(score) Age Period I (p=0.01133)
Age Period 11 0.82 0.76 1.27 1.04 0.22* 0.56
(p=0.012710)
Age Period I1I 1.00 0.76 1.47 1.52 0.26* 0.33*
(p=0.00644) | (p=0.00128)
Age Period IV 1.04 0.74 1.66 2.33 0.40 0.23*
(p=0.02597)
PMA index (Parma), %, 24.82 28.94 35.53 34.53 20.85 24.50
Age Period 1
Age Period 11 29.80 23.46 35.46 33.91 9.26* 17.16
(p=0.00736)
Age Period 111 31.55 18.02%* 35.91 35.01 4.76* 8.27*
(p=0.00362) (p=0.00051) | (p=0.00020)
Age Period IV 31.94 20.19 42.58 40.07 20.46 8.61*
(p=0.01192)
attachment loss (mm),
Age Period 1 - 0.23 0.43 0.50 - -
Age Period I1 1.32 2.26* 2.20 1.38 2.44 2.75%
(p=0.01462) (p=0.00818)
Age Period 111 2.77 3.00 2.75 2.86 3.00 3.18
Age Period IV 3.90 4.92 5.00 5.00 5.20 4.77

* the difference between Main Group and Comparison is statistically significant, at the p < 0.05 level of significance.

study were selectively evaluated qualitatively and quanti-
tatively. The number of evaluated panoramic radiographs
and the averaged index values is shown in Table 3. The
PR with defects was not evaluated, namely, the PR where
the mental foramen was not visible, the PR of persons
undergoing orthodontic treatment, or those with a history
of trauma, or other diseases.

The group of specialists in the Department of Thera-
peutic Dentistry has analised the PR trabecular pattern.
They divided all PR under investigation into 3 parts, the
first part includes images with sparse trabecular patterns
and uneven (vertical) bone resorption, the second part in-
cludes images with lighter tone, with dense trabecular
patterns and even (horizontal) bone resorption, and the
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third part includes images with alternating dense and sparse
trabeculation. It is known that the dense image of the tra-
becular bone with small intertrabecular spaces corresponds
to the high bone mineral density, while the sparse pattern in-
dicates a low mineral density [20]. It is also known that in
presence of thin fenotype of gingiva horizontal resorption
and gingival ressetion will occur [21]. And in case of thick
gingival fenotype a vertical bony defect with periodontal
pocket formation will take place.

The results of the image visual sorting completely con-
firmed the data obtained in the clinical study and revealed
that the persons in Subgroups I and II had the radiological
signs of mostly inflammatory destruction (periodontitis),
and the persons in Subgroups III and IV had prevailing



Bukovinian Medical Herald. 2020. V.24, Nel (93)

ISSN 1684-7903

http://e-bmv.bsmu.edu.ua

Original research

Table 3

The number of panoramic radiographs, mathematical expectation X-ray morphometrical indecies, and the
number of individuals under study

Group , Subgroup | Comparison Main Subgroup I | Subgroup II | Subgroup III Subgroup IV
Ortopantogram
number, Age 7(4b.,3g) |17(10b.,7g) | 4(2b.,2g) | 3(1b,,2g) | 5B3b.,2g) | 5@b,1g)
Period I
Age Period 11 16 (10 m., 6w.) 3 (ZSVr)n., 1 6(4m,2w) | 6(3m,3w.) | 8§(6m.,2w.) |1l (7m.,4w.)
. 32 (20m.,
Age Period III 16 (8 m., 8w.) 12w.) 9(6m.,3w.) | S@m.,1w) | 6(4m.,2w.) |12 (6m., 6W.)
Age Period IV 9(4m.,5w) | 17Om.,8w.) [42m,2w) | 3(Im.,2w.) | 4(Bm.,1w) | 63m.,3x.)
PMI Index, Age 0.301*
Period I 0.249 0.254 0.224 0.193 0.266 (p=0.04236)
PMI. Age Period 0.221 0254 0.205 0.225 0.278* 0.280*
I : (p=0.03416) | (p=0.04526)
L. Age Period IT 20.1875 19.59677 20.48333 20.66667 19.575 18.54545
. 4.425 4.909677 4.166667 4.616667 5.425% S5.1%
MI. Age Period II (p=0.00586) | (p=0.03822)
PMI, Age Period 0.222 0.244* 0.243 0.237 0.275* 0.296*
111 (p=0.00566) (p=0.02699) | (p=0.00125)
PMI, Age Period 0.245 0.322* 0278 0.271 0.320* 0.377*
v (p=0.00321) ' (p=0.03075) | (p=0.00146)
Number of
Persons with
third molars, Age 15 29 6 5 7 11
Period 11
Number and
Percentage of
Persons with
RTMs, Age Period 8 (53.3%) 24 (82.8%) 5(83.3%) 3(60.0%) 7 (100.0%) 9 (81.8%)
11
Number of
Persons, Age 14 26 7 3 4 12
Period 11
Number and
Percentage of
Persons with
RTMs, Age Period 2 (14.3%) 12 (46.2%) 3 (42.9%) 1 (33.3%) 2 (50.0%) 6 (50.0%)
111
Number and
Percentage of
Persons with
RTMs, 0 0 ) 0 0 0
Age Period T+ 10 (34,5%) 36 (65,5%) 8 (61,5%) 4 (50,0%) 9 (81,8%) 15 (68,2%)
Age Period III

* the difference between Main Group and Comparison is statistically significant, at the p < 0.05 level of significance.

signs indicating «low-inflammatory» destructive processes
(periodontosis according to the periodontal disease clas-

sification (M. F. Danilevsky, 1994)) in the bone.

The primary adentia in at least one of the third molars on

the upper or lower jaw was observed in persons of AP I-III,
namely, in twelve (15.0% CI: 8.9% — 23.3%) persons in
the Main Group and in nine (23.1% CI: 13.0% — 36.5%)
persons in the Comparison Group.
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Fig. 1. The image of the frontal area of the oral
cavity of 36-year-old man T., born with macrosomia
(Subgroup I). Thick gingival phenotype, prevalence
of inflammatory changes in periodontal tissue; Angle
Class II malocclusion with deep bite

Fig. 2. The image of the frontal area of the oral
cavity of 44-year-old man St., born with macrosomia
(Subgroup 1V). Thin gingival phenotype, generalized
dystrophic changes and gum recession; calculus
deposits on the labial surface of the 31 and 41 teeth;
V-shaped defects of 13, 23, 24, 25, 34, 35, 36, 44,
and 45 teeth; a deviated dental midline; tremas;
secondary partial adentia of 43 tooth

Kpanekc 1

Fig. 3. The panoramic radiographic view of the female patient
L., at age 40 born with macrosomia (Subgroup IV). Panoramic
radiograph shows multiple tooth lesions, radiolucent lesions

are observed at #36, 46 root areas. Mandibular front teeth
crowding; partial primary adentia 12, 13 teeth, semi-retention
of tooth 48 (vertical position); retintion and dystopia of tooth 23
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The investigation of the panoramic radiographs for AP I
persons drew attention to the anomalous arrangement of the
dermis of the third molars. We have detected the retained
third molars (RTMs) in the Main Group even in AP 4. But
since for all 44-55 year-old persons, the past histories are
difficult to collect (in relation to third molars), and during
the AP I the formation of these teeth is not yet completed
[22], the number of persons with RTMs in the lower and
upper jaws is calculated only for AP III. It is known that
the formation of jaw tissues is completed by 25-year age,
but given the information, obtained by other scientists, that
80% of people have third molar roots formed [22] at the
age of 20-21, and the fact that the mean age of individu-
als examined in AP II was 22 years, we have decided to
examine this age.

Table 3 summarizes the number and percentage of
persons with RTMs in the mandible (taking into account
only those cases where third molars were formed). In Com-
parison Group 10 out of 29 (34.5% CI: 20.7% — 50.8%)
and Main Group 36 of 55 (65.5% CI: 53.3% — 76.2%)),
namely in Subgroup I, eight persons out of 13 (61.5% CI:
38.6% — 80.8%), in subgroup II, four persons out of 8
(50.0% CI: 24.5% — 75.5%), in subgroup III, nine perons
out of 11 (81.8% CI: 58.7% — 94.0%), in the subgroup 1V,
feefteen persons of 22 (68.2% CI: 49.8% — 82.8%)).

A significantly higher percentage of persons in the Main
Group who had RTMs (Fig. 3—5) with impaired eruption
axis is both a sign of lack of space in the dentition [23]
and confirmation of our earlier assumption [12] that the
mandible was underdeveloped in persons whose birth
parameters were higher the norm. From the bibliography,
the percentage of retention of third molars is very different.
The Russian scientists have found RTMs in 25% of the in-
dividuals examined, while the European scientists indicate
that RTMs have up to 75% of individuals [22, 24].

The percentage of persons with RTMs in the upper
jaws was also calculated using the number of persons who
had third molars formed. It was not significantly different
among the groups and subgroups, accounting for 29.3% in
the Main Group (CI: 19.5% —40.9%) and 27.6%
in the Comparison Group (CI: 15.3% — 43.5%).
However, in some participants from AP II and
AP III in the Main Group, retentions with unusual
deviations of the axis of eruption of the teeth (Fig.
1) were found, which may also indicate insuf-
ficient space in the dentition.

Due to the fact that the PR visual examina-
tion has drawn attention to the disproportionately
great thickness of the mandible cortical layer in
the many participants in the Main Group (Fig. 4),
the cortical layer was measured on PR. In AP II
(1824 year-old persons) all PR were performed
on the same tomograph and by the same X-ray
laboratory assistant, so it is possible to compare
not only bone mineral density on relative scale,
which is the PMI index, but also the absolute val-
ues of the geometric parameters (L and MI) for
this age period (Table 3). From the results in
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Kpauekc [

Fig. 4. The panoramic radiographic view of the
male patient P., at age 20, born with macrosomia
(Subgroup IV). Retention of tooth 38 (vertical
position), retintion of tooth 48 (horizontal position).
A thick cortex is seen on panoramic radiograph

Kpauexkc [1

Fig. 5. The panoramic radiographic view of the
male patient M., at age 30, born with macrosomia
(Subgroup II). Panoramic radiograph shows
multiple tooth lesions, semi-retention of tooth 38
(mesioangular position). A thin cortex is seen on
panoramic radiograph

bone density with the densitometry, namely, seven persons
(Subgroup I + Subgroup II, average age of 36.1); from par-
ticipants of the total Subgroup III + IV were involved eight
persons (average age of 36.0); and eight persons (average
age of 36.63) from the Comparison Group.

As the Table 4 shows, the macrosomic-at-birth individu-
als, whose pre-natal period passed on the background of
medium or relatively low height-weight index (combined
group I + II), had a significantly reduced trabecular bone
tissue optical density (ODT). That is, in combination with
the results of the clinical examination described above, the
reduction in optical density of trabecular bone tissue is
the explanation of mainly inflammatory processes in the
periodontium.

As can be seen from Table 4, the optical density of the
cortical layer (ODC) is significantly smaller in individu-
als in the Combined Group III + IV, who have a larger
thickness of the cortical layer. That is, in individuals with
pre-natal overweight (obesity) in the past history, a com-
pensatory thickening of a spongy cortical layer occur, along
with an unreliable decrease in the density of the trabecular
component of the jaw bone as compared to Control Group.

Table 3, it follows that the averaged values of
the thickness of the mandible cortical layer are
greater than in the Subgroups I and II individu-
als (Fig. 5), and significantly greater than in the
Comparison Group in individuals, Subgroups 11
and IV, that is, the cortical jawbone is thicker in
persons born with intrauterine overweight.

Also, for all PR, we calculated PMI, as is
shown in Table 3, which shows that this index is
higher for Subgroups III and IV even in the
AP 1. Therefore, this index could not indicate
the prevalence of resorption processes upon
the bone remodeling processes. And given the
data obtained in the clinical study and the re-
sults of MI calculations, the index indicates a
compensatory thickening, more pronounced in
persons of Subgroups III and IV, of the mandible
cortical layer.

An age-related aspect is also interesting,
an increase in the value of PMI in Subgroups I,
II and the Comparison Group due to the reduc-
tion of the distance between the margin of the
mandible and the mental foramen, and in in-
dividuals in Subgroups III and IV, due to the
thickening of the cortical layer.

Therefore, the results of our study indicate
that the PMI index is informative, but its appli-
cation requires additional conditions (e. g., an
accurate definition of the MI index).

Densitometry. Because the densitometry is a
more complicated procedure than the obtaining
of the PR, this method has only been used in the
studies that have been done on medical grounds
to determine the bone density. From the study
participants in the Main Group aged 25-55, fif-
teen persons were involved in determining the

It is known that the optical density of the mandible com-
pact layer in inflammatory diseases of the mandible is vir-
tually unchangable quantity. Our study has shown that in
non-inflammatory destructive processes in periodontal
tissues occurring in ontogeny in macrosomic-at-birth in-
dividuals, who were born with signs of intrauterine obesity,
a decrease in the density and thickening of the cortical
layer of bone tissue occur. These phenomena are observed
even in young people. The information istablished can
explain the tendency for «low-inflammatory» destruc-
tion of jaw bone in such individuals. Also, given that the
cortical component in the mandible occupy more than
50% of its volume, a significantly altered density of the
mandible is definitely associated with a large percentage
of malocclusions in such individuals [9].

The data in Table 4 shows a factor by which the cortical
part of the mandible is denser than the trabecular, therefore,
despite the reduced density of the cortical part of the jaw,
the density of its trabecular part in persons of Subgroup III
+ IV is not significantly different from the Comparison
Group. The ratio of Optical density of the lower jaw cortical
bone/Optical density of the lower jaw trabecular bone ratio
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Table 4
Mathematical expection of the optical density of lower jaw bone tissue in
persons involved in the study
Comparison Main Subgroup I+II Subgroup I+ IV
Group , Subgroup (-8 (5m.3w)) | (-150m,6w)) | (1-7(@m.3w) | (08 (5w.,3w))
ODC of the lower jaw 2196.625 1734.867 1885.714 1602.875
(rel. units) *(p=0.02014) * (p=0.02086)
ODT of the lower jaw 843.625 546.000 391.857 680.857
(rel. units) *(p=0.00262) * (p=0.00548) T (p=0.02789)
ODC of the lower jaw 274 435 6.61 2.37
/ ODT of the lower jaw ' ' * (p=0.02086) T (p=0.00119)
Ratio
423
Miet () 3.3 3.76 3.23 * (p=0.00076)
T (p=0.00118)
Let (mm) 13.963 14333 14.429 14250
0.30
Mlct/ L ct ratio o 020 0 *(p=0.00865)
T (p=0.00381)

* the difference between Main Group and Comparison is statistically significant, at the p < 0.05 level of significance.
T the difference between Subgroup I+1I and Subgroup III+ IV is statistically significant, at the p < 0.05 level of

significance.

given in Table 4 provides us with another confirmation that
the processes of jaw bone remodeling go mainly through
osteosclerotic changes in such individuals.

The data on the thickness of the cotrical layer of the
lower jaw (MlIct) and the distance between the middle of
the mental foramen and the lower margin of the mandible
(Lct) obtained from the tomographic images and ratio, are
shown in the last three raws in Table 4, confirm the similar
data we have obtained by measuring PR. These mesure-
ments also confirm that in persons born with macrosomia
with intrauterine obesity (Subgroup III + IV) the man-
dibular cortical layer is significantly thicker as compared
to Subgroup I + II and in Main Group persons. It should
be noted that the computer tomography and X-ray method
are independent.

Conclusions

1. Along with the known exogenous and endogenous
factors that cause periodontal tissue diseases, the course of
the intrauterine period forms a specific type of metabolism
and has a decisive influence on the formation of dental
disorders in individuals born with macrosomia.

2. According to the results of clinical dental examination
obtained in our study, it follows that metabolic disorders in
the pre-natal period, namely, pre-natal overweight in per-
sons born with macrosomia, cause dystrophic-inflammatory
changes in the oral cavity in ontogeny, with prevalence
of an dystrophic component, which are accompanied by
destruction of periodontal tissue of a different degree of
severity and are manifested by atrophy of the alveolar
processes, recession of the gums, and accompanied by the
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appearance of wedge-shaped defects.

3. The results of direct and indirect calculations of the
optical density of the bone tissue indicate a significantly
reduced density of the cortical layer of the bone tissue
of the jaws and confirm the clinical data on the preva-
lence of «low-inflammatory» destructive processes in the
overwhelming number of macrosomic-at-birt individuals
with intrauterine overweight.

4. The intrauterine well-balanced development, as well
as a relative intrauterine insufficiency of body weight in
macrosomic-at-birth individuals in the later life is mainly
result in dystrophic-inflammatory changes of periodontal
tissues with prevalence of an inflammatory component of
different degree of severity and in a significantly reduced
optical density of the trabecular tissue.

5. A significantly higher percentage of individuals in the
Main Group, as compared to the Comparison Group, who
had retained third molars with a deviated axis of eruption
serves to confirm the underdevelopment of the mandible in
persons whose birth parameters were higher than normal.
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