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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

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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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
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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.

Conflict of interest: The author declares no conflict
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