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The pons is a component of the hindbrain, forms the bottom of the fourth ventricle, and contains nuclei of cranial
nerves and a set of conducting pathways. The specificity of the anatomical structure in terms of age and gender is
the basis of the lesion patterns of the different genesis of this brain part. Therefore, the work aimed to determine
the patterns of differences in age transformation and gender dimorphism of the pons morphometric parameters.
The work used 150 MRI images of the brain in two mutually perpendicular projections (sagittal and frontal) of men
and women aged 4 to 35. Morphometric analysis was carried out using the RadiAnt Dicom Viewer software on MR-
tomograms performed in the sagittal plane in T1 and T2 weighted image modes. Our study showed that a significant
increase in the pons size occurs during the second childhood, acquiring a relatively stable state in adolescence. Fur-
thermore, it was established that the longitudinal dimensions of the men's pons do not reliably differ from the similar
indicators of the longitudinal dimensions of the women's pons, which indicates the absence of gender dimorphism.
During the research, a wide range of distribution of morphometric indicators of the pons longitudinal dimensions

within age groups was revealed.
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Connection of the publication with the planned sci-
entific research.

The study is part of the scientific research work «In-
dividual anatomical variability of craniotopographical
features and spatial relationships of the human head
areas in the post-embryonic period of ontogenesis»,
state registration number 0118U000954.

Introduction.

The pons formation takes place at 5-6 weeks of the
prenatal period. At the time of birth, the pons is fully
developed morphologically and is almost identical in its
structure to the pons of an adult [1-3]. And if, according
to some researchers, stabilization in the development of
the human cerebrum occurs around the age of 21, then
it is quite likely that stabilization in the pons develop-
ment should be expected in a similar period.

The analysis of the literature devoted to the mor-
phology and neurophysiology of the human cerebrum
shows that the anatomical view of its structure has
changed little in recent years. The same conservatism
is observed concerning the pons structure. And even
though the pons performs several vital functions, the
number of works devoted to this brain structure is
small. Studies in which gender differences in bridge pa-
rameters were studied, especially in children, are few
[4]. Modern methods of magnetic resonance imaging
make it possible to directly examine the structure of the
brainstem and make it possible to determine the loca-
tion of the main internal structures, which can be very
important in the interpretation of MRI images [5-7].

The aim of the study.

To determine the patterns of differences in the age
transformation and gender dimorphism of the pons
morphometric parameters.

Object and methods of research.

The work used 150 MRI images of the brain in two
mutually perpendicular projections (sagittal and frontal)
of men and women aged 4 to 35 years, i.e., the following
age periods: first childhood, second childhood, adoles-
cence, young adulthood, and first period of mature age.
To the pons metric characteristics that must be com-
pared, we included its height, length (anterior-posterior
dimension), and width.

When conducting morphometric studies, we in-
scribed the pons contour profile on the sagittal section
within the boundaries of an equilateral rectangle, the
long sides of which are equal to its height, and the short
sides are comparable to the length (anterior-posterior
dimension). We performed similar actions with the pons
frontal projection while measuring its width.

The entire amount of necessary material in the form
of MRI images of people’s heads was provided thanks to
the contract between Kharkiv National Medical Univer-
sity and MedService LLC. A Magnetom C magnetic reso-
nance tomograph was used to obtain MRI images. Mor-
phometric analysis was performed using the RadiAnt
Dicom Viewer software on MR tomograms performed in
the sagittal plane in T1 and T2 weighted image modes.

Research results and their discussion.

During the morphometric analysis, it was estab-
lished that the height of boys’ pons in first childhood
ranges from 23.5 to 26.4 mm, from which it turns out
that its arithmetic mean — is 24.7£0.8 mm. The mini-
mum pons length (anterior-posterior dimension) is 19.3
mm, and the maximum is 21.5 mm (arithmetic mean —
20.9+0.5 mm). The pons width ranges from 22.7 to 32.1
mm (arithmetic mean — 26.3+2.1 mm).

Morphometric analysis of the pons longitudinal di-
mensions of girls in first childhood showed that the pons
height ranges from 21.1 to 24.6 mm (arithmetic mean is
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Figure 1 — Longitudinal dimensions of the men’s pons.
Notes: the abscissa shows the age group (1 — the period of the first
childhood, 2 —the period of the second childhood, 3 —the adolescence,
4 — the young adulthood, 5 — the first period of mature age), the
ordinate — the arithmetic mean of the appearing metric values.
23.1+1.1 mm). At the same time, its minimum length is
17.6 mm, and the maximum reaches 22.6 mm (arithme-
tic mean — 19.4+1.4 mm). The pons width ranges from
24.1 to 30.3 mm (arithmetic mean — 27.5+1.6 mm).

By comparing the arithmetic mean values of the
pons longitudinal dimensions of boys and girls in first
childhood, it is possible to verify the absence of reliable
signs of gender dimorphism in this age group.

As a result of metric measurements of the pons lon-
gitudinal dimensions of boys in the period of second
childhood, it was established that its height is in the
range from 22.0 to 28.7 mm; the arithmetic mean is
25.441.9 mm, the length (anterior-posterior dimension)
varies from 17.2 to 22.7 mm, which in the arithmetic
mean is 21.0+1.5 mm. The minimum pons width is 25.8
mm, and the maximum is 31.7 mm (arithmetic mean —
28.941.6 mm).

In girls, these indicators, as in the previous age
group, also do not differ reliably from similar indicators
of the pons longitudinal dimensions of boys. So, the
pons height is individually distributed in the range from
22.4 to 26.5 mm; the arithmetic mean is 24.4+1.2 mm.
The pons length values range from 19.1 to 22.6 mm (the
arithmetic mean is 21.1+0.9 mm), and the indicators of

Table 1 — Results of the analysis of the longitudinal

dimensions of the men’s pons
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Figure 2 — Longitudinal dimensions of the women’s pons.
Notes: the abscissa shows the age group (1 — the period of the first
childhood, 2 —the period of the second childhood, 3 —the adolescence,
4 — the young adulthood, 5 — the first period of mature age), the
ordinate — the arithmetic mean of the appearing metric values.
the pons width are distributed in the range from 23.7
to 29.2 mm, which in the arithmetic mean is equal to
27.5£1.5 mm.

Let’s consider the pons morphometric indicators
of adolescent boys. The arithmetic mean of the height
is 26.7+1.7 mm (with a minimum value of 25.1 mm,
and a maximum value of 30.6 mm), the pons length is
21.241.6 mm (it ranges from 17.7 to 24 .0 mm), the pons
width —30.6+2.5 mm (from 26.3 to 35.7 mm).

As a result of pons metric measurements of girls of
the same age group, it was established that the pons
height is in the range from 21.8 to 30.9 mm (the arith-
metic mean is 25.4+2.4 mm), the pons length is from
17.9 to 23 .5 mm (arithmetic mean — 21.3+2.3 mm), the
pons width — from 23.5 to 33.4 mm (arithmetic mean
— 27.3+2.2 mm). And although in this age group, the
distribution range of individual indicators of the pons
longitudinal dimensions is within more comprehensive
limits, it is also not possible to talk about reliable signs
of gender dimorphism.

The pons height of young men in the period of
youth is individually distributed from 23.1 to 28.4 mm,
the arithmetic mean is 26.5+1.4 mm; fluctuations of
the pons length indicators are in the range from 20.4
to 22.9 mm, the arithmetic mean is 22.3+1.3 mm; the
pons width is 30.2+1.4 mm on average (with
a minimum of 26.8 mm and a maximum of

32.4 mm).

Period Pons height (anti?;::r!(:)gi:z“or Pons width .In girls of the' same age group, the pons

(mm) dimension) {mm) (mm) height has an arithmetic mean of 25.8+1.5

The first childhood 24,7+0,8 20,9+0,5 26,3+2,1 | Mm (from 24.2 to 29.2 mm), the pons length
The second childhood 25,419 21,0¢1,5 28,9t1,6_| i5 21.41.1 mm (from 19.6 to 23.1 mm), and
The adolescence 267417 212416 30,6125 the width is 29.4+1.8 mm (from 25.6 to 32.4
The young adulthood 26,5+1,4 22,3+1,3 30,2¢1,4 | MM)- And as in the previous age groups, we
The first period of mature agel  26,5+1,7 21,4+1,2 30,212,0 | 90 not have reliable data on the difference

Table 2 — Results of the analysis of the longitudinal

dimensions of the women’s pons

in the pons longitudinal dimensions of boys
and girls.
And finally, we will consider the mor-

phometric indicators of the pons longitudi-
Pans height| . £ons length Pons width | nal dimensions of men and women in the

Period (R (anterior-posterior (e . . .
dimension) (mm) period of mature age, which is regarded
The first childhood 231411 To4s14d 275116 as the most stable in ontogenesis. In men,
e first childhoo = s 225 the arithmetic mean of the pons height is
The second childhood 24,4i1,2 21,1i0,9 27,5i1,6 26.5+1.7 mm (from 23.6to0 30.2 mm) and in
The adolescence 25,4+2,4 21,3+2,3 27,3+2,2 women — 25.6+1.3 (from 23.4 to 28.'5 mm).
The young adulthood 25,8+1,5 21,4+1,1 29,4+1,8 The arithmetic mean of the pons length for
The first period of mature age| 25,6+1,3 21,5+1,9 29,0+1,9 men is 21.441.2 mm (ranging from 19.7 to
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24.0 mm), and for women —21.5+1.9 mm (from 18.1 to
25.1 mm). The pons width of men has an average value
of 30.242.0 mm (minimum indicator — 26.8 mm, maxi-
mum — 34.1 mm), women — 29.0+1.9 mm (from 23.7 to
31, 4 mm). Therefore, despite the extensive distribution
range of morphometric indicators of the pons longitu-
dinal dimensions within the groups, it is impossible to
assert gender dimorphism.

But if the sought-after metric indicators are dis-
played on the diagrams (fig. 1, 2), their gradual increase
with age becomes quite noticeable. First of all, the fact

Conclusions.

1. Our research showed that a significant increase in
the pons size occurs during the second childhood, ac-
quiring a relatively stable state in adolescence.

2. It was established that the indicators of the longi-
tudinal dimensions of the men’s pons do not reliably dif-
fer from the similar indicators of the longitudinal dimen-
sions of the women’s pons, which indicates the absence
of gender dimorphism.

3. The research revealed a wide range of morpho-

that the pons increases in size in the period of second
childhood, reaching a more or less stable state in ado-
lescence, and in the following two age periods (young
adulthood and first period of mature age) is almost no
different from the previous one, which is clearly shown
by the data of the consolidated tables (tables 1, 2).

metric indicators of the pons longitudinal dimensions
within age groups.

Prospects for further research.

Conduct a comparative analysis of the pons morpho-
metric parameters of newborns and infants.
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MOPIBHANIbHUMA AHANI3 MOP®OMETPUYHUX MAPAMETPIB MOCTA 3A IAHUMUW MPT-306PAXEHb

BbosriHa O. A., NonaguHeub O. I, KonomiitueHko 0. A., /iuteuHeHko H. B.

Pe3stome. CyyacHi MeToan MarHiTHO-pe3oHaHcHOi Tomorpadii 403BoNAOTL He3nocepesHbO PO3MIAHYTU byao-
BY CTOBOYypa MO3KY Ta [al0Tb 3MOry BU3HAUYUTU MiCLLE3HAXOAKEHHA OCHOBHMX BHYTPILLHIX CTPYKTYP, AKI MOXYTb
ByTU AyrKe BarKNIMBUMM Npu iHTepnpuTaLii MPT-306paxeHb. OCHOBHOK METO AOCNIAKEHHA BUCTYMNAE BUSHAYEHHSA
3aKOHOMIPHOCTi BigMiHHOCTEl BiKOBOrO NepPeTBOPEHHS Ta CTaTeBOro AumMmopdismy moppomMeTpuyYHUX NapameTpis
mocrTa.

Y pob6orTi BuKopucTaHo 150 MPT-306pa*keHb ro/10BHOr0 MO3KY B ABOX B3aEMHO MeEPNeHAMKYNAPHUX NPOEKLiAX
(cariTanbHiit Ta GpoHTaNbHIl) YONOBIKIB i KiHOK Bikom Big 4 A0 35 pokiB. MopdomeTpuuHUIA aHani3 34iicHeHO 3a
[0NoMOroto nporpamHoro 3abesnedyeHHa RadiAnt Dicom Viewer Ha MP-Tomorpamax, BUKOHaHMX B cariTanbHili nio-
LWMHI, B pexkumax T1 i T2 3BarKeHnX 306parkeHb.

OTpuMaBLLKX pe3ynbTaTv Ta NOPIBHABLLM cepefHboapudMeTUYHI 3HAaYEHHA NMO340BXKHIX PO3MipiB MOCTY X10M-
YMKIiB Ta 4iBYATOK Nepiogy NepLioro AUTUHCTBA, MOXHA NEePeKoOHATUCA Y BiACYTHOCTI 4OCTOBIPHUX O3HAK CTAaTEBOrO
anmopdismy y AaHili BiKoBIK rpyni. Pe3ynbTaT 3HaYeHHA NO340BMKHIX PO3MIpPiB MOCTY X/IONUYUKIB Ta AiBYaTOK ne-
pio4y Apyroro AUTUHCTBA, AK | B NonepeaHii BiKOBiN rpyni, TAKOXK AOCTOBIPHO He BiApPi3HAOTLCA Big, aHANOTYHMX
noKasHwuKiB. Mpu po3rnagi mopdoMeTPUYHUX NOKA3HUKIB MOCTY XI0NYMKIB Ta AiBYaT NiANITKOBOro BiKy. Aiana3oH
po3noainy iHAMBIAYyaNbHMUX NOKA3HMKIB MO340BXKHIX PO3MIpiB MOCTa 3HAXOAMTLCA B Bi/iblU LWMPOKUX MEXKax, ane
roBOPUTU MPO AOCTOBIPHI O3HAKW CTaTEBOrO AMMOPPI3MY TaKOXK He YABNAETbCA MOXKAMBUM. BUcoTa mocTa toHakiB
Ta AiBYaT nepioay HOHALbLKOrO BiKy, K i B MONepeaHiX BIKOBUX rpynax MM HE MAEMO AOCTOBIPHMX AaHMX WOAO Bia-
MIHHOCTI NO340BXHiX PO3MipiB MOCTY tOHAKIB i AiB4aT. [1pn po3rnaAi NO340BXKHIX PO3MIpPiB MOCTY YO/O0BIKIB i XKIHOK
| nepiogy 3pinoro BiKy, AKMI BBaXKA€ETbCA HAaWbiNbL CTabilbHUM B OHTOreHesi, asie He 3BaKalouu Ha BENIMKWUIA fia-
NnasoH po3noainy MophoMeTPUYHNX MOKA3HMKIB NO3A0BMKHIX PO3MIpPiB MOCTY BCEPEAUHI rpyn, CTBEPAXKYBATU NPO
HaABHICTb cTaTeBOro AMMop®diamy He YABIAETLCA MOXKANBUM.

OTKe, BCTAHOBNEHO, L0 NMOKA3HMKU MO3L0BMXKHIX PO3MipiB MOCTa YO/I0BIKiB AOCTOBIPHO He BiApPi3HAOTLCA Big,
AHANOrNYHMX NOKA3HMKIB MO340BMKHIX PO3MipPiB MOCTa KiHOK, LLO BKAa3ye Ha BiACYTHICTb cTaTeBoro anmopdiamy
TAKOX Y NPOLECi AOCNIAXKEHHA BYN10 BUABNEHO BEMKUI Aiana3oH po3noainy moppomeTpUYHUX MOKA3HMKIB N0340-
BXHIX PO3MipiB MOCTa BCepeAnHi BIKOBUX rpyn.

KnouoBi cnoBa: HepBOBa CUCTEMa, FOJIOBHUI MO30K, 3aHi MO30K, CTPYKTYpa, BiKOBi 3MiHM, cTaTeBi 0cobau-
BOCTi, aHaTOMisi, MOPPOMETPUYHKI aHani3.

COMPARATIVE ANALYSIS OF THE PONS MORPHOMETRIC PARAMETERS ACCORDING TO THE DATA OF MRI
IMAGES

Boiagina O. D., Popadynets O. H., Kolomiichenko Yu. A., Lytvynenko N. V.

Abstract. Modern methods of magnetic resonance imaging make it possible to directly examine the brainstem
structure and make it possible to determine the location of the main internal structures, which can be very impor-
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tant in the interpretation of MRI images. The study’s primary goal is to determine the pattern of differences in age
transformation and gender dimorphism of the pons morphometric parameters.

The work used 150 MRI images of the brain in two mutually perpendicular projections (sagittal and frontal) of
men and women aged 4 to 35. Morphometric analysis was carried out using the RadiAnt Dicom Viewer software on
MR-tomograms performed in the sagittal plane in T1 and T2 weighted image modes.

After obtaining the results and comparing the arithmetic mean of the pons longitudinal dimensions of boys
and girls in the period of the first childhood, it is possible to make sure that there are no reliable signs of gender
dimorphism in this age group. Furthermore, the value results of the pons longitudinal dimensions of boys and girls
in the period of second childhood, as in the previous age group, are also not significantly different from similar in-
dicators. When considering the pons morphometric indicators of adolescent boys and girls, the distribution range
of individual indicators of the pons longitudinal dimensions is within wider limits. Still, it is also not possible to talk
about reliable signs of gender dimorphism. Regarding the pons height of boys and girls in young adulthood, as in
the previous age groups, we do not have reliable data on the difference in the pons longitudinal dimensions of boys
and girls. When considering the pons longitudinal dimensions of men and women of the first period of mature age,
which is regarded as the most stable in ontogenesis, but despite the extensive distribution range of morphometric
indicators of the pons longitudinal dimensions within the groups, it is not possible to assert the presence of gender
dimorphism.

Therefore, it was established that the indicators of the pons longitudinal dimensions of men do not reliably differ
from the similar indicators of the pons longitudinal dimensions of women, which indicates the absence of gender
dimorphism, also during the research, an extensive distribution range of morphometric indicators of the pons lon-
gitudinal dimensions within age groups was revealed.

Key words: nervous system, brain, hindbrain, structure, age-related changes, sexual characteristics, anatomy,
morphometric analysis.
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