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Pancreas studies were performed on 72 samplesnaiitifetal corpses (from 4 to 10 months) with thamgarieto-calcaneal
length of 165.0 to 500.0 mm and on 9 samples obpews by means of morphological examination. #stablished that in fetal and
early neonatal ontogenetic periods the typical rascshape is curved (7215 %) and its alternatived are arched (18+4 %) and
straight (10+2 %). The organometric pancreaticrpatars and its anatomic parts have two periodseohtcelerated development and
one period of the relatively slow development. $beond period of the relatively slow developmenefined only for the gland body
width. The model of predicting the standard vabhfgzancreatic morphometric parameters has theafimitpdesign: pancreatic length =
Bo + 0.094 x parieto-calcaneal length of a humar detgse, wher@o: 3.342 if the age period = 4 months; 4.731 = 5 months; 6.924 = 6
months; 10.349 = 7 months; 8.244 = 8 months; 13.821 = 9nonths; 17.489 = 1Gnonths; 18.087 = newborns.
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AHATOMIYHA MIHJIUBICTh OPTAHOMETPUYHHMX ITEPETBOPEHD IIJIIIIJTYHKOBOI
3AJI031 Y IVIOAIB I HOBOHAPO/UKEHUX JIIOJIMHUA

JlocImi ke H s TiIIUTYHKOBOI 3aJ1031 BUKOHaHI Ha 72 nperaparax TpyriB mwiofis (Bix 4 mo 10wmicsmis) Bix 165,0mm mo 500,0
MM TiM' STHO-IT SITKOBOI JTOBXHHH Ta 9 HOBOHAPOIDKEHHX 32 JIOTIOMOTO MOP(OJIOTIYHUX JIOCIILKeHb. BCTaHOBIECHO, 0 Y (heTalbHOMY
Ta PaHHBOMY HEOHATAILHOMY IIEpPiofiax OHTOrCHE3y THUIIOBOO (HOPMOIO ITi/ILITYHKOBOT 3a5103H € 3irHyTa (7245 %),BapianTHi ii Gpopmu
— nyronoxnioua (18+4 %)Ta npsima (1012 %). lyist OpraHOMETPUYHKMX TIAPAMETPIB i ILTYHKOBOT 3aJI031 Ta 1i aHATOMIYHUX YaCTUH
MPUTAMaHHO JIBa HEPiOaN MPUCKOPEHOTO PO3BHUTKY Ta MEPiOf BiHOCHO CIOBLUIHHEHOTO PO3BUTKY. TUTbKM U IIMPHHM TiNla 327031
BU3HAYAETHCSI IPYTHI TIEPiof BITHOCHO CIIOBUTBHEHOTO PO3BHUTKY. Mo/elb IPOrHO3yBaHHS HOPMATUBHKX 3HAUYCHb MOP(MOMETPUYHNX
mapamMeTpiB TOBKHUHH ITiAILTYHKOBOI 3aJI03M Ma€ BUIIS: JIOBKHMHA MiAILTYHKOBOI 3251034 = Po + 0,094x TiM' siHO-IT' ITKOBa TOBKHHA
wiona, 1ie Po: 3,342 axmio BikoBuii nepion = 4 wmic; 4,731 = Svic; 6,924 = Guvic; 10,349 = ic; 8,244 = 8uvic; 13,821 = Quic; 17,489
= 10wmic; 18,087 =HoBoHapomxeHi.

Kutro4oBi cj1oBa: miuuTyHKOBa 3a1103a, QHATOMIs, TUT1JT, HOBOHAPODKECHHH, JTIOINHA.

The work is a fragment of the research project ‘Badties of sex-age structure and topographic andtal
transformations of organs and structures of theybaithe pre- and postnatal stages of ontogenésaures of perinatal anatomy and
embryotopography”, state registration No. 0120U101.5

Today, at the present stage of the society devaloprthere is a paradoxical statement, namely, that
the level and capabilities of modern diagnostic predentive medicine are ahead of knowledge ohunean
body’s normal structure. Many clinicians have comdhe conclusion that it is impossible to justihe
advisability of rational treatment methods withanterstanding the patterns of human body’s devedopm
and structure. Therefore, morphological data aesl ue diagnose many diseases. Therefore, the sfudy
individual human development patterns is an urgestilem of today [1, 2, 8, 11].

In recent years, there has been a significantieased interest in clinical and variant anatomytdue
the increasing use of diagnostic imaging methodspzited tomography and magnetic resonance imaging),
which permit intravital determination of the bodyisgans and structures status. Many questions @n th
normal morphology and structures of the body abgestito revision, new handbooks of anatomicaltshar
classical and clinical anatomy are developed. 8sudif individual anatomical variability patternse ar
connected with this topical field of the currentrpimlogy [3, 7, 10].

There is a well known description of the pancreglamd (PG) as an organ that provides adequate
digestion, external and internal secretion, aridvislved in many physiological processes, from sliga up
to adaptation processes, including maintaining lustasis throughout the body [ 5].

The pancreas performs two main functions, dependmgvhich its exo- and endocrine parts are
distinguished. The function of the organ’s exociagt is to produce pancreatic fluid. The endocpag of
the pancreas is represented by small cell clusfgacreatic islets, which are also called islétsamgerhans.
Pancreatic islets consist of endocrine cells -latytes, between which the fenestrated type heniltzségs
pass, surrounded by pericapillary spaces [4, 9].
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Anatomical studies of the pancreas in fetuses agdborns will permit to determine the
morphological aspects of individual variability, isth will serve as a basis for establishing diffénregriants
of structure and malformations in the postnatailopenf ontogenesis, and can be used in the developaf
new surgical approaches and techniques in newbants infants. The obtained new scientifically
substantiated data on the organometric charaaterit the pancreas in fetuses and newborns areriamp
for establishing criteria for the gland’s develominend its compliance with the terms of pregnaB¢y].

The purpose of the work was to clarify the features of the qreatic gland’'s structure and
topography and to establish its organometric paens i@ human fetuses and newborns.

Materials and methods. Study of the pancreas ontogenetic transformatioss performed on 72
samples of fetal corpses (from 4 to 10 months) &h.0 to 500.0 mm of parieto- calcaneal lengthLjR@d
on 9 newborns of both sexes who died of causesetaied to the digestive system diseases and withou
external signs of anatomical deviations or abndti@sland without obvious macroscopic abnormalities
the normal structure of the abdominal organs. Adeganatomical methods were used during the study:
macropreparation, magnetic resonance imaging, geapby, topographic anatomical sections and
morphometry. Statistical analysis of the obtainathavas performed using a licensed RStudio softwére
null hypothesis that the samples were taken frosmgle distribution, or from distributions with tlsame
medians, was tested:

Ho: { each group has identical distribution }

Ha: { each group does not have identical distribution

We used the Student's test, the nonparametric Erugkllis test to answer the question of whether
there is a difference between the groups’ distidingt but the above test does not specify whickicodar
groups differ; the Conover-Iman test to comparelgistic dominance and to obtain results betweéereliit
pairwise comparisons after the Kruskal-Wallis tesstochastic dominance among K groups.

When analyzing the sample correlation coefficiegptthe correlation strength was assessed by the
Chaddock scale: at r = 0 — no correlation; at r=-00.3 — weak correlation; 0.3 — 0.5 — moderangth
correlation; 0.5 — 0.7 — noticeable correlatio7-Q.9 — high strength correlation, 0.9-1 — venyhhitrength
correlation. The values at p <0.05 were considstagistically significant.

The work was performed in compliance with the basiavisions of the ICH GP (1996), the
Council of Europe Conventions on Human Rights andmBdicine (dated 04.04.1997), the Helsinki
Declaration of the World Medical Association on #thical principles of scientific medical reseawith
human participation (1964-2013) and the order eMIOH of Ukraine No. 690 dated 23.09.2009.

Results of the study and their discussionBased on the pronouncement and direction of the
pancreas anatomical parts, we have identified tma&a forms: curved, arched, straight. The typioah of
PG in fetuses and newborns is curved, which isrebdan 72+5% of cases, less often — arched (18t4%)
rarely - straight (10+2%). Interestingly, the vausf the mean percentages in the incidence of dusne
straight forms of the pancreas are higher in 6-ithrold fetuses, and lower — in early and latesiesuand
newborns. In our opinion, this is due to the faet in this age group, 8% of observations reveae@nts of
the pancreas structure. Curved and arched shapties gfand are characterized by a larger headedbdily.
The pancreas head in all its forms is located a#yiand caudally to the body and tail.

To more accurately characterize the curved shagiegbancreas as a typical shape for the fetal and
early neonatal periods of ontogenesis, we havetanifsed the organ’s characterization based on the
correlations between the length of the gland amdrntomical parts. Reliably (p <0.05) larger valokthe
pancreas head, body and tail lengths sum, compartée length of the organ, generally ensure tlearacy
(100%) of its curved shape study.

Given the pronouncement of the pancreas anteriaiebowe have identified two types of its cross
section: flat and triangular. The flat type is tgdiof fetuses and newborns, but it decreasesfetdhgrowth
(in early fetuses it is detected in 78% of cases-i7-month-old fetuses — 62%, in 8—10-month-old an
newborns — 58%). In contrast, with the growth ¢figes, the number of triangular type of pancreaeases
(in early fetuses — 22%, in late fetuses and nemgberd2%). It should be noted that the triangyae of the
gland tail's cross-section reaches 55% of obsemsin late fetuses and newborns.

The pancreas is usually located retroperitoneatily; in 16% of cases in late fetuses and newbaorns i
is located mesoperitoneally. In the triangular fypgee tail of the gland is covered with peritoneum
mesoperitoneally.

During the fetal and early neonatal periods of getesis, the pancreas length increases from
14.41+0.28 mm (4-month-old fetuses) to 29.08+0.261 rfneonatal period) (table 1). Organometric
parameters of the pancreas length increase thefromsthe 4th to the 6th month and from the 7th thaf
fetal development to the neonatal period. Given fe that from the 6th to the 7th month of fetal
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development, the organometric parameters of therpas length increase slightly, this period candlied a
period of delayed development.

According to the Conover-Iman test for pancreagtlenthe median difference for all possible age
pairs is statistically significant, except for gdiB months — 9 months", "8 months — 10 monthshigths —
10 months" and "10 months — Newborns ".

Table 1
Length of the pancreas in human fetuses and newbasr{mm)
Length of the pancreas
M+m Confidence intervals limits
4 months 14.41+0.28 13.80-15.02
5 months 16.91+0.30 16.27-17.55
6 months 19.29+0.40 18.43-20.15
7 months 20.58+1.20 17.94-23.22
8 months 26.50+0.28 25.85-27.15
9 months 26.74+0.28 25.96-27.52
10 months 27.60+0.41 26.45-28.75
Newborns 29.08+0.28 28.43-29.73

The length of the pancreas head in fetuses andameg/mcreases from 7.02+0.16 mm (4-month-old
fetuses) to 14.36+0.17 mm (neonatal period), witdlavidth — from 4.10£0.16 mm up to 8.03+0.08 mm,
respectively (table 2). Two periods of accelerakegelopment of the pancreas head length from tho4he
6th month and from the 7th month of intrauterineeltgoment to the period of the newborn, and itsthwiel
from the 4th to the 5th month and from the 6th thaftintrauterine development to the neonatal perio

From the 6th to the 7th month for the pancreas lheegth and from the 5th to the 6th month of
intrauterine development for its width are refenedhe period of relatively slow development. Acting to
the results of the Conover-Iman test for the leragtth width of the pancreas head, the median differéor
all possible age pairs is statistically signifigaxcept for its length pairs — “5 months - 7 mehth6é months
- 7 months”, “8 months - 9 months”, “9 months - f@nths”, “9 months — Newborns”, “10 months —
Newborns”, for width — “5 months - 6 months”, “8 nibs - 9 months”, “8 months - 10 months”, “9 months
10 months”, “9 months — Newborns”, “10 months — ldems”.

Table 2
Length and width of the pancreas head in human fees and newborns (mm)
Pancreas head length Pancreas head width
Mzm Confidence intervals limits Mzm Confidence ials limits

4 months 7.02+0.16 6.67-7.37 4.10+0.16 3.74-4.46
5 months 7.8610.05 7.33-8.39 5.33+0.15 5.01-5.65
6 months 9.34+0.45 8.36-10.32 5.01+0.25 4.48-5.54
7 months 8.46+0.32 7.75-9.17 6.19+0.34 5.44-6.94
8 months 11.1440.39 10.25-12.03 7.00+0.23 6.47-7.53
9 months 12.82+0.50 11.42-14.22 7.22+0.36 6.23-8.21
10 months 14.024+0.22 13.42-14.62 7.80+0.26 7.08-8.5

Newborns 14.36+0.17 13.96-14.76 8.03+0.08 7.85-8.21

The length of the corpus pancreatic in fetuses aedborns increases from 6.28+0.12 mm
(4-month-old fetuses) to 14.84+0.20 mm (neonataloge while its width — from 4.15+0.16 mm up to
7.17+0.11 mm, respectively (table 3). From the #ththe 5th month and from the 6th month of fetal
development to the neonatal period for the cormmatic length, for its width — from the 4th be t5th
month and from the 6th to the 8th month of fetalelflgpment are the two periods of accelerated dpueat,
and from the 5th to the 6th month for the corpuxpeaatic length and from the 5th to the 6th monthfaom
the 8th month of fetal development to the periothefnewborn for its width are the periods of retdy slow
development.

According to the results of the Conover-Iman testifie length and width of the pancreas body, the
median difference for all possible age pairs isssizally significant, except for its length pai¥s5 months—
6 months”, “8 months- 9 months”, “9 months- 10 months”, “8 months- 10 months”, “10 months-
Newborns”, for width- “5 months- 6 months”, “7 months-8 months”, “7 months- 9 months”, “8 months-
9 months”, “7 months- 10 months”, “8 months- 10 months”, “9 months- 10 months”, “7 months-
Newborns”, “8 months- Newborns”, “9 months- Newborns”, “10 months Newborns”.

Table 3
Length and width of the pancreas body in human fetses and newborns (mm)
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Pancreas body length Pancreas body width
Mzm Confidence intervals limits Mzm Confidence imals limits

4 months 6.28+0.12 6.01-6.55 4.15+0.16 3.80-4.50
5 months 8.11+0.29 7.50-8.72 5.12+0.17 4.77-5.47
6 months 8.36+0.34 7.63-9.09 5.36+0.21 4.91-5.81
7 months 9.57+0.40 8.69-10.45 6.56+0.40 5.69-7.43
8 months 12.00+0.52 10.80-13.20 7.07+0.34 6.28-7.86
9 months 13.00+0.25 12.30-13.70 7.02+0.29 6.21-7.83
10 months 13.32+0.37 12.28-14.36 7.44+0.22 6.83-8.0

Newborns 14.84+0.20 14.39-15.29 7.17+0.11 6.92-7.42

During the fetal and early neonatal periods of gaetsis, the length of the tail of the pancreas
increases from 5.16+0.22 mm (4-month-old fetuses3.49+0.27 mm (neonatal period), its width - from
3.62+0, 09 mm to 7.82+0.24 mm, respectively (taleThere are two periods of accelerated developofen
the length and width of the tail of the softwarenfrthe 4th to the 5th month and from the 6th montietal
development to the neonatal period. From the 5ttihéo6th month of fetal development is the peribd o
relatively slow development for the length and Wwidf the pancreas tail.

According to the results of the Conover-Iman testtiie length and width of the pancreas tail, the
difference in medians for all possible age pairstaistically significant, except for its lengtiairs — “5
months — 6 months”, “6 months — 7 months”, “6 ment® months”,”7 months — 8 months”, “8 months — 9
months”, “8 months — 10 months”, “9 months — 10 thet) “7 months — 9 months”, “8 months — Newborns
“ “9 months — Newborns”, “10 months — Newbornsdr fvidth — “5 months — 6 months”, “6 months — 7
months”, “8 months — 9 months”, “8 months — 10 rhefit“8 months — Newborns”, “9 months — Newborns”,
“10 months — Newborns”.

Table 4
Length and width of the pancreas tail in human fetges and newborns (mm)
Pancreas tail length Pancreas tail width
M+m Confidence intervals limits M+m Confidence ivals limits
4 months 5.16+0.22 4.66-5.66 3.62+0.09 3.42-3.87
5 months 6.42+0.14 6.116.73 4.42+0.16 4.09-4.75
6 months 6.78+0.43 5.86-7.70 4.45+0.16 4.11-4.79
7 months 7.09+0.38 6.25-7.93 5.13+0.39 4.27-5.99
8 months 7.84+0.31 6.11-8.57 7.01+0.36 6.18-7.84
9 months 7.90+0.37 6.87-8.93 7.04+0.17| 6.58-7.50
10 months 8.2610.37 7.23-9.29 7.18+0.14 6.80-7.56
Newborns 8.49+0.27 7.87-9.11 7.82+0.24 7.28-8.36

After correlating all organometric parameters @f plancreas and its anatomical parts during fethl an
early neonatal periods of ontogenesis using thesBeaorrelation coefficient, it was establishedt tthe
values of all paired correlation coefficients aréte close to 1 (> 0.74), which indicates the clegeng
positive correlation between all morphometric paetars.

When comparing the mean values of the pancreashmmigiric parameters in all age groups using
the Wilcoxon test, it can be stated that all p-galare greater than the significance level 0.05, which
means no significant difference. Thus, based oratilemetic mean of the pancreas length, we cald bui
model for predicting the normative values of thgam's morphometric parameters during fetal andyearl
neonatal periods of ontogenesis, using the adedétus and newborn and its parieto-calcanealieng

Model of the pancreas length during the fetal jgesiod in newborns:

Length of the pancreasp® + 0.094 x parieto-calcaneal length of the fetus,

where f0: 3.342, if the age period = 4 months; 4.731 =dntims; 6.924 = 6 months; 10.349 =
7 months; 8.244 = 8 months; 13.821 = 9 months; 887410 months; 18.087 = Newborns.

The coefficient of the model determination is 94418

Identification of typical and variant forms of paeas in fetuses and newborns will help to distisigui
its abnormal forms with the subsequent interpitatif morphofunctional features of this organ, Wwhie
given in the works of A.V. Smirnov, |.E. Trubitsj@d], S.T. Amann et al. [5]. Studies on the indiatiu
anatomical differences amplitude of the pancreéatirses and newborns permit to detailize the adidianing
and stages of its morphogenesis after birth. Thienpeed morphological study differs from the wetlekvn
ones by the fact that determination of correlatibasveen the pancreas organometric parameterstiveith
subsequent determining the periods of acceleratdddelayed development of this organ has important
theoretical and practical significance [3, 11].
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Designing a model of the pancreas length in fetaadsnewborns will help the correct interpretation
of perinatal ultrasound and computed tomographiythdd plays a crucial role in the prevention ofifpmeal
pathology. But the concept of the norm for compariwith the actual data of the study is currentlyesy
complex and poorly studied issue [6, 8].

1. In the fetal and early neonatal periods of oemegis, the typical form of the pancreas is curved
(72+5%), its variant forms are arched (18+4%) araight (10+£2%).

2. The organometric parameters of the pancreagsaadatomical parts of fetuses and newborns are
characterized by the two periods of accelerate@ldpment and a period of relatively slow developtmen
Periods of accelerated development are: from thetalthe 6th month and from the 7th month of fetal
development to the neonatal period are charaateoisthe pancreas length and the length of itslhfram
the 4th to the 5th month and from the 6th montfetal development to the neonatal period — fortieind the
pancreas body and tail and for the width of itsdharad tail; from the 4th to the 5th month and fithe 6th to
the 8th month of fetal development — for the widththe the gland’s body. Period of relatively slow
development is from the 6th to the 7th month ddlfdevelopment — for the length of the pancreasthad
length of its head; from the 5th to the 6th moritfetal development — for the length of the pansteady and
tail and the width of its head and tail. Only fbe twidth of the gland’s body, the second periocetidtively
slow development from the 8th month of fetal deprient to the neonatal period is determined.

3. The model for predicting the normative valueshef pancreas length morphometric parameters
during the fetal and early neonatal periods of genesis is written as: length of the pancrefi® = 0.094 x
parieto-calcaneal length of the fetus, wh®e3.342, if the age period = 4 months ; 4.731mdhths; 6.924
= 6 months; 10,349 = 7 months; 8.244 = 8 months32113= 9 months; 17.489 = 10 months; 18.087 =
Newborns.
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