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During any surgery, in addition to pathology-related factors, it is necessary to evaluate
the individual features of the anatomy of a particular area or complex of organs. The
relevance of such data is confirmed by the results of numerous studies that show that
half of patients are characterized by certain anatomical variants, including the location
of the arteries and biliary tract. The purpose of the work is to establish the peculiarities
of the morphometric parameters of the components of the hepatic-duodenal ligament.
The study was based on 50 preparations of fetus corpses (4 to 10 months) and 10
newborns without external signs of anatomical abnormalities or congenital
malformations. Adequate anatomical methods were used during the study:
macropreparation, injection of blood vessels, making topographic anatomical sections,
morphometry. Statistical analysis of the obtained data was performed using the licensed
program RStudio. During the perinatal period, the length of the hepatic-duodenal
ligament was found to increase from 5.224+0.572 mm in fetuses for 4 months to
32.12+1.77 mmin newborns. The chart of change of the average values of its length by
months of prenatal development indicates uneven increase of organometric parameters.
From 4 to 5 months observed a significant increase in the length of the hepatic-
duodenal ligament, while from 5 to 7 months of development observed a period of
relative slowdown of its length, and from 5 to 6 months of development even a relative
decrease in length. The period from 7 to 10 months determines the period of accelerated
growth of ligament. The indices of the width of the hepatic-duodenal ligament in the
perinatal period increased from 3.292+0.227 mm in fetus of 4 months to 21.25+0.938
mm in newborns. The width increases are not uniform. The periods of accelerated
development (4-5 months and 9 months - newborns) and the period of slow development
(5-8 months) were observed. It was proved that there are periods of accelerated and
slow development, in which during periods of intensive development, organometric
indicators always differed significantly, were smaller than the previous ones and
outweighed the following ones respectively (4-5 months and 7-9 months, p<0.05).
Regarding the periods of slow development, the organometric indicators in these periods
did not differ significantly (p>0.05). Therefore, analyzing the dynamics of changes in
the morphometric parameters of the components of the hepatic-duodenal ligament,
revealed periods of their accelerated and slow growth.
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Introduction

Hepatic-duodenal ligament, portal hepatic vein and
gallbladder are target structures during laparoscopic
cholecystectomy - one of the most common surgical
interventions. This manipulation is for the purpose of treating
gallstone disease, which, although a benign disease, is
potentially dangerous to the patient. As with any surgical
manipulation, cholecystectomy is at risk for complications
and errors for the surgeon. Considering the importance of

the communication structures: biliary tract, portal hepatic
vein, hepatic arteries, etc., any damage to them is dangerous
to the life of the patient [21-23]. That is why, along with surgical
skills, knowledge of variants and features of the topography
of structures of the hepatic-duodenal ligament is equally
important for the favorable course of surgery. The ductal
system of the liver, gallbladder and pancreas develop from
the endodermal diverticula of the duodenum, which are
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immersed in the transverse septum, which promotes the
formation of a ligamentous apparatus - the small omentum
and hepatic-duodenal ligament [24, 25]. Further growth and
rotation of the duodenum lead to displacement of the
rudiments of the pancreas and extrahepatic bile ducts more
dorsally than the duodenum [1-6].

The gallbladder and bladder duct develop from the
vesical diverticulum. Certain features of its development lead
to the formation of certain variants of the structure. By this
term we can mean the doubling of the gallbladder, the
septum of the bladder, the bladder deeply immersed in the
parenchyma of the liver, the gallbladder with mesentery and
the left-sided position of the gallbladder. It should be noted
that most of these anatomical features (except for the deep
position of the bladder) do not present complications for the
surgeon during cholecystectomy [7-12].

The purpose of the study was to determine the
peculiarities of the morphometric parameters of the
components of the hepatic-duodenal ligament of fetuses
and newborns.

Materials and methods

The study was based on 50 preparations of corpses of
fetus (4 to 10 months) and 10 newborns without external
signs of anatomical abnormalities or congenital
malformations. Adequate anatomical methods were used
during the study: macropreparation, injection of blood
vessels, making topographic anatomical sections,
morphometry.

The work was performed in compliance with the main
provisions of the Declaration of the World Medical Association
on the ethical principles of conducting scientific and medical
research with human participation (1964-2000) and the order
of the Ministry of Health of Ukraine No. 690 of 23.09.2009
and is a fragment of a comprehensive planned initiative
scientific research work of department anatomy of human
named after M.G. Turkevych, anatomy, topographic anatomy
and operative surgery of the Higher Medical Institute of
Ukraine "Bukovinian State Medical University": "Features of
morphogenesis and topography of organs and systems in
prenatal and postnatal ontogeny periods" (State registration
no. 0115U002769).

Statistical analysis of the obtained data was performed
using the licensed program RStudio. The null hypothesis
was tested that the samples were taken from one distribution
or from distributions with the same median:

H,: {each group has the same distribution}

H,: {each group does not have the same distribution}.

The nature of the distributions was estimated for each of
the variations obtained, the average for each trait being
studied, the standard deviation, the percentile span of the
indicators. Used Student's t test, nonparametric Kruskal-
Wallis test (answers the question whether there are
differences between group distributions, but does not specify
which groups are different), Conover-lman test for
comparison of stochastic dominance and results between

different pairwise comparisons after test for stochastic
dominance among groups. Statistically significant values
were considered to be p<0.05.

Results

Analyzing the organometric parameters of the hepatic-
duodenal ligament by constructing a box diagram (Fig. 1), it
can be seen that the difference between the medians of the
samples (horizontal line in the box) is statistically significant.
The Kruskal-Wallis test performed the following results:
since p<0.05, the difference between the medians of the
groups is statistically significant. Using the Conover-Iman
test, when comparing the morphometric parameters of the
length of the hepatic to duodenal ligament of fruits of different
age groups and newborns, revealed certain features of their
dynamics. The length of the hepatic-duodenal ligament of
the fetus of 4 months significantly shorter than in fetus of 5
months (p<0.05). However, this parameter is not significantly
different from such fruits for 6 months (p>0.05), the latter, in
turn, is significantly smaller than the length of the hepatic-
duodenal ligament of the fetus for 5 months. Further, from
the 6th to the 9th month of development, the morphometric
indices differ significantly with each other, and the index of
the length of the hepatic-duodenal ligament of each
subsequent month significantly exceeds that of the previous
month. Median difference for couple: "10 months" -
"newborns" are not statistically significant (p>0.05), that is,
the length of the hepatic-duodenal ligament of the fetus is
10 months and newborns were not significantly different,
although they were by far the highest among all study groups.

Descriptive statistics of the length of the hepatic-
duodenal ligament during the perinatal ontogeny period are
presented in Table 1.

The graph of the mean values of hepatic-duodenal
ligament by age group (Fig. 2) of the perinatal period indicates
the intensity of changes in the parameters of hepatic-
duodenal ligament during the perinatal ontogeny period.

Column diagram for the group of medium hepatic-
duodenal ligament widths looks like (Fig. 3).

Analyzing the morphometric parameters of the width of
the hepatic-duodenal ligament by constructing a box
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Fig. 1. Box diagram of length of hepatic-duodenal ligament by age
groups.
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Table 1. Descriptive statistics of hepatic-duodenal ligament length

during the perinatal ontogeny period.

Age arou Average Standard error for Confidence interval
¢ group 9 the average for the average
4 month 5.224 0.572 (4.090; 6.352)
5 month 8.551 0.681 (7.021; 10.08)
6 month 7.627 0.485 (6.543; 8.753)
7 month 10.25 0.48 (9.171; 11.33)
8 month 15.17 1.04 (12.81; 17.53)
9 month 20.80 1.20 (18.09; 23.51)
10 month | 27.91 1.09 (25.48; 30.34)
Newborns 32.12 1.779 (27.94; 36.30)
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Fig. 2. Schedule average values of hepatic-duodenal ligament
length in age groups.
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Fig. 3. Box diagram of hepatic-duodenal ligament width by age
groups.
Table 2. Descriptive statistics of hepatic-duodenal ligament width
during the perinatal ontogeny period.

Age group | Average Standard error for Confidence interval
the average for the average
4 month 3.292 0.227 (2.811; 3.786)
5 month 6.495 0.282 (5.862; 7.127)
6 month 6.184 0.211 (5.754; 6.667)
7 month 7.952 0.471 (6.894; 9.015)
8 month 10.28 0.51 (9.134; 11.43)
9 month 11.92 0.37 (11.08; 12.76)
10 month 16.99 0.79 (15.24; 18.74)
Newborns 21.25 0.90 (19.26; 23.38)
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Fig. 4. Graph of mean hepatic-duodenal width by age groups.

diagram (see Fig. 3), it can be seen that the difference
between the medians of the samples (horizontal line in the
box) is statistically significant. The Kruskal-Wallis test
performed the following results: since p<0.05, the difference
between the medians of the groups is statistically significant.
Using the Conover-Iman test, when comparing the
organometric parameters of the width of the hepatic-
duodenal ligament of fetus of different age groups and
newborns revealed certain peculiarities of their dynamics.
Width of hepatic-duodenal ligament of fetus 4 months
significantly less than in fetus of all subsequent age groups
(5 months - newborns) (p<0.05). However, this parameter is
not significantly different from such fetus for 5 months and 6
months (p>0.05), the latter in turn significantly smaller than
the width of the hepatic-duodenal ligament of the fetus for 7
months - newborns. In the following, the parameters of the
width of the hepatic-duodenal ligament from fetus 7 months
to newborns significantly outweigh those of the previous
month and significantly less than the parameters of the
following months.

Descriptive statistics of the width of the hepatic-duodenal
ligament during the perinatal ontogeny period are presented
in Table 2.

The graph of mean hepatic-duodenal ligament lengths
by age group (Fig. 4) of the perinatal period indicates the
intensity of change in hepatic-duodenal ligament width
during the perinatal period.

Discussion

Comparing the graphs of the average values of the
length and width of the hepatic-duodenal ligament at each
of the stages of the perinatal period, it is worth noting that
some processes of increasing organometric parameters
are not synchronous.

The graph of average values of the length of the hepatic-
duodenal ligament by age groups of the perinatal period
indicates the presence of two periods of accelerated
development (4-5 months and 7-9 months) and a period of
slow development (5-7 months). Regarding the width of
the ligament, we found that there were two periods of
accelerated development (4-5 months and 9 months -
newborns) and a period of slow development (5-8 months).
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It is worth noting that at some stage of development (6
months), the length of the hepatic-duodenal ligament is
even slightly reduced, which can probably be associated
with an increase in the adjacent organs - the liver and the
duodenum in this period [13-20].

The presence of periods of accelerated and delayed
development is confirmed by the validity of the differences
in indicators of width and length of hepatic-duodenal
ligament. The period of slow increase in the ligament length
is 5-7 months, coincides with periods of no significant
difference between organometric parameters (p>0.05). At
the same time, the periods of accelerated growth coincide
with the periods of significant difference in the
morphometric parameters of the ligament (4-5 months and
7-9 months, p<0.05). A similar situation was observed with
periods of intensive and slow growth of the link width. For
4-5 months we observe a period of accelerated increase
in the width of the hepatic-duodenal ligament at the same
time, the morphometric parameters significantly increase
and differ (p<0.05). While in the period of slow development
(5-6 months), the morphometric parameters of the ligament
width do not differ (p>0.05).

Conclusions
1. During the perinatal period, the length of the hepatic-
duodenal ligament increases from 5.224+0.572 mm in
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OPFAHOMETPWUYHI NAPAMETPU MNEYIHKOBO-ABAHAOLATUMNAINOI 3B'A3KN Y NEPUHATANILHOMY NEPIOAI

FO3bko P.B., Cno6odsiH O.M.

[1id yac nposedeHHsi 6yOb-9K020 OrepamuBHO20 8mpy4aHHs, OKpiM ¢hakmopie, W0 8UKUKaIU rnamorsoeit, HeobxidHo ouiHumu
iHOusidyarnbHi ocobnugocmi aHamomii miei yu iHwoi dinsiHKu, abo KoMrekcy opeaaHie. AKmyarnbHicmb makux 0aHux niomeepoxxyemscs
pe3ynbmamamu YucseHHUX 00cnidxXeHb, Kompi rnokasytomsb, WO 0o/08UHI NayieHmMie xapakmepHi rneeHi aHamomi4yHi eapiaHmu,
30Kpema, i poamauwyeaHHs1 apmepil ma »os4yosugiOHux wrsxie. Mema pobomu - ecmaHosumu ocobnusocmi MopghoMempuyHUX
rnapamempie KOMIoHeHmi8 nevyiHkogo-0eaHadusimunaroi 38’s3ku. Mamepianom docnidxeHHs nocnyxunu 50 npenapamie mpynig
nnodie (8i0 4 do 10 micsayig) ma 10 HogoHapodxeHuUx 6e3 308HIWHIX 03HaK aHamoMIiYHUX 8idXuneHb abo 8pOOXeHUX 8ad pPO38UMKY.
[1id 4ac docnidxeHHs1 sukopucmosysanu adekeamHi aHamoMidHi Memodu: MakporpernapyeaHHs, iH'€KUito KPOBOHOCHUX CyOUH,
8U20MoBJIeEHHST morozpagho-aHamoMiYHUX 3pi3ie, Mopghomempiro. CmamucmuyHul aHasia ompumaHux 0aHuUx rnpogoousiu 3a O0MOMO20t0
niyeH3oeaHoi npozpamu RStudio. BcmaHo8reHo, wo ernpodosx nepuHamarnbHO20 nepiody 0oexuHa neviHkogo-0s8aHaduysmunanoi
38'A3Ku 36inbwyemscs 8i0 5,224+0,572 mm y nnodie 4 mic. 0o 32,12+1,77 mm y Ho8oHapoOdxeHux. paghik 3MiHU cepelOHix 3Ha4eHb ii
Q08XUHU MO MICAUSIM 8HYMPIiWHbOYymMpPObHO20 pO38UMKY 8Ka3ye Ha HepIBHOMIpHE 306iNbWeHHsT op2aHoOMempuYHUX napamempis. Tak,
3 4 no 5 mic. cnocmepizanu icmomue 36inbweHHsT Q0BXUHU reviHKogo-08aHadussmunanoi 38's13ku, 8 mol 4Yac sik 3 5 no 7 micsiub
po3sumky criocmepieanu nepiod 8iOHOCHO20 yrosibHEeHHS 36inbWeHHs i doexuHU, a 8 rnepiod 3 5 no 6 micsaui po3sumky Hasimb i
8iOHOCHE 3MeHWeHHs1 008XuHU. Y nepiod 3 7 no 10 micAyi susHavaembCcsi nepiod rpuUcKopeHo2o pocmy 38'asku. [MoKa3HUKU WUpPUHU
reyviHKogo-08aHadussmunarol 38'a3ku y nepuHamarsnbHoMy nepiodi 36inbwyromscsi 3 3,292+0,227 mm y nnodie 4 mic. do 21,250,938
MM y HO80HapoOxeHuXx. 36inbweHHs WupuHu 8i0bysaembcs HepigHoMipHO. Criocmepieanu HasigHicmb nepiodie NPUCKOPeHo20 PO38UMKY
(4-5 mic. ma 9 mic. - HogoHapodxeHi) ma repiod yrnoeinbHeHo20 po3sumky (5-8 mic.). byno doeedeHo HasigHicMb repiodie NPUCKOPeHo20
ma yroeinbHeHo20 PO38UMKY, 3@ KOMPUMU y repiodu iHMeHCUBHOZ0 PO38UMKY Op2aHOMEMPUYHI MOKa3HUKU 3aexou 00Cmoe8ipHO
8i0pi3HANuUCh, 6ynu MeHwuUMu 3a ronepedHi ma rnepeesaxanu HacmyrHi, 8idnosidHo (4-5 mic. ma 7-9 mic., p<0,05). LLjodo nepiodis
yroginbHeHO020 PO38UMKY, MO op2aHOMEMPUYHI MOKa3HUKU 8 OaHi nepiodu docmosipHo He 8idpisHsnuck (p>0,05). Omxe, aHani3yo4u
OuHaMIKy 3MiH MOPghoMempuUYHUX Mapamempie KOMIOHEeHMI8 reviHKko8o-08aHadussmunasnoi 368’s3ku, susienieHi nepiodu ix MPUCKOPeHo20
ma ynoeinbHeHo20 pocmy.

KnrouoBi cnoBa: redyiHkogo-08aHadusimurnana 36’s3ka, rnio, aHamomisi, rioouHa.

OPrAHOMETPUYECKUE MAPAMETPbI MEYEHOYHO-ABEHALLATUNEPCTHOW CBA3KU B MEPUHATAJIbHOM NEPUOLE
HO3bKk0 P.B., Cno6odsiH A.H.

Bo epems nposedeHusi onepamusHbIX Mewamernscme, Kpome (hakmopos, noeneKkwux 3a coboli namonoauto, HeobxoOUMO y4umbsieams
u uHOusudyarnbHble 0CObeHHocmu aHamomuu mol unu uHol obnacmu, unu KoMmrsekca ornepupyembix opeaHo8. AKmyarnbHOCMb
makux OaHHbIX nodmeepxdaemcs pe3ynbmamamMu MHOXecmsa uccredogaHull, KOMopble yKasbleéarom Ha mo, 4Ymo 8 rosI08uHe
crny4yaee nayueHmam xapakmepHbl ornpedesieHHble aHamoMu4yecKue eapuaHmel paaMeweHusr apmepul U xendyeebigodsauux nymed.
Llenb pabomsl - ycmaHo8ume 0CO6eHHOCMU MOPGOMEmPUYECKUX napamempo8 KOMIMOHEHMO8 ne4eHOYHO-08eHadyamunepcmHou
ces3ku. Mamepuanom uccnedosarus nocnyxunu 50 npenapamoe mpynog nnodos (om 4 do 10 mecsiyes) u 10 HOBOPOXOEHHbIX be3
BHEWHUX MPU3HAKO8 aHamoMUYeCKUX OMKIIOHeHUU Unu 8poxOeHHbIX MOpoKoe padsumus. Bo epems uccrnedoeaHusi ucrons3oeanu
adekeamHble aHamomuyeckue mMemoObl: MakpornpenapupogaHue, UHbEKUUI KPOBEHOCHbIX cocyd008, u32omoserieHue
monoegpaghoaHamomu4eckux cpesos, mopgomempuro. Cmamucmuyeckuli aHanu3 nosnay4eHHbIX 0aHHbIX MPOo8ooUsIU C MOMOUbIO
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nuyeH3uposaHHol npoepammbl RStudio. YecmaHoeneHo, ymo 8 medyeHue rnepuHamanbHo2o nepuoda OnuHa ne4eHo4YHo-
dseHaduyamurnepcmHoU cea3Kku yeenuyusaemcsi om 5,224+0,572 mm y nnodos 4 mec. 0o 32,12+1,77 MM y HOBOPOXOeHHbIX. [pachuk
U3MeHeHUs1 cpedHUX 3HavyeHul ee OnuHbl N0 MecsuyaM 8HympuympobHO20 pa3sumusi yKkasbieaem Ha HepasHOMEpHoe ysenudyeHue
opz2aHoMempuy4yeckux napamempos. Tak, ¢ 4 no 5 mec. Habnwdanu cywecmeeHHoe ygesuyeHue ONUHbI Ne4YeHOYHO-
dseHaluamurnepcmHoU C8s3KU, 8 MO 8peMsi Kak ¢ 5 rno 7 mecsAy passumusi Habnrodanu nepuod omHocUMenbHo20 3amedneHus
ysenu4eHus ee OnuHbl, a 8 rnepuod ¢ 5 no 6 mecsAy eHympuympobHoeo pa3sumusi 0axe OmHocumerlbHoe yMeHblweHue OnuHbl. B
nepuod ¢ 7 no 10 mecsay, onpedesnisiemcs nepuod ycKopeHHo20 pocma cesa3sKu. [lokazamernu wupuHbl ne4eHoYHo-08eHaduyamunepcmHol
C853KU 8 nepuHamarbHoM repuode pacmym c 3,292+0,227 mm y nnodos 4 mec. 0o 21,25+0,938 MM y HOBOPOXOEHHbIX. YeenuyeHue
WIUPUHBI ripoucxodum He pasHoMepHo. Habnwdanu Hanu4ue nepuodo8 yCKopeHHo20 pa3sumusi (4-5 mec. u 9 mec. - HOBOPOXKOEHHbIE)
u nepuod 3amedneHHo20 pa3zsumus (5-8 mec.). bbino Aoka3aHO Hanuyue repuodo8 YCKOPEHHO20 U 3aMedsIeHHO20 pa3eumusi, o
KomopbIM 8 rnepuodbl UHMEHCUBHO20 pa3gumusi opaaHoMempuyecKue rnokasamesu ece2da 00CmMo8epHO omuyanuck, bbinu MeHbwe
npedbIdywux u npeobnadanu Had nocrnedyrwumu, coomeemcmeeHHo (4-5 mec. u 7-9 mec., p<0,05). OmHocumenbHO repuodos
3amedrieHHO20 pa3guMmus, Mo opeaHoMempu4yecKkue rnokasamesnu 6 0aHHble rnepuodbl docmosepHo He omuyanuce (p>0,05). Mimak,
aHanusupysi OUHaMUuKy USMEeHeHUl MopghOMempu4eckux napamempos KOMIOHEHMOo8 ne4yeHo4YHo-08eHaduyamurnepcmHoUl Ces3Ku,
8bIsierIeHb! Nepuodbl UX YCKOPEHHO20 U 3amedrieHHO20 pocma.

KntoueBble cnoBa: neyeHoyHo-08eHaduamurnepcmHas cesska, niod, aHamomusi, Yesosex.
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