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FETAL ANATOMY OF THE ILEOCECAL SEGMENT

®OETAJIBHA AHATOMIS KITYBOBO-CJIIITIOKUIIKOBOI'O CETMEHTA

Pe3stome. JlocnmimKeHHIO aHATOMil KIyOOBO-CIIIITOKHMIIKOBOTO CErMEHTa MpPUCBSYEHA BeNUKA KUIbKICTh
myOJikallii Ha CTOpIHKaX CyYacHUX BITYM3HIHUX Ta 3apyODKHMX HAayKOBUX BHWAaHbsX. JlaHi OimbIIocTi
aBTOPIB (pparMEHTApHI, Ta HEMOBHI 1 3/€OUIBIIONO MPUCBAYECHI a00 AOCITIIKEHHIO aHATOMIi e iHITUBHOT
(dbopMH KITyOOBO-CITIITOKHIITKOBOTO CETMEHTa, a00 eMOpioHaILHOTO (hOPMOYTBOPEHHS KIyOOBOIO cocouka. B
JIiTEepaTypi BiICYTHS CIJIbHA JyMKa CTOCOBHO JMHAMIKM CTAHOBJICHHs KJIyOOBOI'O COCOYKA, BapiaHTIB HOToO
aHaTOMii, MeXaHI3My #oro 3amukajabHOi QyHkiii. JlochmipkeHHs mnpoBeneHo Ha 125 Tpymax Ta
OPTraHOKOMILJIEKCaX IUIOIB 1 HOBOHAPO/DKEHUX JIIOJUHM 0€3 SBHMX MAKPOCKOIIUHUX O3HAK BIAXUIICHb Bil
HOpPMaJIbHOT OyJOBM NITYHKOBO-KHIIKOBOTO TpakTy. MopdoreHes 3aMUKaIbHO-KIAMAHHOTO MeXaHi3My
KITyOOBO-CITIITOKHUIII "KOBOTO TIEPEXOy BIMOYBAEThCS 3a THIIOM IHBATiHAINi, IO CYIPOBOKYETHCS
THMYaCOBUM 3aKPUTTSIM TOHKO-TOBCTOKHIIIKOBOTOCITOIYIEHHS 1, SIK HACTIIOK, PO3MIHUPEHHSIM TEPMiHATHHOTO
BiAAiTy KiIyOOBOI KHINKH, IiamMerp skoi Ha 7-my Micsmi (6,0£0,4 MM) mepeBakae Haja JiaMETpOM
MIPOKCUMAJIBFHOTO CerMeHTa ToBcToi kumku (5,7+0,8 mm). Ha cranoBnenHs npediniTuBHOI OymoBH
KOMITOHEHTIB KJIIyOOBO-CITIIIO-KHIIIKOBOT'O CETMEHTA Ta BapiaHTIB iX OyIOBU BUSABISIOTh CHHTOIIIYHUIN BIUIUB
MpaBa HUpPKa, porecu Qikcarlii 00010BOT KHMIIKHU J0 3aHbOT YePEBHOI CTIHKH Ta CTYITIHb 3aIIOBHCHHS KUIIKH

MEKOHIEM.

KurouoBi ciioBa: ciina xumika; KryO0oBa KUIIKA; YepPBONOIOHHA BipOCTOK; T JIOAWHA.

A number of publications in modern Ukrainian and
foreign publications deal with investigations of the
anatomy of the ileocecal segment. The data of the ma-
jority of authors are fragmentary and incomplete, and
mostly deal with investigations of anatomy of a defi-
nite form of the ileocecal segment or embryonic for-
mation of iliac papilla. The literature does not contain
a common opinion concerning the dynamics of for-
mation of the iliac papilla, variants of its anatomy,
mechanism of its sphincter function.

Objective: to determine peculiarities of structure
and topographic formation of the ileocecal segment in
the perinatal period of human ontogenesis.

Materials and methods. The study was conducted
on 125 dead fetuses and complexes of organs of fe-
tuses and human newborns without evident macro-
scopic signs of deviations from the normal structure
of the gastro-intestinal tract. To complete our study
we have combined complexes of modern and classical
morphological and morphological-statistical meth-

ods with assessment of reliable obtained results as-
suming preparation and investigation of series of suc-
cessive histological and topographic-anatomical sec-
tions, common and thin dissection under the micro-
scope MBS-10 control, morphometry, injection of
vessels followed by preparation, contrast radiog-
raphy.

Results and discussion. After the components of
the ileocecal segment are separated, the dynamics of
changes of their shape and spatial orientation between
themselves can be followed. We agree with the sug-
gestions of certain researchers that in addition to ge-
netically stipulated factors, the character of fixation
and plastic processes of growth, meconium filling is
one of the factors influencing on the formation and
changes of spatial location of the components of the
ileocecal segment.

In the result of checking the samples concerning
their belonging to one general totality according to
Wilcoxon-Mann-Whitney criterion a reliable differ-
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ence in morphometric parameters of the ileocecal seg-
ment components on the significance level at the tar-
get significance levels for male and female fetuses
was not determined. Therefore, there is no reason to
assert that morphometric parameters of the ileocecal
segment components in fetuses and newborns depend
on their sex.

During the fetal period the location of the ileocecal
segment components is considerably affected by their
interrelations with the right kidney. At the beginning
of the fetal period the ileocecal transition is located
close to the ventromedial surface of the right kidney
upper pole to which dorsolateral surface of the cecum
and ileum adjoins. At the sixth-eighth months of de-
velopment the ileocecal transition shifts in the caudal
direction and is located on the ventromedial surface
of the middle third and lower pole of the right kidney,
and adjoins it by the dorsolateral wall of the cecum
and ileum. At the end of the fetal period the ileocecal
transition is further shifting to the caudal direction
and laterally. The cecum and ileum adjoin the ven-
trolateral surface of the right kidney lower pole by
their dorsomedial surface. In this case the terminal
segment of the ileum goes about the right kidney
lower pole in the caudal direction. The ventromedial
surface of the cecum and ileum adjoins the internal
surface of the anterior-lateral abdominal wall. In new-
borns the ileocecal transition is located at the distance
of 8 mm lower from the right kidney.

A large amount of meconium is accumulated in
the lumen of the terminal portion of the ileum till the
sixth-eighth months of the intrauterine development.
Since the ninth month and in newborns the majority
of meconium is accumulated in the lumen of the co-
lon.

A number of transformations occur in the histo-
logical structure of the ileocecal transition. At the be-
ginning of the fetal period both villi and crypts are
found in the mucous membrane of the small and large
intestines. In the middle of the fetal period the mu-
cous membrane of the small and large intestines be-
gins to differentiate. Crypts gradually disappear in the
structure of the mucous membrane of the small intes-
tine, and at the same time their number increases in
the large intestine. At the end of the fetal period and
in newborns the villi of the small intestine increase,
and the cellular content of their epithelium becomes
more variable. The crypts become less deep and wider
in the large intestine. The cellular content of the mu-
cous membrane of the small and large intestines is
clearly differentiated, and their structure becomes
more definite.

During the early period of human ontogenesis the

thickness of the walls of the ileocecal transition com-
ponents increases inharmoniously with the periods of
intensive and slow growth. In the period from the
sixth to eighth month the thickness of the wall of the
ileac terminal portion increases slowly, and in the pe-
riod from the seventh to ninth month the thickness of
the wall of the ileac papilla increases slowly. At the
same period the thickness of the large intestine in-
creases quickly. The thickness of the walls of the
large intestine grows slower at the ninth and tenth
months. At the same period of time the walls of the
small intestine increase quickly.

All the above described changes concerning direc-
tion, spatial location, morphology and histoarchitec-
tonics occurring with the components of the ileocecal
transition are closely connected with themselves, and
they occur logically and regularly.

The processes occurring in the ileocecal segment
during the fetal period are similar to those occurring
during invagination. The lumen of the ileocecal tran-
sition at the fourth month of the intrauterine human
development is partially closed in the area of the iliac
papilla which is evidenced by the shape and character
of the iliac opening. At the beginning of the fetal pe-
riod the iliac papilla is round in shape with a dotted
iliac opening. Maximal amount of meconium accu-
mulates in the afferent loop (terminal segment of the
ileum) till the 8" month. It results in the formation of
the ampule-like dilation of the ileum, decreasing
thickness of its wall, flattening and dilation of the
crypts and villi of the mucous membrane. During this
period the growth of the iliac terminal portion diame-
ter accelerates, that coincides with the period of slow
enlargement of the colon diameter. In the middle of
the fetal period during formation of the ampule-like
dilation of the terminal portion of the ileum the diam-
eter of the latter exceeds the diameter of the colon.

The direction and spatial location of the ileocecal
segment components change, which in their turn de-
pends on their relations with the right kidney. At the
beginning of the fetal period the ileocecal transition
is located close to the medial surface of the right kid-
ney upper pole stipulating dorsolateral direction of
the iliac terminal portion. In the middle of the fetal
period the ileocecal transition descends to the middle
and lower third of the ventromedial surface of the
right kidney stipulating ventral direction of the iliac
terminal portion.

Further increase of meconium amount results in
extension of the “invagination cervix” which is the
iliac papilla. At the same time the wall of the iliac pa-
pilla becomes thinner, its diameter increases, its shape
changes from the round to oval along the axis of the
ascending ileum, and the iliac opening changes from
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dotted to oval. All these changes result in renewal of
intestinal permeability beginning from the 8" month.
Since this period the large intestine is filled with me-
conium which is evidenced by enlargement of its di-
ameter prevailing over the diameter of the small in-
testine, flattening and dilation of the crypts and villi
of the mucous membrane and thinning of the walls.
At the same time appendix shape changes from a curl
at the beginning of the fetal period to a loop in the
middle. “Invagination head” (iliac papilla) partially
suppresses reflux, and due to extension of the wall the
colon becomes thinner. At the same time the diameter
of the colon intensively increases which coincides in
time with the period of slow enlargement of the diam-
eter of the small intestine. The large intestine dilates
most intensively in front and lower from the iliac pa-
pilla, and the base of the appendix dilates which is the
beginning of cecum formation.

Intensive filling of the large intestine with meco-
nium is associated with changes of its location. Relo-
cation of the ascending ileum from the ventromedial
surface of the right kidney upper pole to the ventral
surface of its middle and lower third causes changes
of the location of the ascending ileum from dorsome-
dial to ventromedial. Decrease of pressure in the ter-
minal portion of the ileum results in enlargement of
its wall thickness.

In its turn, extension of the colon walls results in
extension of the iliac papilla, which at the beginning
is oval in shape perpendicular to the axis of the as-
cending ileum; the iliac opening becomes a slit, and

later at the beginning of an active functioning of the
digestive system, cyclic periodical filling of the intes-
tine with dejection, it becomes labelloid in shape. The
appendix becomes a hook in shape.

Conclusions. Macroanatomical signs of the ce-
cum are clearly determined in the neonatal period
which is evidenced by dilation of the initial segment
of the large intestine proximally from the iliac papilla
and formation of anatomical border between the co-
lon and appendix.

Morphogenesis of the iliac papilla is characterized
by five successive shape-generating stages: 1) round
papilla with a dotted opening — at the 4-5™ months; 2)
oval papilla located longitudinally — at the 6-7™
months; 3) round papilla with a gaping opening — at
the 8-9™ months; 4) oval papilla located transversally
— on the 10™ month; 5) labelloid (bilabial) papilla — in
the neonatal period.

Delay of the formation processes of the iliac pa-
pilla structure results in the formation of its anatomi-
cal variants — round papilla with stellate opening or
oval papilla with slit-like opening. In case iliac papilla
is lacking the ileocecal segment becomes of a funnel
shape that is anatomical base of possible occurrence
of reflux-ileitis.

Prospects of further studies. Investigation of an-
atomical peculiarities of the ileocecal segment com-
ponents during postnatal period is considered to be
reasonable.
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FETAL ANATOMY OF THE ILEOCECAL SEGMENT

Pe3rome. A number of publications in modern Ukrainian and foreign publications deal with investiga-tions of
the anatomy of the ileocecal segment. The data of the majority of authors are fragmentary and incomplete, and
mostly deal with investigations of anatomy of a definite form of the ileocecal segment or embryonic formation
of iliac papilla. The literature does not contain a common opinion concerning the dynamics of formation of the
iliac papilla, variants of its anatomy, mechanism of its sphincter function. The study is conducted on 125 dead
fetuses and complexes of organs of fetuses and human newborns without evident macroscopic signs of
deviation from a normal structure of the digestive tract. Morphogenesis of the sphincter-valve mechanism of
the ileocecal transition is of invagination type accompanied by temporary closing of the junction between the
small and large intestines, and as a result, dilation of the terminal portion of the ileum, diameter of which on
the 7th month of develop-ment (6,0+0,4 mm) prevails over the diameter of the proximal segment of the colon
(5,7+0,8 mm). Formation of a definite structure of the components of the ileocecal segment and variants of its
struc-ture is affected by a syntopogenous influence of the right kidney, the processes of colon fixation to the
posterior abdominal wall, and degree of filling the intestine with meconium.

Key words: caccum; ileum; appendix; fetus; human.

OETAJIBHASA AHATOMMUA ITOJAB3IOHITHO-CJIEIIOKHITEYHOI'O CEI'MEHTA

Abstract: lVccnenoBaHuio aHaTOMHMM I1OZB3JIOIIHO-CIICIIOKUIIEYHOI'O CErMEHTa IIOCBSIIEHO OO0JIbIIOe
KOJIMYECTBO IyONMKAaIMi Ha CTPAHUIAX COBPEMEHHBIX M 3apyOSKHBIX HAyYHBIX H3JaHUH. JlaHHBIE
OOJNBIINHCTBA aBTOPOB (hparMEHTAPHBIC U HETIOIHbBIE, B OONBIIMHCTBE CBOEM ITOCBALIEHBI MIIN UCCIIEIOBAHUIO
aHaToMuu JAehUHUTUBHON (OPMBI TMOAB3IOLIHO-CICIIOKUIIEYHOIO CETMEHTa WM 3MOPHOHAIBHOTO
(hopmMooOpazoBaHus MTOAB3IOIIHOIO COCOUKa. B nmurepaType orcyrcTByeT 00Ias TOUKa 3peHUs O AMHAMUKE
CTaHOBJICHHS IOB3AOLIHO-CICIIOKUIIEYHOTO COCOYKA, BAPHMAHTOB €ro aHAaTOMHMH, MEXaHU3MY €ro
3anuparenbHoil GyHkuuu. MccienoBanus mpoBeneHbl Ha 125 Tpynmax M opragokoMIuieKcax IUIOAOB U
HOBOPOJKACHHBIX YeIOBEKa 0€3 SIBHBIX MaKPOCKOIMHMYECKHX IMPU3HAKOB HAPYIIEHHUS] HOPMAJIBHOTO CTPOCHUS
XKeTyAOYHO-KUIIEYHOTO TpakTa. Mopdorenes 3anupaTeibHO-KIANIAaHHOIO MEXaHW3Ma MOIB3AOLIHO-
CIICTIOKHUIIIEYHOr0 TEPeXoia MPOMCXOAUT MO THIy HHBaruHalU{, YTO CONPOBOXKIAETCS BPEMEHHBIM
3aKpPBITUEM TOJHKO-TOJICTOKMIIEYHOTO COCOUHEHHUSI M, KaK CIEICTBHE — Ppa3LIMPEHHEM TEPMHUHAJIBHOTO
OT/ZIeNa MOJAB3IOUIHON KHILIKH, AUaMETp KOTopoil Ha 7-M Mecsue (6,0+0,4 Mm) nmpeBanupyer HaJ AUaMeTpoM
MMPOKCUMAIBHOTO cerMeHTa Tojictoi kumku (5,7£0,8 wmm). Ha cranoBieHuwe nediHUTHBHOTO
CTPOCHHMSKOMIIOHEHTOB ITO/IB3JIOLIHO-CICTIOKUIIEYHOIO0 CErMEHTAa W BAapPUAHTOB MX CTPOCHUSI HPOU3BOAST
CHHTOIINYECKOE BIMSIHUE: IPaBasi I0YKa, MPOLecchl (PUKCAIINH ITOIB3IO0IIH O KHILIKH K 3a{HeH CTEHKE KHUBOTA
U CTEICHb HAIOIHEHUS KUIIKA MEKOHHEM.

KiroueBble ciioBa: ciernas KUIIKa; IOAB30MIHAS KHILKA; YepBEOOPa3HbI OTPOCTOK; IJIO; YEIOBEK.
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Opuczinanwvhi 0ocniodcenns

I'onuapenko BanenTuna AnaroJiiiBHa — acucTeHT Kadenpu croMmaTonorii gutsyoro Biky BAH3 Ykpainu
“ByKOBHHCHKHI JIepKaBHUN MEUUHHUN yHiBepcUTeT ’, M. UepHiBIIi.
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