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Specific charcteristics of the blood supply

of the sphincteric apparatus of the extrahepatic bile

ducts during the prenatal period of human ontogenesis

0O.V.Tsyhykalo

Bukovinian State Medical University
Chernivtsy, Ukraine

he formation of the intraorgan blood stream

and the source of vascularization of the
sphincteric apparatus of the extrahepatic bile
ducts have been traced on 32 series of histologic
sections of human prefetuses, ranging from 14,0 to
79,0 mm of the parietococcygeal length by means
of the microscopy, morphometry, graphical and
3D-reconstructing methods.

Key words: sphincteric apparatus, extrahepatic bile
duct, prefetus, human being.

INTRODUCTION

The blood supply of the extrahepatic bile ducts
in man is notable for variability which is important
to take into account during surgical interferences
on the organs of the hepatobiliary system [1]. The
publications of recent years adduce only scrap-
py information, pertaining to the formation of the
blood channel of the derivatives of the intestinal
tube during the intrauterine development (IUD)
in a human [2-5]. At the same time, ascertaining
the specific characteristics of the formation of the
blood vessels of the common bile duct (CBD) at
an early stage of human ontogenesis will enable to
understand deeper the consistent patterns of the
vascularization of the biliary tract [6, 7].

The aim of the research is to study the specific
features of the organization of the blood stream of
the CBD during the prenatal period of human on-
togenesis.

MATERIALS AND METHODS

The research has been carried out on 32 series
of histological sections of human prefetuses from

14.0 to 79.0 mm of parietococcygeal length (PCL)
by means of the methods of microscopy, morphom-
etry, graphic and 3D-reconstruction. The IUD pe-
riod are systematized on the basis of the classifica-
tion of G.A.Schmidt (1968).

RESULTS AND DISCUSSION

It has been established that at the end of the
VII week of the IUD in prefetuses of 18.0-19.0
mm of PCL the CBD is located in the thickness of
the mesenchyma of the ventral mesogastrium be-
hind the superior portion of the duodenum and is
joined with the duct of the ventral anlage of the
pancreas on the concave surface of the descending
portion of the intestine. The layer of the mesen-
chymal cells adjacent to the CBD walls delimited
from the neighboring cells of the surrounding mes-
enchyma in a caudal direction assumes a clear-cut
circular orientation.

Isolated lumens of the blood vessels of the
capillary type are detected in the said mesen-
chymal layer, primarily on the left and caudal-
ly from the CBD, corroborating the formation
of its intraorgan blood channel during this pe-
riod. One can differentiate 3 portion in the VIII
week of IUD in prefetuses of 23.0-29.0 mm PCL
in the CBD: the retroduodenal section locat-
ed behind the superior part of the duodenum,
the pancreatic segment between the pancreatic
head and the medial wall of the descending por-
tion of the duodenum and the intramural one —
in the thickness of the medial wall of the latter.
The duodenal branch of the gastroduodenal ar-
tery is located on the left and in front at a dis-
tance of 150 um from the retroduodenal portion
of the CBD. On the right at a distance of 90 pm
the pancreatic section of the CBD is accompa-
nied with the superior posterior pancreaticodu-
odenal artery in a descending direction (Fig. 1).
The branch of the inferior pancreaticoduodenal
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Fig. 1. Frontal section of terminal portion of common bile duct of the
prefetus of 27.0 mm PCL. Hematoxylin and eosin staining. Lens: x8;
ocular: x7.

1 — common bile duct; 2 — superior posterior pancreaticoduodenal
artery; 3 — mesenchymal cells; 4 — pancreas.

artery approaches caudally at a distance of 120
um to the terminal portions of the CBD and the
pancreas.

Tiny duodenal branches from the gastroduode-
nal artery approach the left wall of the retroduo-
denal portion of the CBD, primarily, at the front
and behind in a longitudinal direction in the IX
week of the TUD in prefetuses of 32.0-40.0 pum
PCL. The pancreatic portion of the CBD obtains
branches from the superior pancreaticoduodenal
artery on the right in a oblique transverse direc-
tion. Tiny blood vessels, passing mainly from the
inferior pancreaticoduodenal artery, are located
cranially and on the left between the circular and
longitudinal fascicles of myoblasts, surrounding
the intramural portion of the CBD and the hepat-
icopancreatic junction.

At the end of the X week of the TUD the lu-
mens of the blood vessels are identified, their
walls are covered by the endothelium and sur-
rounded by the circular layer of the mesenchy-
mal cells in prefetuses of 45.0-52.0 mm PCL
around the hepaticopancreatic junction and
among the muscular fascicles of Oddi’s sphinc-
ter (Fig. 2).

It is indicative of the formation of the subepi-
thelial and intramuscular vascular plexuses of the
major duodenal papilla. The branches of the infe-
rior pancreaticoduodenal artery are the source of
its vacularization and that of the intramural CBD
portion.

Ky

Fig 2. 3D-reconstruction of serial saggital histotopographic sections
of abdominal organs of the male prefetus 48.0 mm PCL. Left antero-
inferior projection.

1 — liver; 2 — gallblader; 3 — cystic duct; 4 — common bile duct;
5 — main pancreatic duct; 6 — duodenum; 7 — right kidney and
suprarenal gland; 8 — left kidney and suprarenal gland; 9 —
pancreaticoduodenal artery.

CONCLUSIONS

1. The forming of the intraorgan blood channel
of the common bile duct is detected at the end of
the VII week of the intrauterine development in
prefetuses measuring 18.0-19.0 mm PCL.

2. The source of the vascularization of the com-
mon bile duct in its retroduodenal and pancreat-
ic portions is the branches of the gastropancreatic
artery, whereas in the intramural portion — of the
inferior pancreaticoduodenal artery.

In order to detect possible variants of the blood
supply of the common bile duct it is expedient to
investigate the specific characteristics of the for-
mation of its blood channel in human fetuses and
newborns.

LITERATURE

1. Vascular anatomy of the pancreaticoduodenal region:
A review / G.Murakami, K.Hirata, T.Takamuro [et al.]
// J. Hepatobiliary Pancreat. Surg. — 1999. — Nel. —
P. 55-68.

2. Arterial vascularisation of the extrahepatic biliary tract
/ A.M.Rath, J.Zhang, D.Bourdlat [et al.] // Surg. Radi-
ol. Anat. — 1993. — Vol. 15. — P. 105-111.

3. Analysis of vasculature for liver surgical planning /
D.Selle, B.Preim, A.Schenk [et al.] // Medical Imag-
ing. — 2002. — Vol. 21, Ne11. — P. 1344-1357.

4. Blood supply to the duodenal papilla and the com-
municating artery between the anterior and posterior
pancreaticoduodenal arterial arcades / H.Yamaguchi,
S.Wakiguchi, G.Murakami [et al.] // J. Hepatobiliary
Pancreat. Surg. — 2001. — Ne8. — P. 238-244.

144 Yrpaincoxuil scypnan xainiunoi ma nadopamopnoi meduvunu * 2013, rom 8, Ne3



OPUTTHAJIBHE JOCJIIIRKEHHA

Kim

5. The blood supply of the hilar bile duct and its relation-
ship to the communicating arcade located between
the right and left hepatic arteries / H.Gunji, A.Cho,
T.Tohma [et al.] // Am. J. of Surgery. — 2006. —
Vol. 192. — P. 276-280.

6. CrpykTypHbIE OCOOEHHOCTH KPOBEHOCHBIX COCY/IOB
GOJIBIIIOrO COCOYKA IBEHAIIATUIIEPCTHON KHIIKK B ac-
[eKTe PHCKA KPOBOTEYEHWH IIPU 3HIOCKOIUYECKOU
narmioromun / B.J[JIynenko, B.M.Kysnukosckuii,
T.B.ITaBnosa [u ap.] // OyHIaMeHTalIbHbIE UCCIIENO0-
Banus. — 2005. — Nel. — C. 9-11.

7. Analysis of the arterial supply of the extrahepatic bile
ducts and its clinical significance / W.J.Chen, D.J.Ying,
Z.J.Liu [et al.] // Clin. Anat. — 1999. — Ne12. —
P. 245-249.

O.B.[[ueuxano. Ocobausocmi Kposonocma-
YaHHA CPIHKMepHO20 anapamy no3aneuinKosux
HCOBUHUX NPOMOK Y NPEHAMATLHOMY NEPiodi OH-
mozenesy moodunu. Yepnisui, Yxpaina.

Kntouoei cnosa: cinkmepnuii anapam, nos-
anexinKo6i Hco6UHI NPOMOKU, nepeonio, i0ouna.

Ha 32 cepisx zicmonoziunux 3pisie nepeoniodis
modurnu 14,0-79,0 mMm mim’sano-xynpuxosoi 006xcunu
3a 00momozo10 Memodis MiKpockonii, mopgomempii,
epaghiunozo ma 3D-pexoncmpyrosanns npocmedice-
HO (hopMysanus iHmpaopeaniozo KPOBOHOCHOZ0 PYC-
Ja i Oxcepena 8acKyAspusauii cinkmeprozo anapa-
My NO3ANeUIHKOBUX JHCOBUHUX NPOMOK.

A.B.IMueuxano. Ocobennocmu xposocnadice-
HUa cunxmepnozo0 annapama 6HeneueHOUHbLX
HCETUHBIX NPOMOKOE 8 NPEeHAMALHOM nepuode
onmozenesa uenosexa. Yepnosuwvt, Yepauna.

Kmoueevie cnosa: cunxmepnwiii annapam,
eHeneueHouHble JCeaUHble NPOMOKU, NPeonsoo,
yesoeex.

Ha 32 cepusix 2ucmonozudeckux cpesos npeoniooos
yenosexa 14,0-79,0 mm memenno-Konuukosou OnuHsL
C NOMOWBIO MeMOO08 MUKPOCKONUL, MOPGOMempulL,
zpagpuueckozo u 3D-pexoncmpyuposaniist nPoCAeNceHo
popmuposanue uHmpaopzanozo KpoGeHoCHoz0 Pycid
U UCTNOYHUKU BACKYLAPUSAUUY CHUHKMEPHO20 anna-
Pama BHENEeUCHOUHBIX JCCTUHBIX NPOMOKOE.
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