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A bstract: Biliary drainage of the left liver lobe has been examined in view
of the current surgical trends for using the left liver lobe of living parent donor for liver
transplantation. For this purpose, on 13 acrylic casts of porto-biliary elements of the li-
ver, variations of pattern and level of merging of segmental ducts into a left lobe
(lateral) duct were determined in comparison with the main portal trunks. Duplication of
ducts was noticed in segments 2 and 3; merging of a duct from the left portion of seg-
ment 1 with a duct from segment 2; merging of a double left medial duct with a duct from
segment 3 and a magistral pattern of consecutive confluence of segmental ducts from la-
teral and medial sectors as well as from the left portion of segment 1 into a duct arising
from segment 3.

Bearing in mind lateral tributaries of the left lobe duct that comprise segment

2, the left portion of segment 1 and subsegment 9 "b" from the right dorsal sector, the
disadvantages of obtaining a left lobe graft can be identified.
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Introduction

Pathological changes of intrahepatic biliary ducts, congenital malforma-
tions and anatomic variants in their consecutive outflow from structural liver units
are parameters that have to be detected and differentiated from the normal fin-
ding during indicated clinical examinations. An innovative, developmental and
safe technique for the identification of subtle ductal pathology, anatomic varia-
tions, selection of patients for approved surgical interventions, and evaluation of
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postoperative changes and their alterations as against the standard techniques
(PTC, ERCP) is MRCP — magnetic resonance cholangiopancreatography — Gjo-
reski 2000, Zhong et al. 2004, etc.

From this point of view, this study presents variations in the pattern of
creation of the biliary duct of the left liver lobe. At the same time, particular
attention has been paid to the level of confluence of segmental ducts into a lobe
duct and their location as compared to the main portal trunks.

Our interest in the left liver lobe has been initiated by the current sur-
gical trends in the treatment of liver damage that predict the left lobe liver trans-
plantation from a living donor.

Based on his own experience, Reding pointed out in 2008 the advanta-
ges of this approach — left liver lobe transplantation from a living parent donor
by application of immunosuppressive protocols versus left segmental allografts
from adult cadaveric donors for pediatric candidates.

Couinaud also reported in 1999 that transplantation of the left liver or
left lobe alone is important to avoid any risk to the donor. Right liver transplant-
tation seemed more dangerous, but nevertheless it was realized in Japan.

Material and methods

The material for this study included 13 post-mortem obtained samples
of adult human liver of both sexes.

The applied methodology consisted of preparation of the samples with
intrahepatic washing out of portovenous and biliary elements and dissection of
their extrahepatic units. This was followed by the injection of a stained acrylic
mixture for rapid polymerization in the bile ducts, but also in the portal vein,
where the intrahepatic arborization is accompanied by biliary ducts. The inject-
ted organ underwent corrosion in concentrated HCL acid.

Thus, acrylic casts of the intrahepatic spatial distribution of the porto-
biliary elements were obtained.

The observation of acrylic casts under light magnifying glass enabled:

— Examination of biliary drainage of the left liver lobe according to the

functional segmental division of the organ;

— Determination and differentiation of patterns of creation of the duct

from the left lobe of segmental ducts;

— Determination of the level of confluence of segmental ducts into a left
lobe (lateral) duct and location of the confluence in comparison with
the main portal trunks.

Cases with observed anatomic variations are presented in diagrams and

figures.

Contributions, Sec. Biol. Med. Sci., XXX/2 (2009), 81-92



Important Biliary Drainage Variations ... 83

Results

In 6 (46.1%) of the examined samples, deviations from the normal
pattern of biliary drainage of the left liver lobe through the constituent ducts
were found: a duct from segment 3 (Sg 3) and a duct from segment 2 (Sg 2).

The pattern of creation of the left lobe duct (LLD) from segmental ducts
is presented for each case of the observed anatomic variations (4 of the 6 cases).
Lateral tributaries that entirely determine the drainage area of the lobe duct were
also determined for the segmental ducts and for LLD.

Anatomic variation was also seen in the two cases where the lobe duct
arising from a duct of segment 3 by magistral pattern subsequently accepted
from a lateral or a medial aspect tributaries from segments of both the lateral
and medial sector of the left functional hemi-liver and in one of them from the
left portion of segment 1 (lobus caudatis) as well.

The following locations have been noticed for the level of confluence of
segmental ducts into a left lobe duct versus portal elements:

a) along the left margin of the umbilical portion of the left portal
branch — anterior and under the level of arising of the portal branch
for segment 2 (Fig. 6)

b) anterior to the umbilical portion of the left portal branch — me-
dially, substantially under the level of arising of the portal branch
for segment 2 (Fig. 2)

¢) anterior to the terminal part of the transversal portion of the
left portal branch

— medially (Fig. 3)
— on the level of anterior margin of the portal branch for segment 2
(Fig. 4)

d) anterior to the medial third of the transversal portion of the left
portal branch — above the level of posterior margin (Fig. 1)

e) behind and above the level of the medial part of the posterior mar-
gin of the portal branch trunk for segment 3 (Fig. 5).
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ANATOMIC VARIATIONS OF LEFT LOBE DUCT
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Figure 1 — Case no. 1 — Diaphragmal aspect of acrylic cast: LLD,
three ducts of Sg 3 (white arrow); 2 ducts of Sg 2 (black arrow)
Cnuxa 1 — Cnyuaj 6p. 1 — Jujagppazmaiticku aciiexiti na akpuana ooauska: JIJIK,
pu xananu va CZ 3 (bena citipenxa); 2 xananu na Cz 2 (ypHa citipeixa)
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Figure 2 — Case no. 2 — Diaphragmal aspect of acrylic cast: LLD, 2 ducts of Sg 3 (white
arrow); duct of Sg 2, superficial duct of left portion of Sg 1, common trunk of ducts
of Sg 2 and Sg 1 (black arrow)

Cnuxa 2 — Cnyuaj 6p. 2 — Jujagppazmaiticku aciiexkiti na akpuana ooauska: JIIK,

2 kananu Ha CZ 3 (bena citipenka); kanan va C2Z 2, ilospuier Kauan 00 Jiesoitio Hopyuo
na Cz 1, 3aednuuxo citiebno na xananuitie 00 Cz 2 u CZ 1 (ypna citipenxa)
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DUCT OF Sg 4a

DUCT OF SEGMENT 2
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Figure 3 — Case no. 3 — Diaphragmal aspect of acrylic cast: LLD, duct of Sg 3, double
left medial duct (white arrow), duct of Sg 2 (black arrow)
Cnuxa 3 — Cnyuaj 6p. 3 — [lujappazmaiticku acilekill Ha AKPUIHA 00TUBKA.:
JUIK, kanan na C2 3, yogoen e meoujanen kanan (bena cilipenka);
kauan Ha CzZ 2 (ypmua ciupenka)
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Figure 4 — Case no. 4 — Diaphragmal aspect of acrylic cast: LLD, duct of Sg 3,
double left medial duct (white arrow), duct of Sg 2, superficial duct of left portion
of Sg 1 (black arrow)

Cnuka 4 — Cnyuaj 6p. 4 — Hujappazmaiticku aciiexiti Ha akpuana oonuexa: JIJIK,
kaHnan Ha C2Z 3, yosoeH nies medujanen kauan (bena citipenxa); kanan Ha Cz 2,
itoepuen kanan 00 aeeoiio iiopyuo Ha CZ 1 (ypHa citipenxa)
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Figure 5 — Case no. 5 — Magistral pattern of drainage. Diaphragmal aspect of acrylic
cast: LLD, duct of Sg 3, triple left medial duct, double left medial duct (white arrow);
3 ducts of Sg 2 (black arrow)

Cnuka 5 — Cnyuaj 6p. 5 — Mazucitipanen Hayun Ha Openadica. JJujagpazmaiticku
actiiexitl Ha akpuana ooauska: JIJIK, kanan na C2 3, yitipoen nee meoujanen Kauar,
y08oeH e Meoujaner kaunan (bena ciipenxka); 3 kanau Ha CZ 2 (ypHa citipenxa)
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Figure 6 — Case no. 6 — Diaphragmal aspect of acrylic cast: LLD, 2 ducts of Sg 3,
duct of Sg 4a (white arrow),; 2 ducts of Sg 2, duct of left portion of Sg 1,
profound duct of left portion of Sgi (black arrow)

Cnuka 6 — Cnyuaj 6p. 6 — Hujappazmaiticku aciiexiti Ha akpuana oonuexa: JIJIK,

2 kananu Ha CZ 3, kanan Ha CZ 4a (bena ciipenxka); 2 kananu na CZ 2, kanan
00 zesoitio Hopyuo na Cz 1, dnabok xanan 00 aegoitio iopyuo na CZ 1 (ypna citipeixa)
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Discussion

The variations presented for segmental biliary drainage of the left liver
lobe are a potential risk for the onset of iatrogenic intraoperative biliary damage
or postoperative complications.

The number of segmental ducts, pattern of their convergence, and espe-
cially the location of their confluence into the left lobe duct against the portal
elements determines the possibilities for obtaining and performing left lobe li-
ving parent donor liver transplantation.

According to Couinaud 1999, the principal aim is to obtain a left liver
or a left lobe with a unique artery and a unique bile duct. Biliary segmental
distribution of type (3 + 4) + 2 is a common reason for unsuccessful transplan-
tation.

Two of the examined samples had a common trunk of the duct of seg-
ment 3 and a double left medial duct (4a and 4b). This trunk merges with a duct
of segment 2 anteriorly, from the terminal part of the transversal portion of the
left portal branch in case no. 4 and its prolongation into a left lobe duct that
accepts the duct from segment 2 as a lateral tributary, observed in case no. 3.

In case no. 1 partial drainage of segment 4a is noticed from the medial
left sector via a duct of segment 3 that has a separate and late confluence into
the left lobe duct even before the medial 1/3 of the transversal portion of the left
portal vein. In the same case double ducts from segments 2 and 3 merged into
common trunks.

Extremely unfavourable cases for obtaining a left graft are the presented
cases with a magistral pattern of biliary drainage due to the larger number of
separate segmental ducts entering from different directions.

Lateral tributaries of the created left lobe duct show possible neighbou-
ring parenchymal zones that would be of compromised biliary drainage in some
liver diseases.

From the wide spectrum of diseases where liver transplantation has
been indicated, Elsayes et al., 2006, by applying MR and MRCP technique
evaluated the findings of inflammatory fibrosis and destruction of intra and
extrahepatic ducts in primary sclerosing cholangitis in middle-aged patients.

Sclerosing cholangitis in children may be presented as chronic hepatitis
or it could be clinically deaf, and in therapeutic trials it includes liver transplan-
tation — Kostovski 2008.

Weitzke-Braun, 2006, presented their different approach to adult-to-adult
right lobe living donor liver transplantation in their comparative study of ERC
and standard MRC used in the process of evaluation of candidates selected for
transplantation.
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Conclusion

Biliary drainage of the left liver lobe interpreted in view of the pattern
and level of convergence of segmental ducts in the left lobe (lateral) duct and
the drainage area of the lobe duct, has pointed out to important variations and
differential drainage areas that, in addition to the left lateral sector, also partially
include the medial left sector, the left portion of segment 1 and subsegment 9
"b" from the right dorsal sector.
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Pe3ume

3HAYAJHU BAPUJAIIMU HA BUJIMJAPHATA JPEHAKA
OJ JIEBUOT PE3EH HA IPHUOT JPOB

Jypkosuxk 1.
Huciuuitiyiu 3a anaitiomuja, Meouyurcku ghaxynitiei,

Yuueepsuiteiu ,, Ce. Kupun u Meitioouj “, Croiije, P. Maxedonuja

AncrpakTt: bunujapHaTa apeHaxa Ha JI€BHOT Pe3eH O[] LIPHUOT APoO € mpo-
ydyBaHa OJ acIeKT Ha aKTyeJIHHTE XHPYPIIKH TPEHIOBH 3a KOPUCTEHE JICB IPHOAPO-
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OeH TpadT 07 POAMUTENICKH XHUB JapUTeN BO TEK Ha IPHOJAPOOHA TpaHCIUIAHTAIHja. 3a
Taa e, Ha 13 akpWIIHU OJUIMBKHU O/ HOPTHO-OMIIMjapHUTE €IEMEHTH Ha LIPHUOT Jpod
ce JEeTepMHHUpPaHHU BapHjalud BO HAYMHOT M HHMBOTO Ha CIIOjyBambe Ha CErMEHTHUTE
KaHaJIM BO JIEB JIOOApEH (J1aTepalieH) KaHall BO OJHOC Ha TJIaBHUTE TOPTHH cTebia. 3a-
OenexaHu ce YIBOjyBama Ha KaHAIUTE OJ] CETMEHTUTE 2 U 3; CIOjyBame Ha KaHal O]
JIEBOTO TIOPIHO HAa CETMEHTOT 1 CO KaHal O]l CETMEHTOT 2; CIIOjyBame Ha YIBOCH JICB
MeJIMjalicH KaHal cO KaHall O]l CETMEHTOT 3 M MarucTpajeH HauuMH Ha TOCIIeI0BATEIIHO
BJIMBamb€¢ HA CETMEHTHHU KaHAIM HE CaMo OJ1 JIATEPATHUOT TYKY U OJl MEAUjATHUOT CEK-
TOp, KaKo U Of] JIEBOTO MOPIMO HA CETMEHTOT | BO KaHAJ KOj 3all0YHall O/ CETMEHTOT 3.

3eMajKku TY BO MpeABH]] M OOYHUTE MPUTOKH HA JICBHOT JI0OAPEH KaHAJI KOH T'H
ongakaar CerMeHTOT 2, JIEBOTO MOPIHO Ha cerMeHToT 1 M cymcermMeHToT 9 "b" on
JECHHUOT JOP3aJIeH CEKTOP MOXKE [ja c€ YKake Ha HEIOBOJIHOCTHTE 33 JOOMBAm-E HA JIEB
n00apeH npecajiok.

Kuyunu 360poBu: 1pH 1po0, JIeB pe3eH, aHATOMH]a, JKOTIHN KaHAIH-BapUjalliH, TPaHC-
IJTaHTalHja.
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