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using primers specific for the S, pre-S, pre-C/C, and X
regions. The sensitivity of our nested PCR analysis used
in this study has been described previously [16]. As shown
in Table 1, amplification of HBV-DNA was not observed in
the serum of anti-HBc positive individuals using any primer
sets. In contrast, the liver tissues of 15 of the 21 (71.4%)
anti-HBc¢ positive donors were positive for HBV-DNA.
These data are consistent with previous data indicating that
the anti-HBc positive healthy individuals have latent
HBV infection in the liver [16-21]. The lymph node
samples of 11 of the 21 (52.4%) anti-HBc positive
individuals were also HBV-DNA positive in the three
repeated assays (Table 1). Moreover, three individuals
positive for anti-HBc but negative for HBsAg also had
HBV-DNA in their PBMC. These three were also positive
for HBV genomes in their liver, although they lacked viral
DNA in their lymph nodes from the hepatoduodenal
ligament. HBV genomes were not detected in any of the
liver or serum samples of donors without HBV-related
serological markers. These findings suggest the presence of
HBYV genome in lymphatic tissues of individuals who have
latent HBV infection in the liver.

3.2. Analyses of the replicative form of HBV
in the lymphatic tissues

To clarify whether HBV infection was maintained as an

episomal form in the extrahepatic tissues, we examined the
presence of HBV replicative forms, including cccDNA

and intermediate RNA [35,36], in the-lymph nodes of five
anti-HBc positive donors who were positive for HBV
genome sequences in their lymphatic tissues. For the
selective detection of the cccDNA form of HBV, we
performed  cccDNA-specific PCR  amplification
accompanied by mung bean nuclease treatment (Fig. 1A)
[16,29]. We first confirmed that a faint signal derived from
the X region in the serum sample with a high level of HBV-
DNA titer had completely disappeared after the nuclease
digestion, whereas the S sequences were amplified in the
same sample after the treatment with the endonuclease (Fig.
1B). This effect of endonuclease indicated the specificity of
the digestion method for rcDNA in virions and agreed with
previous reports [15,29]. As shown in Fig. 2A, both the liver
and the lymph node tissues of all five anti-HBc positive
donors were positive for HBV-DNA by conventional PCR
assay using a primer set for the S region, which is conserved
in both cccDNA and rcDNA molecules. Selective amplifi-
cation of cccDNA detected HBV-derived cccDNA-specific -
bands of the expected size (658 bp) in the liver tissue of all
five donors. In contrast, the amplified products originating
from HBV-cccDNA were detected in none of the lymph
node samples of these five donors in three replicate assays.
Similar results were obtained by highly sensitive amplifica-
tion of cccDNA by PCR accompanied by a single cut of
cccDNA by EcoRI treatment (Fig. 2B). To further examine
whether active transcription and replication Weére present in
the lymphatic tissues, we performed RT-PCR followed by
Southern blotting assay to detect the pregenomic

Table 1 . . o - :

Serological status and the results of PCR amplification of BBV-DNA in the various tissues of anti-HBc positive donors

Case Sex Age HBsAg/ anti-HBc HBeAg/ HBV-DNA

number (year) anti-HBs anti-HBe LN Liver Serum PEMC
1 - 45 . + =+ + — -
2 - M- R e T - -
3 s B B4R e R B R . - - -
4 F 50 —/+ + —/+ 3t R - =
5 M 35 —/+ + —/+ — T+ - ~
6 F - S T A + e + + - =
7 C Mo 52 Lt “f- - - - -
8 F . .35, I AP PR e - - - -
9 M 40’ —I+ + =/+ + + = =
10 M 37 o+ + —/+ + + - -
11 M 63 —I+ + - - - ~ -
12 F 34 —/= + —f— + - - -
13 F 42 —/+ + —/+ + + - -
14 F 38 —/+. + —/+ - + - -
15 M 29 —/+ + —/+ - + - e
16 M 53 —/— + —I+ + + = -
17 M 37 —/+ + —/+ + + - g
18 M 48 —/+ + — - + - +
19 M 24 -+ - —/— + + - -
20 M 53 —/+ + -/ - + - +
2] F 52 —/+ + —/+ + + - -

LN, lymph node; PBMC, pkeripheral blood mononuclear cells; HBsAg, hepatitis B surface antigen; anti-HBs, antiboby to HBsAg; anti-HBc, antibody to
hepatitis B core antigen; HBeAg, hepatitis B e antigen; anti-HBe, antibody to HBeAg.
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A rcDNA cccDNA

GN V()
DR1 primer

Mung bean nuclease
sensitive region

B : HBV-DNA(S) HBV-cccDNA
Mung bean nuclease s
Digestion () 1 Bl D
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123 4 123 4
Fig. 1. Detection of HBYV cccDNA using mung bean nuclease digestion
followed by PCR amplification. (A) The structure of HBY cccDNA and
relaxed circular DNA (reDNA), and mung bean nuclease sensitive
region in rcDNA. Mung bean nuclease cleaves a part of the single
stranded region in the minus strand. PCR primers for the detection of
cccDNA were not expected to amplify the HBV rcDNA sequences
across the gaps after the digestion with mung bean nuclease. (B) PCR
amplification of the S region (left panel) and X region (right panel)
after the selective digestion of HBV rcDNA molecules (DNA extracted
from the serum of HBsAg-positive case). The digestion of mung bean
nuclease was performed prior to nested-PCR with primers across the
nick region of r¢DNA. (X region). Upper panel, mock digestion; lower
panel, mung bean nuclease digestion; lane 1, serum of HBsAg-positive

case; lane 2, liver tissue of HBsAg-positive case; lane 3, liver tissue of

donor ' without any HBY serological markers; lane 4, expression
plasmid of the HBV-DNA encoding the S and X region.

HBV-RNA. Total RNA extracted from both the lymph node
and the liver was available in three anti-HBc positive donors
for further analyses. As shown in Fig. 2C, the positive
signals at the expected size representing HBV-RNA were
detectable in the liver tissues of all three anti-HBc positive
donors tested. Hdwever, no amplification of the HBV-RNA
was observed from the total RNA samples extracted from
the lIymph nodes of these individuals (Fig. 2C). These
findings suggested that the HBV genomes detected in the
lymph nodes. of anti-HBc positive individuals did not
contain the replicative form of HBV. '

3.3. The preseﬁce of the integrated form of HBV
in the lymphatic tissues

As HBYV replicative forms were not detected in
lymphatic tissues of anti-HBc positive individuals, we
reasoned that the HBV genome might be present as an
integrated form in the extrahepatic tissues. To address this
question, we separated the DNA from the lymph node and
liver tissues of anti-HBc positive individuals into two
fractions according to their molecular sizes, as described
previously [16]. Human B-actin and p53 gene sequences
were amplified from the HMW. fractions of all subjects,
revealing that this fraction contained host chromosomal

A
HBV-DNA(S) fee - i e ' ,
B-actin [Ty

Case# 1 21319211 213 1921NCPC
Lymph Node Liver
B
HBV-cccDNA
B-actin |2 5
Case # a 213192l1 1L 213192'1 NCPC
Lymph Node Liver
C
Pregenomic

HBV-RNA
Case# 1 2 9 3
Lymph Node Liver

Fig. 2. Detection of HBV cccDNA and pregenomic RNA in lymph nodes
and liver tissues of anti-HBc positive healthy donors. (A) HBV-DNA
was amplified using primer sets for the S region (upper panel) or the
primers specific for cccDNA after the selective digestion of HBV
reDNA molecules by mung bean nuclease (middle panel). The figure
shows representative results of PCR amplification using DNA samples
extracted from the lymph nodes and livers of donors #1, #2, #13, #19,
and #21. NG, liver tissue of donor without any HBV serological
markgi-s; PC, liver tissue of HBsAg-positive case. (B) DNA samples
exiracted from the Iymph node and liver tissues were digested with
EcoRI to linearize the cccDNA molecule, followed by PCR amplifica-
tion using the primers specific for cccDNA, as described above. The
figure shows representative results of PCR amplification using DNA

samples extracted from the Iymph nodes and livers of donors #,#2, 7

#13, #19, and #21. (C). Total RNA was extracted from the Iymph node
and Hver tissues of three healthy donors positive for anti-HBc. One-step
RT-PCR for amplification followed by Southern blotting analysis
targeting the S region of HBV RNA was carried out. Total RNA
extracted from HBsAg-positive liver tissue was used as a positive
control. Lanes 1-3, lymph nodes of donors #1, #2, and #9; lanes 4-6,
liver tissues of donors #1, #2, and #9; lane 7, HBsAg-positive liver.

) DNA (Fig. 3A for B-actin, data not shown for p33). In the

liver tissues, two of six cases were po’;‘skitive for HBY-DNA
in the HMW host chrorhosomal DNA:»fraction (Fig. 3A).
Interestingly, HBYV sequences were detected in three of six

HMW fractions of DNA samples extracted from lymphatic

tissues (lymph nodes of cases #13, #17. and #21), suggesting
that the HBV genome in the lymph nodes of anti-HBc
positive individuals is most likely present as an integrated
form. ) 4

~_To further examine the presence of HBV integration in

lymphatic tissues, we performed inverse-PCR-based ampli- -
fication of HBV-DNA to identify the ‘host-viral junction
“sequences. We selected the S region of HBV as the target
sequences of inverse-PCR analyses because amplification of

this region shows the highest sensitivity for detecting HBV
sequences in lymphatic tissues of anti-HBc positive

P
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A
HBV-DNA(S) we saws ww B
B-actin s e e e e e e e e
Case% 1 6 13 16 17 21 1 6 13 NC pPC
L 1 |
Lymph Node Liver
B

Human chromosome 17422
B

ngG AIGTCTG ACACTTTGAAATATGAGTTCCCCTGAATCATTCAAATTGTGCTGAACC 16630
)

ATTGTTCACTAATGAGAGTCATTCTTTGTGATTTTCTCATCTGTAAATAGTAAGG 16685
CTTGGGAATACAGTAGTTTATGGTATAGAAATATTAATGCTAACAAAATAGATGA 16740
CCAATAGGAGTAGCACTGAAATCAGGCATTTGTTTTICATATGCAGTTAATACTT 16795

host-viral junction HBV S region

GTTAACCGGTACCAGTAGACCCATITACCGTTAGTCCTv ATCAGGATTCCTAGGACC
CCTGCTCGTGTTACAGGCGGGGTTTTTCTTGTIGACAAGAATCCTCACAATACCACAG
AGTCTAGACTCGTGGTGGACTTICTCTCAATTTICTAGGGGGAGCACCCACGTGTCCTG
GCCAAAATTCGCAGTCCCCAACCTCCAATCACTCACCAACCTCTTGTCCTCCAATTIGT
COTGGTTATCGCTGGATGTGTCTGCGGCGTITTATCATATICCTCTTCATCCTGCTGOTA
TOCETCATCTTCTTGTTGGTTCTTCTGGACTAGCAAGGTATGTTGCCCGTTTGTCCTICTA
CTTCCAGGAACATCAACTACCAGCACGGGACCATGCAAGACCTGCACGATTCCTGCTCA
AGGAAGC TCTATGTTTCCCTCTIGTTGCTGTACAAAACC TTCGGACGGAAACTGCACTIG
TATTCCOATCCCATCATCCTGGGGTTTCGCAAGATTCCTATGGGAGTGGGCETCAG

Ddel

Fig. 3. Detection of HBV integration in the Iymph nodes of anti-HBc
positive donors. (A) Detection of the HBV genome in a high molecular
weight (HMW) fraction of extracted DNA. HMW fractions of extracted
DNA from the lymph nodes and liver tissues of anti-HBc positive
donors (donors #1, #6, #13, #16, #17, and #21) were separated by a
modification of alkali-lysis procedure, followed by amplification of the
S region of HBV-DNA using nested PCR (upper panel). To show the
presence of the genomic DNA. in the EIMW fraction, amplification of -
actin gene was carried out using the same samples as templates (lower
panel). (B) HBV-host junction sequence in the extracted DNA from the
Iymph node of donor #21. Host flanking DNA was located in the
sequence of chromosome 17 (GenBank gi: 15281290). The HBV-DNA
sequence covers from nucleotide 43 of the surface gene. The restriction
enzyme Ddel restriction sites are underlined.

individuals (Table 2). In the lymph nodes of one of three

cases (case #21), one visible DNA signal was observed,
which showed the different sizes from the common
fragments found in all three samples, suggesting a unique
HBV integrant in the inversely-amplified PCR product. The
nucleotide sequence analysis in this specifically amplified
fragment co
sequences. As s

wn in Fig. 3B, the human DNA sequence

located. in chromosome: 17q22-was- identified as a Host

flanking sequence,:which&vas,cbnnected with' the S Tégion

of HBV-DNA. Together, these data suggest the presence, Of

b 4ok f

HBYV intégration in ost chromosomal DNA of lymph nodes

of anti-HBc¢ positivé latent HBV carriers.

Table 2

Detection of HBV-DNA in the lymph node and'liver tissues of 2Lt

anti-HBc¢ positive donors

Number of HBV-DNA positive subjects )
pre-C/C X

S pre-S
LN 12721 11/21 4/21 0/21
Liver 15721 13/21 10721 6/21

LN, lymph node; S, surface; pre-C/C, pre-core/core.

‘viral and human genome

4, Discussion

Although several previous studies have reported the
presence of HBV genomes in PBMC, it is still controversial
whether HBV exists as an episomal form and replicates in
extrahepatic tissues [3—15]. In this respect, it should be
noted that most previous studies examined the PBMC of
HBV carriers positive for HBsAg, who normally have
HBV-DNA in their serum. Thus, it is possible that the
detected viral genomes in PBMC were derived from viruses
circulating in the serum or adsorbed to the PBMC. For
example, Kock et al. reported that HBV particles can bind
tightly to various types of cells so that attached viruses
cannot be washed away and remain detectable in culture for
many days [15]. To exclude the possibility of contamination
of the circulating HBV-DNA, we examined PBMC and
lymph nodes from LDLT donors positive for anti-HBc but
negative for HBsAg. We have previously shown that HBV-
DNA is rarely detected in the serum of these donors, despite
their latent infection with the episomal form of HBV which
is associated with ongoing viral replication in the liver
[16,21]. Therefore, we first confirmed by PCR that
HBV-DNA could not be detected in the serum in the anti-
HBc positive donors to exclude the possible contamination
by serum HBV-DNA in extrahepatic tissues. Our data
demonstrated clearly that HBV-DNA is present in lym-
phatic tissues and PBMC of anti-HBc positive latent HBV
carriers. Our data agree with those from a previous report -
showing identification of HBV-DNA: sequences in PBMC
of liver transplant recipients who were serum HBV-DNA -
negative by PCR analysis [37]." =~ : :

Although HBV-DNA could. be: detected - in both the -
lymph nodes and' PBMC of our subjects, we found no
evidence of viral replication in tissues of any individual with
latent HBV infection. The lack of cccDNA and pregenomic
forms of RNA in the lymph nodes and PBMC strongly
suggests that HBV can exist in lymphatic tissues without
viral replication or proliferation. These findings are
consistent with previously reported clinical outcomes in
liver transplant patients, in which none of thé recipients who

" were positive for anti-HBc but negative for HBsAg and who

had HBV genomes in their liver tissues had acqmredHBV '

. reactivation after total removal of the infected liver throngh ™
" liver transplantation [28]. It may be emphasized that these

recipients generally receive intense immunosuppressive

therapy; nevertheless, none of them developed HBV .

reactivation after LDLT. Our results contrast with other
previous studies [4-6,14]. For example, cccDNA and
pregenomic forms of RNA were detected in PBMC of

* patients negative for HBsAg but positive for HBV-DNA in:

the serum [14]. As discussed above, the discrepancies-
between -our results and those from-other reports may be.
related to the presence oI absence of circulating . viral

" particles in the patient’s serum A considerable number of

viral particles circulating in the serum was shown to contain
viral RNA rather than DNA, suggesting that previous
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observations of the presence of HBV infection in PBMC
could be explained by adsorbed virus [15). Since Soussan et
al. showed recently that a singly spliced HBV-RNA encodes
a novel HBV protein in vivo [38], there is room for further
investigation to clarify whether HBV-spliced mRNA can be
present in extrahepatic tissues.

Our findings also suggest the presence of integrated
HBV-DNA in lymph node samples of anti-HBc positive
carriers. To obtain direct evidence of HBV integration into

host genomes, we used an inverse-PCR-based method using

two pairs of inverse primers around the S region of HBV-
DNA. It has been reported that many of the viral-host
junctions cluster near the DRI region of HBV sequences
[39,40). However, we found that amplification of the S
region was the most sensitive method to detect the minimum
amount of HBV genome present in lymphatic tissues of
anti-HBc positive individuals. We targeted this region in the
inverse-PCR analyses, and identified HBV integrants and
flanking host sequences located in chromosome 17922 in
the lymph node of one case with anti-HBc. Our data agree
with those in recent reports that observed viral integration in
PBMC samples from patients with HBV-related acute and
chronic liver disease [41,42]. However, detection of
integrated viral DNA by inverse-PCR does not imply the
clonal expansion of HBV in lymph nodes, and the question
of whether the viral integration reflects the prior infection of
proliferating bone marrow cells or the stimulation of PBMC
expansion is still unanswered [3,42].

In conclusion; our data suggest that lymph nodes and
PBMC do not support active replication of HBV in latent
HBV carriers who are positive for anti-HBc but negative for
HBsAg, in whom the ongoing viral replication occurs in the
liver. Instead, HBV may: persist as integrated forms in their
extrahepatic tissues. Further analysis is needed to determine
the molecular status of HBV infection in extrahepatic
tissues of highly viremic HBV carriers.

ACkﬁ&&iédg,Qm¢9t$~:zz': or i
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Duct-to-duct biliary reconstruction in
pediatric living donor liver transplantation
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Pediatr Transplantation 2005: 9: 531-533. © 2005 Blackwell Munksgaard

Abstract: The results of duct-to-duct biliary reconstruction in six
pediatric patients who received a living donor liver transplant aged
from 2 months to 11 yr old are reported. The graft was either entire
or a part of the left lateral segments. The orifice of the bile duct of
the graft was anastomosed to the recipients’ hepatic duct in an
end-to-end fashion by interrupted suture using 6-0 absorbable
material. A transanastomotic external stent tube (4 Fr) was passed
through the stump of the recipients’ cystic duct. Mean time for
reconstruction was 24 min. All the recipients survived the operation
and reinitiated oral intake on postoperative day 3. There were no
early biliary complications. One 5-yr-old boy suffered from an
anastomotic stenosis 9 months after transplantation. He underwent
re-anastomosis by Roux-en Y (R-Y) procedure and recovered
uneventfully. Duct-to-duct anastomosis in pediatric living donor liver
transplantation has benefits while the complication rate is comparable
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| to R-Y reconstruction.

In pediatric liver transplantation, both cadav-
ericand live-donated cases, R-Y hepatico-jejunos-
tomy is often performed for biliary reconstruction
because of the prevalence of BA. With the recent
expansion of LDLT to adults, DD anastomosis
for biliary reconstruction in LDLT is becoming
more common (1-4). In pediatric LDLT even in
the patients without BA, the main procedure is
still the R-Y. However, there are benefits to
perform a DD anastomosis, such as not having to
manipulate the gastrointestinal tract, a short
operative time and easy assess to the anastomosis
using retrograde catheterization with an endo-
scope. We report our results of DD biliary
reconstruction in six pediatric patients, including
a young infant,

Patients and methods

Six children (four boys and two girls, aged from 2 months to
11 yr old) underwent LDLT with DD biliary reconstruction

Abbreviations: BA, biliary atresia; DD, duct-to-duct; HTK,
Histidine-tryptophan-ketoglutarate; LDLT, living donor
liver transplantation; PTCD, percutaneous transhepatic
cholangio-drainage; R-Y, Roux-en Y.

Accepted ‘foyr publication 18 January 2004

(Table 1). The 2-month-old patient, a girl, received a part of
the left lateral segment from her mother who had an
incompatible blood type. The others received complete left
lateral segments from one of their parents with identical
blood type (Table 2).

Operative pracedure

The biliary tree of the donor was evaluated by preoper-
ative three-dimensional CT cholangiography and intra-
operative cholangiography. HTK sohition was used for
perfusion and preservation of the graft. Each graft had
one biliary tract orifice, which was 24 mm in diameter.
During the hepatectomy of the recipient, the bile duct was
transected as proximal as possible, usually, at the level of
each hepatic duct. The gallbladder was resecied, but a
long segment of the cystic duct was left as the entry site
of the transanastomotic stent tube. After completion of
the anastomosis of hepatic vein and portal vein, the graft
was re-perfused before the hepatic artery was micro-
surgically reconstructed. The connective tissue around the
recipient’s common duct was preserved as much as
possible, although the whole supra-pancreatic portion was
dissected. The anastomotic orifice of the recipient’s side
was chosen according to the size of the graft bile duct.
The common bile duct was used for three elder patients,
and a branch patch was used for three younger paticnis.
The blood supply of the stump of the common bile duct
was confirmed by observing bleeding when making a
small cut at the tip of the stump of the bile duct. Before
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Table 1. Recipients’ characteristics

Case Age Sex -BW.(kg) Disease Follow-up period Complications

1 2moF 5 FHF 19 mo e
2 TyrM 10 Byler's disease 2 mo 8
3 3yrM 9 Byler's disease 36 mo )
4 yrM 14 Hepatoblastoma 24 mo stenosis
5 7yrM 26 Wilson's disease 3 mo ()
6 1MyF 24 Wilson's disease 6 mo -

2 EHF, fulminant hepatic failure

Table 2. Details of operative data

Type of GW/RBW Diameter of Time for
Case graft ratio® bile duct recanstruction
1 monosegment 520 2.5 mm 25 min
2 left lateral 210 3.0 mm 35 min
3 left lateral 280 - 3.0 mm 35 min
4 left lateral 1.07 3.0 mm 20 min
5 left lateral 1.30 3.0 mm 35 min
6 left lateral 0.76 35 mm 18 min

a GW/RBW ratio, graft weight/recipient body weight ratio

the anastomosis, a 4 Fr stent tube was guided through the
remmnant cystic duct and out the distal end of the recipi-
ent’s bile duct (Fig. 1). End-to-end anastomosis was car-
ried out with 6-0 absorbable sutures using the interrupted
technique. The sutures were tied outside of the lumen.

After completion of the posterior wall, the stent tube was. ...
inserted 2 cm into the graft. The anastomosis was then |
completed and the tube passed out through the abdom-"
inal wall. The stent tube was kept in place for at least

3 months.

- Postoperative result -

The mean time for reconstruction was 24 min and ranged
from 18 to 35 (Table 2). All six recipients recovered from
__the transplantation uneventfully. Oral intake was started on

Fig. 1. A 4 Frstent tube was inserted through the remnant
cystic duct and into the recipient bile duct. End-to-end an-
astomosis was carried out with 6-0 absorbable suture using
the interrupted technique.
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Fig. 2. Endoscopic retrograde cholangiography showed
anastomotic stenosis on 5-yr-old boy at 9 months after
transplantation.

postoperative day 3 in all cases. There were no early biliary
complications. A 5-yr-old boy suffered from an anastomotic
stenosis at 9 months after transplantation. In this recipient,
the stent tube was mistakenly removed at 4 wk after the
transplant, instead of 3 months in our protocol. Anasto-
motic stenosis was diagnosed by endoscopic retrograde
cholangiography (Fig. 2). An attempt at balloon dilatation
by endoscopic intervention failed because the guide wire
could ot be placed though the stenosis. Intervention

“through the PTCD was also performed, but failed. There-

foré, re-anastomosis by R-Y was performed. He recovered
uneventfully and is doing well 30 months after transplan-

* tation. None of the other patients showed signs of early or

late: biliary complications with a mean follow-up period of

_ 17 months._

Discussion

The incidence of bile duct complications in
pediatric living related liver transplantation using
a R-Y reconstruction is reported as high as 14%
(5). Bile leakage because of anastomotic dehis-
cence in R-Y reconstruction is particularly seri-
ous as it may cause fatal peritonitis.
Theoretically, DD anastomosis has benefits when
it is compared with the R-Y procedure. These
include no need for intestinal manipulation, a
short operative time, a more physiologic bilio-
enteric continuity, less severity in case of biliary
leakage and an easy assess tO the anastomosis
through retrograde catheterization using an
endoscope. More than 75% of pediatric LDLT
patients have BA and R-Y is the most common
procedure in biliary reconstruction. However, in
the patients with metabolic diseases or fulminant
hepatic failure, the bile duct is available for
reconstruction. In this series, all the children were
able to start oral intake on postoperative day 3,
a few days earlier than with the R-Y procedure
‘1 our institution. The mean time for D-D



reconstruction was 27 min. Because it was not
necessary to make a R-Y limb, operative time was
shorter. There were no early biliary complications
in this series. In case of major leakage at the
hepaticojejunostomy, external diversion of R-Y
limb may be necessary to avoid a fatal outcome.
We consider that postoperative care without such
a concern Is a great benefit of D-D anastomosis.

A drawback of DD reconstruction is the
higher risk of postoperative stricture, which is
mainly caused by tension around the anasto-
motic site or by poor blood supply to the
recipient bile duct (I, 2). The blood at the tip
of the recipient’s bile duct is provided by
the intramural capillary network connected to
the original artery in the intra-pancreatic portion
(6). Therefore, significant tension or stretch of
the bile duct may cause ischemia at the tip, and

Duct-to-duct biliary reconstruction in pediatric LDLT

prolonged external stent, is the mild disturbance
of the quality of life. When there is poor blood
supply or significant tension at the anastomosis,
a longer period of stent placement may sustain a.
patient lumen in the process of healing, although
there are no scientific data to support a pro-
longed stent placement. The fact that only one
case of a late complication in this series was the

‘patient who lost the stent earlier than scheduled

may suggest the benefit of a prolonged stent
placement, although, again, no conclusive data
are available.

In conclusion, DD anastomosis has benefits
and the results are comparable to R-Y recon-
struction in pediatric LDLT recipients.
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Feasibility of Using the Cystic Duct for Biliary
Reconstruction in Right-Lobe Living Donor Liver
Transplantation

Katsubiro Asonuma, Hideaki Okajima, Mikako Ueno, Takayuki Takeichi,
Manuel E. Zeledon Ramirez, and Yukihiro Inomata

Duct-to-duct biliary reconstruction has been introduced
in adult living donor liver transplantation (LDLT). In
right-lobe grafts, however, the presence of two or three
separated bile duct orifices is not rare and makes an alter-
native approach for reconstruction necessary. We used the
cystic duct for one of the anastomoses in biliary recon-
struction for 5 right-lobe living doner liver transplants
with two separated ducts. Before the anastomosis, the
inside lumen of the cystic duct was straightened with a
metal probe. Two external drainage tubes were placed in
all recipients, and posttransplant cholangiography
through the tubes approximately one month after trans-
plantation showed no leakage or stricture at any of the
anastomotic sites. The drainage tubes were removed
between 17 and 37 weeks after transplantation. All of the
patients except one who died of chronic rejection have
been doing well without any late biliary complications
during follow-up periods ranging from 10 to 28 months
after transplantation. In conclusion, our results indicate
that biliary reconstruction using the cystic duct is feasible
and safe for living donor liver transplantation and that
external drainage tubes may be effective for prevention of
comphcatlons (Léver Transpl 2005;11:1431-1434.)

B 1hary tract comphcatlons are some of the most
frequent problems after hvmg donor liver trans-
plantamon (LDLT).Y In an effort to prevent the serious
comphcatlons that can occur in hepaticojejunostomy,
duct-to-duct biliary reconstruction, especially in right-

lobe LDLT, has recently become widely accepted.2-5.

The’ blhary tree of rrght—lobe grafts, however, features

hepatic duct reported in as many as 26% of 110 resected
livers.6 In many instances, two or three bile-duct recon- -
structions may therefore be necessary, and modified -
techmques for these situations have been employed 7Ini:
Where the dlstance between orlﬁces permits

it 1 o orrﬁces have been transformed into one. In other
cases, the rloht and left hepatic ducts have been used for
separareanastomoses. Furthermore, if the two orifices
are far apart, combining a heparicojejunostomy with a
duct-ro- duct anastomosis has been artempred.? In these
special cases, a modified technique using the cystic duct
for the reconstruction of one of the separated orifices of
the bde ducr is needed. Sue eral. reported successful use
of the,, cystic duct for biliary reconstruction in three
cases.8 However, only two of the three cases underwent

a double-biliary anastomosis, and the follow-up periods
were relatively short. In the study presented here, we
review 5 LDLT transplants performed with a double-
biliary reconstruction technique that uses the cystic
duct and the right hepatic duct for two separate anas-
tomoses as well as two external biliary stent rubes. The
efficacy of biliary reconstruction using the cystic duct
with an external drainage tube was assessed during both

short- and long-term follow-up periods after LDLT.

Patients and Methods

Between September 2000 and December 2004, 80 cases of living
donor liver transplantation were performed at our institution.
Left-lobe grafts were used in 45 cases and right lobes in 30. The
remaining 5 cases underwent domino transplantation with
whole-liver grafts. Duct-to-duct biliary reconstruction was per-
formed for all of the right-lobe graft cases, 15 of whom had one
hepatic duct, 15 had two, and none had triple orifices. At the
back table, 8 double orifices were transformed into single ones.
The other 7 cases needed two separate reconstructions, and for
two of them the right and left hepatic branches of the recipient’s
hepatic duct could be used. The two orifices of the anterior and
posterior-branches of the graft bile duct were too far apart in the-
remaining 5 cases; however, the recipient’s cystic duct was used
for reconstruction of one of the orifices (Fig. 1).

The right and left hepatic ducts were dissected at the
hepatic hilum during the recipient operation and cut sepa-
rately to preserve the two small orifices of the bile duct. If the
information obtained from the preoperatrve biliary computed
tomography (CT) scaii”of intrdoperative cholangiography
suggested the presence of two separate orifices of the graft bile
duct, the eystic duct including the neck of the gall bladder was

preserved as long as possible durrno the recrprent operation.

Abbreviation: LDLT, living donor liver transplantation:* < -
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The stump of the cystic duct was tapered down to the size of
the graft bile ducr before reconstruction. We usually con-
firmed the arrerial blood supply at the stump of the cystic duct
by cutting the wall of the edge. Before the anastomosis, the
spiral form of the inside lumen of the cystic duct was straight-
ened by gently prodding it with 2 meral probe until it was
dilated and entirely passable. Reconstruction was performed
in an end-to-end fashion between the graft bile duct and the
recipient heparic duct or cystic duct with interrupted 6-0 PDS
suture. Two 4-French polyethylene tubes, inserted via the lef:
hepatic duct in one, via the cystic duct in one, and via the
common bile duct in the other cases, were used for external
drainage (Fig. 2). Cholangiography through both tubes was
performed approximately one month after transplantation.
Biliary complications were diagnosed clinically, biochemi-
cally, or radiologically.

Results

Patients” demographics are shown in Table 1. There
were 5 males and one female with an age range from 18
to 58 yeass. The underlying diseases were hepatitis C
with hepatocellular carcinoma in two patients, and hep-
atitis B, Caroli disease, and fulminant hepatic failure in
one each. The distance between the orifice of the ante-
rior branch and the posterior branch in the right-lobe
grafts of all the patients was more than 1.5 cm. The
cystic duct was anastomosed to the anterior branch in
three and ro 'the posterior branch in two. The right
hepétic duct was used for all other reconstructions.
There were no clinical signs of leakage during the early
postoperative periods, and cholangiography performed
around-one month after transplantation"did not show
either leakage or stricture of the anastomotic sites (Fig.
3). The external biliary drainage tubes were removed
between 17 and 37 weeks after transplantation. Patient
1 died of chronic rejection 13 months after transplan-
tation without _ any signs of biliary complications
throughout 't',hiek'cntire postoperative course. Although

R'iéhlt ibl;é .g"r‘zifts
7o(30 vasésy ¢

" Double orifices
- (13 cases) -

- Single orifice -
(15 cases)

Single anastomosis
Transformed to one
(8 cases)

|

H
Single anastomosis

Separated orifices
(7 cases)

Separated anastomosis with’
right and left hepatie ducts -
(2 cases)

using eystic duct
. (3 cases) -

Figure 1. Modalities of duct-to-duct reconstructions for
right-lobe grafts.

Separated anastomosis

Figure 2. Schema of separated anastomosis of two bile
ducts using the cystic duct and the placement of two
external drainage\tub}es., SR :

patients 2 and 3 suffered from recurrence of hepatitis C
as evidenced by abnormal biochemical findings, they
recovered with the aid of interferon and ribavirin ther-
apy. Patient 5 exhibited hyperbilirubinemia due.to_.
rejection bur recovered after administration of silori-
mus. Follow-up periods ranged from 11 to 28 months
(median 14 months). All patients but one are alive and
doing well without any clinical signs of biliary compli-
cations more than 10 months after transplantation.

o1

Discussion _
During the ‘catly stages of LDLT development tﬁe
biliary system Usually was ‘:rCEO‘ﬁétihttéd bymeaqs fa.
Roux‘ensy: héﬁiti‘c_bjéjhﬁ'é_sto’ﬁiy“ALfe}:tieﬁr,"i duct—to—duct
reconstriction” was }i'ri't"r‘odiri:c;ed","i ééﬁec a_ﬂy fo adult -
LDLT, because of its advantages over Hépva{;icdjej}iif;gsl -
tomy, such as shorter Gperation time and s mpler blhary __ 
geat

reconstruction. Furthermore, in the event of leak
the anastomoric site; serious complications in duct-to-
duct reconstructions ate rare in contrast to hepatijc:djie}, B
junostoniy; where division of the 'Ro‘d‘i—:eﬁ-Y\ limb may .
be necessary. Therefore, ductto-ducr re‘c’ohsﬁrﬁgtidﬁ i
for adult LDLT has beag widely acc‘eAp‘ted in conjunc-
tion wich' the increase in right-lobe LDLT. However,
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Table 1. Patient Demographics

Patient  Age/Gender Disease Mode of Biliary Reconstruction  Follow-up Periods ~ Results (Biliary Complication)
1 39/M HBV Ant-CD, Post-RHD 13 months Dead* (none)
2 53/M HCV/HCC Ant-RHD, Pose-CD 28 months Alive (none)
3 58/M HCV/HCC Ant-CD, Post-RHD 14 months Alive (none)
4 18/M Caroli disease Ant-RHD, Post-CD 13 months Alive (none)
5 44/F FHF Ant-CD, Post-RHD 10 months Alive (none)

RHD, right heparic duct of the recipient.
*Patient 1 died of chronic rejection.

Abbreviations: HBV, hepatitis B; HCV, hepatids C; HCC, hepatocellular carcinoma; FHEF, fulminant heparic failure; Ant, anterior
branch of the right hepatic duct of the graft; Post, posterior branch of the right hepartic duct of the graft; CD, cystic duct of the recipient;

because there are many variations in bile-duct branches,
especially in the case of right-lobe grafts, some modifi-
cations are needed for multiple bile-duct reconstruc-
tions. Sometimes hepaticojejunostomy combined with
duct-to duct reconstruction should be considered for
reconstruction of two bile ducts that are too far apart.
One of the solutions for this particular problem is to use
the cystic duct for one biliary anastomosis. Although
use of the cystic duct for duct-to-duct biliary recon-
struction: has been previously reported, there are few
descriptions of this technique as an alternative to a
two-bile-duct reconstruction, and none of them report
long-térm outcomes.>?

Cholangiography performed through the external
drainage tubes about one month after transplantation
showed no leakage or stricture at the anastomotic site in

any of our 5 recipients. During dissection of the bile .

ductand cystic duct for the recipient operation, we paid
attention to preserving the connective tissue around the

Figure : 3'.,Cholangiography~ :
through the external drainage
tubes one month after liver
transplantation in patient 1.
Neither leakage nor stricture
CHD, common hepatlc duct,
A, anterior branch of right
hepatic duct of the graft; P,
posterior branch of right
hepatic duct of the graft; DT,
external drainage tube,

wall as much as possible to keep the blood supply and
tried to ensure the patency of the cystic duct by dilating
the spiral lumen before anastomosis. Although Liu et al.
reported excellent results for duct-to-duct biliary recon-
struction of right-lobe LDLT without biliary drain-
age'® and also reported that che biliary stenting was one
of the risk factors for biliary complications,!! we still
consider the use of small external drainage tubes pref-
erable because of several advantages. First, ir allows us to
obtain information about bile juice production and
hence about the graft function. Second, blhary dramage
can be used to reduce pressure at the anasomotic site to
prevent leakage And ﬁnally, the external dramage tubes
can help to keep the lumen open, Whlch may be impor- v
tant particularly when dealing with a spiral cystic duct.
A recent study described complete obstruction of the

_anastomosis of a cystic duct and a donor right anterior

hepatic duct one month after transplantation because of
fibrous tissue replacing the anastomotic site.'? The
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technique described here, including the use of drainage
tubes, could avoid early obstruction. In addition,
cholangiography can be performed through the tubes to
determine whether any leakage or swicture has
occurred. However, this technique also has some disad-
vantages, such as a waiting period of several months
before the tubes can be removed because of the possi-
bility of bile leakage from the insertion site in the wall of
the bile duct. This is especially problematic when the
tubes need to be kept in place for long periods of time,
such as in the case of recipients who show continuous
ascites after transplantation. Moreover, immediately
after we removed the drainage tubes three months post-
transplantation, fever, abdominal pain, and signs of
infection developed in some recipients and required
administration of antibiotics.

These disadvantages are in addition to the fact that
biliary strictures occur in 15 to 33% of patients who
undergo LDLT with duct-to-duct biliary reconstruc-
tion, whereas such strictures do not occur as frequently
in hepaticojejunostomy.2919:13 However, endoscopic
access is easier in duct-to-duct reconstruction for either
examination or treatment of biliary strictures. Hisatsue
etal. reported that 13 of 14 patients who showed biliary
stricture after duct-to-duct reconstruction were success-
fully treated with an internal stent.’ It could therefore
be a_rgued that even though a cystlc duct anastomosis
has its problems, they are outweighed by the possibility
of endoscoplc access after transpla.ntatlon

In conclusmn, usmg the cystic duct for separated
blhary duct rcconstrucuon isa fea31ble and safe tech—
term results after LDLT. In addmon, external drainage
tubes may be effective for preventing leakage or stric-
ture of the cystic duct anastomosis.
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Living Domino Liver Transplantation in an Adult With
Congenital Absence of Portal Vein |

Takayuki Takeichi, Hideaki Okajima, Hiroko Suda, Shintarou Hayashida,
Hironor: [wzzsa,%z Manuel Zeledon Ramirez, Mikako Ueno, Katsubiro Asonuma,
and Yukibivo Inomata

Congenital absence of the portal vein (CAPV) is a rare
malformation of the splanchnic venous system. Although
CAPV is usually detected in the pediatric age group, our
patient was a 35-year-old woman. She had been diagnosed
with CAPV in 1996 when she was 27 years old. In 1998,
she was placed on hemodialysis due to chronic renal fail-
ure. After several episodes of encephalopathy in 2002,
liver transplantation (LT) was recommended to her and
her family. Since there was no suitable living donor can-
didate, she was put on the waiting list for a deceased donor
liver transplant in Japan. In 2004, her ammonia level
increased to around 300 pg/dl, and she went into a coma
lasting for three days. After recovering from this event, she
underwent a living domino transplantation using a whole
liver donated by a familial amyloid polyneuropathy (EAP)
patient. Her portal vein, which had drained directly into
the inferior vena cava (IVC), was transected together with
a cuff of the IVC wall and anastomosed to the graft liver
portal vein in an end-to-end fashion. In conclusion, liver
transplanta.txon proved to be a safe and effective ‘way to

save ‘this patient and improve her quality of life: (Lwer, :

T mmpl 2005, 11: 1285 1288.)

C bngenital absence of the portal vein (CAPV), a

rare malformation in which the portal vein does

not drain-into the liver but into the systemic'venons

blood vessels, is usually observed in cases of the pediat-
ric age group. In 1793, John Abernethy reported the
presence of a porto-caval shunt- that completely
bypassed the liver in an autopsy of a 10-year-old

femalé,!"dnd it was not until 1833 when another case’
was reported by Kiernan, agam detected duting autop-.
sy.2 This long interval indicated a very rare malforma—‘ g

tion that was noncompanble with’ adult life

after 1979 Thls translate

per’ year smce 1980. . In recent years, most‘ of: the‘,_

- reported-cases have been iving patients, mostly pedxat—

ric, although the number of adults is increasing. The -
majority of cases usually show no signs of encephalop— ‘

athy, even in cases with documented hyperammone-
mia. Liver transplantation (LT) has rarely been indi-
cated for CAPV, especially for adult cases. To our
knowledge, LT has been indicated for portosystemic

encephalopathy due w CAPV in only three cases, and
two of them swere chlldren 3-5 \Ve herem present an.

Liver Transplantation, Vol 11, No 10 (October), 2005: pp 1285-1288

adult patient of CAPV with hyperammonemic enceph-
alopathy who was successfully treated with living dom-
ino LT.

Case Report

The patient was a 35-year-old woman without any rel-
evant history of disease during her childhood. Eight
years ago, she suffered from an episode of encephalop-
athy due to hyperammonemia and was referred to our
institution. Computed tomography (CT) scan and
ultrasonographic examination showed the absence of
the portal vein. Because histopathological examination
of the liver biopsy showed no portal vein branches
within the Glissonean sheath, diagnosis of CAPV was
confirmed. Conservative treatment resulted in com-
plete recovery from the encephalopathy, and the patient
was discharged from the hospital. Two years later, how-
ever, she had to be put on hemodialysis dué to chronic
renal failure caused by focal segmental glomerulopathy.
After the diagnosis of CAPV, her ammonia level grad-
ually increased, and after several episodes of transient
hyperammonemia with encephalopathy, LT was rec-
ommended to her and her family in 2002. Living donor
LT is much more common in Japan than deceased

- donor LT. However, since there was no suitable living

donor available among the patient’s relatives, she was .
put on the waiting list for deceased donor LT, which is

Abbreviatios: LDLT, living dommo liver transplantanon,

“i° CAPV, congenital absence of porral vein; LT, liver transplantauon,

To date, 47 cases have been reported and 42 of thern -
nto a rate of almost t two cases:

FAP, fa.mlhal amyloid polyreiropathy; IVC, inferior veria cava.
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Figure 1. Three-dimensional computed tomography
(CT) angiography showing the congenital porto-caval
shunt (acrow) draining directly to the suprarenal IVC,

associated with limited opportunities in Japan. As
expected, after two years on the list, she still had not
been allocated a deceased donor liver, Her ammonia
level increased to around 300 pg/dl, and she experi-
enced an episode of severe coma lasting for three days.
After she had recovered from this event, the possibility
of domino transplantation at the chance of an LDLT
for a familial amyloid polyneuropathy (EAP) patient
was proposed to the patient and the family. After due
consideration of the advantages and disadvantages of a
domino transplant, they decided to proceed with this
procedure. G :

The preoperative CT scan confirnied the absence of
the portal vein and direct drainage of the confluence of
the superior mesenteric vein (SMV) and splenic vein
into the inferior vena cava (IVC) (Fig. 1). Preoperative
laboratory dara showed slight liver dysfunction (aspar-

tate aminotransferase [AST]; 42 TU/L; alanine amino-

transferase [ALT], 43 IU/L), a reduced platelet count
(9.3 X 10%/mm?), and a severely clevated ammonia
vl GI6 i),

Laparotomy showed no ascites or any venous collat-
erals-and a spleen of normal size. There was no portal
vein in the hepatoduodenal ligament, and the hepatic
artery was slightly enlarged. The confluence of the SMV
and the splenic vein drained directly into the suprarenal
IVC (Fig. 2). A whole liver was donared by a 28-vear-
old male FAP parient. The graft weighed 1,100 g, and
the grafi-recipient body weight ratio was 2.4%. Afrer
total hepatectomy, the graft liver was implanted ortho-
topically by means of a piggyback technique.§ The lefr
and middle heparic veins of the graft were plastied into
one vein on the back rable and anastomosed o the

recipient’s trunk of the middle and left hepatic veins in
an end-to-end fashion. The graft’s right hepatic vein
was anastomosed to the stump of the right hepatic vein.
After completion of the hepaticvein reconstruction, the
portal vein that had been draining into the IVC was
transected together with a cuff of the IVC wall and
anastomosed directly to the portal vein of the graft liver
in an end-to-end fashion. Total clamping time of the
portal vein was only 17 minutes, and there was no
intestinal congestion. Arterial reconstruction was per-

Figiire 2. (A) Encircled porto-caval shunt during the
transplant operation. (B) Reconstruction of the portal
vein. Arrovw indicates the anastomosis line.
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formed under microscopic observation. The bile duct
was reconstructed by a duct-to-duct anastomosis. The
Posmperative course was uneventful, and the ammonia
level immediately dropped to the normal range. Patho-
logical examination of the explanted liver confirmed the
diagnosis of CAPV. Three nodules were found in the
right lobe, but all were regenerative hyperplasia and not
malignant. The patient has been doing well for more
than 10 months and enjoying daily activities. She has
been followed up by a neurologist in view of the possi-
ble occurrence of FAP. Abnormal levels of transthyretin
produced by the FAP liver have been detected in her
serum since the transplantation, but as of the time of
this writing, no neurological symptoms have been
detected.

Discussion

CAPV is a rare malformation usually diagnosed during
childhood, although several authors have suggested that
it might be more common than once thought, and
recently the number of cases has been increasing.47 It
has been suggested that elevated galactose levels can be
used for the early detection of CAPV in newborns,? and
it has been proposed that early management of CAPY
patients could improve their neurological prospects.?
The absence of the portal venous system is the result of
abnormal development during the fourth to 10th weeks
of gestation.’® Morgan and Superina classified porto-
systemic anomalies into two types based on whether the
" hepatic parenchyma is perfused with blood from the
mesenteric venous system. In type I, the liver is not
perfused with portal blood (total shunt; CAPV),
whereas in type II, the liver is perfused with portal blood
(partial shunt; portal-hepatic venous anastomosis).
Type I CAPV is further divided into two subgroups: Ia
(SMV and splenic vein do not join to form confluence)
and Ib (SMV and splenic vein join to form conflu-
ence).!1 Our case was thought to be type Ib. CAPV is
often associated with congenital cardiovascular anoma-
lies and/or hepatic tumors,? but the majority of CAPV
patients usually have normal liver function and no
" encephalopathy, although they do suffer from hyper-
ammonemia. This explains the scarcity of reports of LT
for CAPV.

To the best of our knowledge, LT for CAPV has
been indicated in 8 previous cases, only two of whom
were adult patients.>'? The indication for the trans-
planrtation in two of the cases, including ours, was por-
tosystemic encephalopathy, and hematochezia in
another case. Portosystemic encephalopathy has not
been documented in most CAPV patients, and the rea-

son why it occurs in some adult patients and not in
others remains unknown. Wakamato et al. have sug-
gested that the aged brain has a reduced tolerance for
ammonia and other metabolities.? Nakasaki et al.
found that the blood level of ammonia in the superior
imesenteric vein was lower than normal in a 14-year-old
boy with CAPV, which led them to suggest that thislow
blood level might indicate the presence ofahomeostatic
control mechanism.!?® It is of special interest that
another LT recipient was on hemodialysis due to
chronic renal failure, as was our case. Renal failure may
thus contribute to the appearance of portosystemic
encephalopathy in adult cases. The combined occur-
rence of focal segmental glomerulopathy with CAPV
should be recorded and analyzed after the accumulation
of more cases.

In Japan, organs from deceased donors remain
scarce, so the potential liver transplant recipients who
do not have a living donor may die while on the waiting
list for a cadaveric donor. Therefore, domino LT using
a living donor may help to save the lives of a significant
number of patients with end-stage liver disease, as irdid
in our case.® By the end of 2003, 25 domino LTs had
been registered in Japan, and the number is compatible
to that of the total number of deceased donor LTs
performed in Japan since the procedure was legalized in
1997. However, the benefit of a minor increase of the
donor pool is offset by the fact that recipients of FAP
livers have to be carefully observed for the likelihood of
amyloid deposition in the future.

In conclusion, severe hepatic encephalopathy 2850~
ciated with CAPV needs LT after the patient reaches
adulthood because it is a safe and effective way to save
CAPV patients and to improve their quality of life.

References

1. Abernethy J. Account of two instances of uncommon formation
in the viscera of the human body. Philos Trans R Soc Lond B
Biol Sci 1793;83:295-299.

2. Kiernan . The anaromy and physiology-of the liver. Philos
Trans R Soc Lond B Biol Sci 1833;123:711-760.

3. Woodle ES, Thistlethwaite JR, Emond JC, Whitington PF,
Volgelbach- P. Successful hepatic transplantation in congeniral
absence of recipent portal vein. Surgery 1990;107:475-479.

. Shinkai M, Ohhama Y, Nishi T, Yamamoto H, Fujira S, Take H,
et al. Congeniral absence of the porsal vein and role of liver
transplantarion in children. J Pediatr Surg 2001;36:1026-1031.

. Wojcicki M, Haagsma EB, Gouw Annette SH, Slooff Maarten
JH, Porte RJ. Orthoropic liver transplantation for porto systemic
encephalopathy in an adult with congeniral absence of the portal
vein. Liver Transpl 2004;10:1203-1207.

6. Inomata Y, Uemoto S, Asonuma K, Egawa H, Kiuchi T, Fujita

S, er al. Right lobe graft in living donor liver wransplantation.
Transplantation 2000,69:258-264.

[

i



1288

Takeichi et al,

7. Niwa T, Aiba N, Tachibana K, Shinkai M, Ohhama ¥, Fujita K,
et al. Congenital absence of the portal vein: clinical and radio-
logic findings. ] Compur Assist Tomogr 2002;26:681-686.

8. Kim SZ, Marz PL, Laor T. Elevated galactose in newborn screen-
ing due to congenital absence of the portal vein. Eur | Pediatr
1998;157:608-609. .

9. Wakamoto H, Manabe K, Kobayashi H. Subclinical portal-sys-
temic encephalopathy in a child with congenital absence of por-
tal vein. Brain Dev 1999;21:425-428.

10. Marois D, Van Heerden JA, Carpenter HA, Sheedy PF 2nd.
Congenital absence of the porral vein. Mayo Clin Proc 1979;54:
55-59.

11. Morgan G, Superina R. Congenital absence of the portal vein:

12.

13.

14.

two cases and a proposed classificarion system for porto systemic
vascular anomalies. ] Pediatr Surg 1994;29:1239 - 1241.
Charre L, Roggen F, Lemaire ], Mathijs J, Goffette P, Danse E,
et al. Hematochezia and congenital extraheparic portocaval
shunt with absent portal vein: successful treatment by liver trans-
plantation. Transplantation 2004;78:1404-1406.

Nakasaki H, Tanaka ¥, Ohta M, Kanemoto T, Mitomi T, Iwata
Y, et al. Congenital absence of the portal vein. Ann Surg 1989;
210:190-193.

Inomata Y, Nakamura T, Uemoto S, Tanaka K, Wakabayashi G,
Shimaza M. Domino split-liver transplantarion from a living
donor: case reports of in situ and ex situ splitring, Liver Transpl
2001;7:150-153.




24.

25.

26.

27.

28.

29.

30.

Stellate Cells and HCV Recurrence

1213

Giustina G, et al. Liver stellate cells in chronic viral hepatitis: the
effect of interferon therapy. ] Hepatol 1996;24(3):301-307.
Khan MA, Poulos JE, Brunt EM, Li L, Solomon H, Britton RS,
et al. Hepatic alpha-smooth muscle actin expression in hepatitis
C patients before and after interferon therapy. Hepatogastroen-
terology 2001;48(37):212-215.

Guido M, Rugge M, Leandro G, Fiel IM, Thung SN. Hepatic
stellate cell immunodetection and cirrhotic evolution of viral
hepatitis in liver allografts. Hepatology 1997;26(2):310-314.
Clouston AD, Jonsson JR, Purdie DM, Macdonald GA, Pan-
deyaN, Shorthouse C, Powell EE. Steatosis and chronic hepatitis
C: analysis of fibrosis and stellate cell activation. ] Hepatol 2001;
34(2):314-320.

Levy MT, McCaughan GW, Marinos G, Gorrell MD. Intrahe-
patic expression of the hepatic stellate cell marker fibroblast acti-
vation protein correlates with the degree of fibrosis in hepatitis C
virus infecton. Liver 2002;22(2):93-101.

Wiesner RH, Demetris AJ, Belle S, Seaberg EC, Lake JR, Zetter-
man RK, et al. Acute hepatic allograft rejection: incidence, risk
factors and impact on outcome. Hepatology 1998;28:638-645.
Knodell RG, Ishak KG, Black WC, Chen TS, Craig R, Kaplow-
itz N, et al. Formulation and application of a numerical scoring
system for assessing histological activity in asymptomatic chronic
active hepatitis. Hepatology 1981;1(5):431-435.

Batts KP, Ludwig J. Chronic hepatitis. An update on terminol-
ogy and reporting. Am J Surg Pathol 1995;19(12):1409-1417.

31

32.

33.

34.

35.

36.

37.

. Schmitt-Graff A, Kruger S, Bochard F, Gabbiani G, Denk H.
Modulation ofalpha smooth muscle actin and desmin expression
in perisinusoidal cells of normal and discased human livers. Am i
Pathol 1991;138(5):1233-1242.

Washington K, Wright K, Shyr ¥, Hunter EB, Olson S, Raiford
DS. Hepatic stellate cell activation in nonalcobolic steatohepati-
tis and fatty liver. Hum Pathol 2000;31(7):822-828.
Berenguer M, Prieto M, San Juan F, Rayon JM, Martinez F,
Carrasco D, et al. Contribution of donor age to the recent
decrease in patient survival among HCV-infected liver transplant
recipients. Hepatology 2002;36(1):202-210.

Chopra KB, Demetris AJ, Blakolmer K, Dvorchik I, Laskus T,
Wang LE, et al. Progression of liver fibrosis in patients with
chronic hepatitis C after orthotopic liver transplantation, Trans-
plantation 2003;76(10):1487-1491.

Charlton M, Seaberg E. Impact of immunosuppression and
acute rejection on recurrence of heparitis C: results of the
National Institute of Diabetes and Digestive and Kidney Dis-
eases Liver Transplantation Database. Liver Transpl Surg 1999;
5(4 suppl 1):5107-S114.

Dienes HP, Drebber U, von Both I. Liver biopsy in hepatitis C.
J Hepatol 1999;31 (suppl 1):43-46.

Cassiman D, Roskams T. Beauty is in the eye of the beholder:
emerging concepts and pitfalls in hepatic stellate cell research.
J Hepatol 2002;37(4):527-535.




NEANBHRBRICH T BH LLVAE - FHOR 55— R

HT#EHE & REEEASHIE

BRRBIE 52

word

Koy : IBERSSNE, FFESIE, AR, SIEG

— NERFBHEORIRE, ZNICEk DILEFBEABERRNDEE

Impact of liver transplantation on the strategy of the treatment for biliary atresia

STIREFE

Yukihiro Inomata’ and Mureo KasaHARAZ

RRARRE R R ISP E N R RIS 57, BRI R RS R T S PR 2 B2

| BB I T B TR DR

EERASHE ORIEM & LT BAD & EFEio
BISMAN SN DI IR BN EE S 13
BT 1950 £ CdH 2 23, RRR Tl B FMN 0 a8
FIRDSTHIT S N3 B FFIEEE DA { T 3
£y, S E I E O —E
BB E B2 SN BRI D 57, ch b
HACRBEERISES % v — CERHEf T
ERAIDSHEL L 2 O FEEIC 5\ T DA
CENTIBEFERZE L Twvo 7. Lo»L, B
M S IFRRD T AT THTET, MIE
BEVGE SR CRAETH S LR, 275
i DIEESERIR 2RI, 1980 4, B[
RCHRMDEEIFEEDRFAT SN, Aok
FRERADGELHT -, OAITEEREL D
E%CI% 1989~2003 4 Z T, BAJES 1,355 1
KU 18 BRI 0/ REF BB 1B E 1,260 515

SN, TDHB, 1,001 61 80% HHE 5 - jE kg
BThHY LN, 512, 9256 73% i3 EEISE
ThH3 ()Y, A—EEO, BEEEaEEEe
£ BIEGIERBUL 1,804 4 ChH 5. FBIEFRES
DEFNRICIE 1989 £ BUAT o B 3E EISSREERT b
IREENZDT, A—HWREE>TBRGE,
77WEET 3 L, FEEOEEEEIEL
BHICBEL2 R CERo L bh s, EEMNE
DIFR&D 2002 SEDEEIZ X 2 &, 2002 £ 0
TEIEPI R TI 28% DR E 2T T\ 258, 48
EERIT 13 1994 4228306t 30% 12 %5F L 2000 47
EERREB 108 FIH T i 45 41, 42% 2STHENS 5 o2
823207 Ce 32 SR DS S OB
EREFFEDER AL L, BEEEMEER L 2
BROBEEREZO T S b EEE
MRS DBEERRE T HI Tk WEEF 2
3 HIECHBEZF T T w3

=9

®5E-on, JHEES

BROBBH Vol 213 No. 9 2005. 5. 28 | 807



FFERZE 2% ———
Rtz
7% '
RUERT
B
8%

%i%z%j[%®@1%

BREEASEAE 925
FREMEBEEMEREX 8
AlagillefE{&EE 39
Bylerfig 22

Z O 7

B 1 hPEONNEFBEESESR (~2003.12 AAFBERES 18

BRATE)

KEBI D E A3 B EAE 72 S DS X D %\ &
Bhins, BB S 2003 £ F © 0 JHEESE
SEUTESIE 146 44T, 1995 4R LIRS o PR Aiss
SR M4 BIBEENB DT, % RED - T 780 %
1EE (RIEBI DR 43% TREE) HIBHE % 52 1) o 2k
FLTw3dDEHEHENS,

MEEMW HAT & R ESER S T
m%@ E%ﬁf IS 2 BMSET R AE = g i
2%&$iT18m T ET, 3L A EDEGTR
WETH 5. EHEDLE NIRRT BRI
2000 ELUBEIZ 11T 150 HIBRECZELTE D, JH
ﬁ%%f@%ﬁ&%ﬁﬁ?%&&@ FUT/NRST
@@@m%%ﬁtbfm5§@&ﬁﬂﬁn5”

Nwaﬁﬁr@ﬁgww
——U(Lb‘“‘bb 73:(1_73‘7"193?(,\72[(,\73‘
. FBEORENEL
ﬁﬁﬁ@é%&ﬁ#ﬁﬁf%btm&?ﬁT%
5H DI 713?“)“( = 711_ Z & i)ﬁﬁ;@%ﬁfﬁf@h%ﬁim
EEDSL LI >TWwE, FEERASRE 1583 2 4
ﬁﬁ?ﬁi1%8$u%@§ﬁ@@mk&bﬁ%ﬁ
mﬁ%w%ﬂiﬁﬁrM@ﬁM%c®%m$%@
VAN -7 RN el o
afﬁ& BT 2 RHAAI O EEITRE 1 47
ZMtE 55 &, EGIDSEML T—&E L 7= 1995
$ %L%«%k?LIbNm%@&I#dbﬂ
2 (X 2). ﬁ@FW%mﬁ;ZMLKFT“
DD IEEER FICEET 2 ERE 22, L) %

808 | EFD&HH Vol 213No. 9 2005. 5. 28

Aoy TIEIGIRBEERRICBIT 5 ) oy DERIE
REL, BEEINDREIMHEIL VL L 720w
&< 7D, EB % &7 A )V R BRYSEIC 15 2 TRk
LAELTERL I L B/NEFRERER oSS
LTnw3EEZ LN, ?ﬁﬁﬁ%i FW&@
ymﬁﬁﬁ%wwﬁﬁﬁﬁ ﬁ?é%@%ﬁﬁé
ﬁc&%&,ﬁ %#%L%%ﬁ@ 1&#%%
KRN T 5, BRI ﬁﬁ?%# m~%
ﬁﬁ&wv)ﬁ}\fﬁ%’}‘?&(&m $§ %L/{Knp@‘ﬁ’
TEHEIGIE, MK, BN £ O FREYED
1370, BERG CRR, IFRERE (T4 Fxe
SRR EDSDEMY R REFROEDET
ﬁET%%{R%ﬁ%T@FﬁWﬁ%ﬁrP/E:
;/b3:$ﬁ4ﬁ;w¢w§v/tl/b@4z;
kg TH Y, —F, BERILMETH o7, )L:k_g
%ﬁf@777}i %(#EﬂMEﬁ Db
BEETH 205 NI GILE iﬂ@Eﬁibéﬁ
6L¢§wéﬁﬁﬁﬁ#ﬁbh FEZRICLT.
BEIERT S L0 T ki, T LB EER
SRE Tl FEEAER okt vwo Tl . &
n,&k%?iﬁwmﬁméﬂé EaEEmLT
VB BEFHELOVHY 5 — AM??W N
M%ﬁntf%hﬁLCﬁ@h 5D, WL% 
%Fﬁ%kw&&&> &MEEWb@Tﬁ'

1804 £D 5 EH T 5 41(027%) TH Y, BIED

HADAS B0 IBRSESE I S A TR
ﬁbm1m7”mﬁﬁ%ﬁvﬁ9éﬁ@ﬁ@ﬁ%
BIFEIRHERIC X > TERDH 228, FFREHES



100
90
80| |
700
60|
50
40
30
20

10
0 5
N D el

P S &

UAFEFR(%) B ERHK

/\
S
&

> & ®
& S S

2 MEEPISHAERS MRS 01 R AR R AR D)

DEFTTIE 5 FEFERT85.9%, 10 ELEERT
80.4% &, 1 FDIRED ETEIRIT 7 4113 L IR
Lo TETLAVERIIZS D, fhoBE i
%im@ﬁ’%6@ﬂﬂ)ﬁj”%ﬁﬁwkﬁﬁ
BEFRIBERIH 23 & EHHBHLTED, WNE
ﬁ?ﬁ¢@@&%fiﬂﬁ%@&?#?ﬁf%%
ﬂLlW@é@%Vﬁfi@Eﬁ%@%ﬁ%
%@37#7&@@%%%5W Z OIS
Lﬁ%f%twmaﬁﬁwﬁﬁﬁﬁmmﬁw%ﬁ,
%ﬁ%ﬁﬁ?ﬁuﬁ%ﬁif@&Aﬁﬁ(@ﬁﬁ
RN TS 7 T DRI £ 554 AT B b 0 & e
HzEn%,
m&mT%Aﬁﬁﬁ¢ 2T IR DU 2 & 47

bnfstﬁ’ﬁ%%@?ﬁrm# L
EHRANCIE T (AN %fﬁﬁ@I%L

Dﬁﬁm,&Af@%%%&@#&%LOO%‘

ﬁ%%%&\_hfi mﬁ%ﬁ@ﬁ

ﬁ&ﬁm'vmﬁr**@ﬁa#@a m%%ﬁp

ﬁtfﬁﬁwﬁ?ﬁ i%fkﬁ%h”%%

WET DL BMENTE 255, BEMMEICE

ﬁ?xb‘f’r{ﬂ c@ﬂﬁz%TE%’)hfﬁﬁh‘(:}% h,

Vﬁﬁ%#m:%ﬁ%%zfm%wiﬁ%ﬁfﬁ
IR ICH L TR 0K S AR Hs Bl

ﬁﬁf@ﬁaﬁfﬁﬁ SEIEDIE EWﬂTﬁiﬁ
nfmé & %5” HEfEolliED, 250

4%&5@@J%H%L@o”éfmé —7,

Aﬁﬁfhﬂﬂﬁjaﬁﬂﬁ - posEl HADEZS b NRFFBET
KEZIEy 70 b, EERICEFRITRESEA

R 1 BEREER(DRTRRETES 1989~2003)
REEFER(%)
) i
G 3F |54 | 104
BA8 B E) | 1,365 | 769 | 72.7 703 | 69.5
AN 1,302 | 855 | 8381 825 | 775
BB SEE 992 | 881 |87.1| 859 804

NEoTNERIZ S, 518, Pk S sl
TIODTED, DIEIREIRE SN n s,
2. BEEHOLTL - Lo

— EBEEEEOE, BEHEBEOERE
IS AR D HHSE T b I BG4
TABBIE L COBHEFMOBRIIFLE TH

5. 1980 EER 7 X Y Ao, HV@%%~ ok

VIR

2EIRZD UT&LHUDb? mﬁxkﬁMK :
ﬁ%@/h/bzﬁa%ﬁ‘*rﬁthﬂ*ﬂémﬁag
.mﬂmé@é@a@bummeamtm%bxﬁjzfp
IR, VIPBE) RAENTICROR M |
RU: fghsaiR mﬁbﬁw?®Jv/h@$b L
BRMELES. [DERME ChERRLECI SN |

TERBD, EENEVERCOBIEERSD 1 He |
BOTVD. DY v MEBELRSZT S
MOIO—EE, RAODFLISV R |
' ENB. FBECk>T |

JI
N

MY TS N E TEele i
*m?@%ﬁ.§5®ma~mf%*tbtméﬁf
CRBESMEROBGHESIE <S5, ..

B

:l

g

L] S et

(&

i

ES050H Vol 213 No. 9 2005, 5.28 | 809



