stricture after pediatric DDLT or adult LDLT,
but there have been few reports on pediatric
LDLT (6, 7). In addition, there have been few
reports about the quantitative evaluation of HBS
for the diagnosis of biliary stricture. We focused
on the Ex-60, as a quantitative marker, following
an intravenous injection of the tracer in HBS,
which indicates the rate of clearance from max-
imum counts in the hepatic ROI. We conducted
our study to determine the cutoff value of the
Ex-60 that would provide a definitive diagnosis
of biliary stricture.

Patients and methods

During the period from November 2005 to July 2010, 125
primary pediatric LDLT were performed at the National
Center for Child Health and Development, with an overall
five yr survival of 88.5%. HBS after LDLT was carried out
in 89 patients. Of these, nine patients who received duct-to-
duct biliary reconstruction were excluded [rom this study. A
total of 80 patients with Roux-en-Y hepaticojejunostomy
were the final subjects included in this study.

The patients were 31 males and 49 females, with a mean
age of 3.2 yr (range: | month—-16.2 yr) and a mean weight of
13.4 kg (range: 2.8-63.8 kg). At the time of transplantation,
46 patients (57.5%) weighed <10 kg. The living donor liver
graft consisted of hyper-reduced left lateral segments
(n = 17), left lateral segments (n = 55), left lobe (n = 6),
and right lobe (n = 2) (8, 9). Eleven patients (13.8%) re-
ceived blood-type incompatible grafts. The demographic
data of the patients are shown in Table 1.

The indications for liver transplantation were biliary
atresia (n = 40), fulminant hepatic failure (n = 13), meta-
bolic liver disease (n = 16: ornithine transcarbamylase
deficiency; carbamyl phosphate synthetase 1 deficiency;
glvcogen storage disease-type 1b; methylmalonic acidemia;
propionic acidemia; neonatal intrahepatic cholestatic caused
by citrine deficiency; and oxysterol 7-z-hydroxylase defi-
ciency), vascular disease (n = 5: congenital absence of the
portal vein; Budd-Chiari syndrome), Alagille syndrome
(n = 2), and others (n = 4) (Table 2).

Our surgical techniques have been standardized, and both
the preoperative evaluation and surgical techniques have
been reported previously (10, 11). The anastomoses for the

Table 1. Demographic characteristics of the 80 pediatric LDLT patients

Patient characteristics n=80

Age lyr) 32+401(0.1-16.2)

Male/female 31/49

Body weight (kg) 134 £ 107 {2.8-63.8)

Blood-type combination
|dentical/compatible/incompatible

Follow-up period {yr)

52/17/11
22+11(04-50)

Graft type
Hyper-reduced left lateral segment 17
Left lateral segment 55
Left lobe 6
Right lobe 2
GRWR (%) 2.43 + 0.88 (0.76-4.00)

Data are expressed as mean + s.d. {range).

Biliary stricture assessed by biliary scintigraphy

Table 2. Original liver diseases in the 80 pediatric LDLT patients

Original liver disease ' n
Biliary atresia 40
Fulminant hepatic failure 13

Metabolic liver disease
Ornithine transcarbamylase deficiency 4
Carbamyl phosphate synthetase 1 deficiency 3
Glycogen storage disease-type 1b 3
Methylmalonic acidemia 2
Propionic acidemia 2
Neonatal intrahepatic cholestatic caused by 1
citrine deficiency

Oxysteral 7-z-hydroxylase deficiency 1
Vascular disease

Congenital absence of portal vein 4

Budd-Chiari syndrome 1
Alagille syndrome 2
Others

Hemangioendothelioma 1

Primary sclerosing cholangitis 1

Progressive familial intrahepatic cholestasis 1

Congenital hepatic fibrosis 1
Total 80

hepaticojejunostomy were performed using continuous
sutures for the posterior wall and interrupted sutures for
the anterior wall with 6-0 polyglyconate absorbable mono-
filament. A 4-French polyethylene tube was inserted
through the Roux-en-Y limb. The tip of the tube was placed
in the anastomosis as an external stent. The stent tube was
clamped a month after the transplantation and removed
three months afier the transplantation. Immunosuppression
consisted of tacrolimus and low dose steroids. Patients were
weaned off steroids during the first three months (12).

Definition of biliary stricture after LDLT

Ultrasonographic intrahepatic bile duct dilatation and
abnormal graft function tests, indicated by elevated serum
levels of aspartate aminotransferase, alanine aminotrans-
ferase, gamma-glutamyl transferase, and total bilirubin,
were considered to reflect possible biliary stricture, HBS and
contrast-enhanced CT were performed in patients with
abnormal graft function tests. Finally, PTC was performed
to confirm the diagnosis and to treat the biliary stricture.

Hepatobiliary scintigraphy

HBS is routinely performed at three months post-
transplantation, unless otherwise clinically indicated.
#"Te.PMT was administered intravenously at a dose of
185 MBq. which was adjusted to body weight. Using a high-
resolution collimator on the dual-head gamma camera, the
camera heads are placed on the anterior and right side of the
body. The dynamic data were collected from two directions
as two-phase images in 128 x 128 matrixes: three s/frame
for 20 frames followed by 60 s/frame for 60 frames. In
addition, for follow-up scans, delayed static imaging and
SPECT imaging are sometimes used.

As part of the HBS assessment, visualization of the HBS
dynamic cine is performed. Dynamic information from the
anterior and right lateral sides is useful to visually assess the
rate of clearance from the hepatic parenchyma, bile ducts,
and egress through the proximal gastrointestinal tract. Tn
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some instances of large duct stricture, dynamic holdup can
be appreciable.

Statistical analysis

Continuous data were expressed as the mean + s.d. The
differences between groups were analyzed for statistical
differences by the Mann-Whitney U-test. A p-value of
<0.01 was considered to be significant. A ROC curve
analysis was performed.

Results
Incidence of biliary stricture

Of the 80 pediatric LDLT, 13 patients (16.3%)
experienced biliary stricture. All biliary strictures
were anastomotic, and not intrahepatic, because
of either ischemic cholangitis or ABO-incompat-
ibility. There were no significant differences
between the patients with (n = 13) or without
(n = 67) biliary stricture in terms of the donor
age (39.5 &+ 9.0 vs. 33.7 £ 6.9 yr); body weight
(20.0 £ 17.1 vs. 12.1 & 8.7 kg); percentage of
blood-type incompatibility (7.7% vs. 11.9%);
GRWR (2.28 + 1.08% vs. 2.46 + 0.84%); cold
ischemic time (68.7 + 40.8 vs. 60.5 £ 41.1 min);
warm  ischemic time (37.6 £ 11.0  vs.
32.9 & 8.3 min); or CMYV infection (38.5% vs.
26.9%) (Table 3).

We performed a total of 114 HBS studies on 80
cases of pediatric LDLT. Seventy-one studies
were performed while the anastomotic biliary
stent tube was still in place. Of these 71, 64
studies were in the patients without biliary
stricture and seven studies were in patients with
biliary stricture. The dynamic cine and the time-
radioactivity curve of HBS with well functioning
grafts revealed a rapid hepatic accumulation,
excretion of tracer into the biliary system, and
visualized Roux-en-Y limb (Fig. 1A). HBS in
patients with biliary stricture showed a delay in
hepatic accumulation, dilatation, and a holdup
of the tracer at 60 min following an intravenous

Table 3. Association of candidate risk factors with biliary stricture

Biliary stricture

Yes{n=13)  No{n=67) p-value
Donor age {yr) 395+90 337 £69 NS
Body weight (kg) 00+171 121287 NS
Blood-type incompatibility (%) 1{7.7) 8(11.9) NS
GRWR (%) 228 £1.08 246 £084 NS
Cold ischemic time {min) 68.7 + 40.8 60.5 x 411 NS
Warm ischemic time (min) 376110 329+£83 NS
Hepatic artery complication {%) 0{0.0) 0{0.0) NS
CMYV infection {%) 5(38.5) 18 (26.9) NS

NS, not significant.
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injection of *™Tc-PMT (Fig. 1B). The dynamic
image of HBS in patients with non-biliary
stricture complications (rejection, vascular com-
plications) showed a delay in hepatic accumula-
tion, and diffuse depositions of the tracer still
remained in the liver parenchyma 60 min after
the initial injection (Fig. 1C). The dynamic image
of HBS can distinguish the patients between with
biliary stricture and with non-biliary stricture
complications, even if the Ex-60 revealed low
level in the time-radioactivity curve of HBS. The
average rate of excretion from the hepatic
accumulation at 60 min following an intravenous
injection of *"Tc-PMT (Ex-60; mean + s.d.) in
the patients with biliary stricture (22 studies) and
without biliary stricture subjects (92 studies) were
49.1 + 20.2% and 78.0 = 9.7%, respectively
(Fig. 2). There were four studies that were
outside of the SD in the patients without biliary
stricture, including cases of biliary leakage
(n = 2), chronic rejection (n = 1), and vascular
complication (n = 1).

To determine a cutoff value for identifying the
rate of excretion in HBS of hepatic accumulation
at 60 min that could detect biliary stricture, a
ROC curve analysis of the existence of a stricture
and the rate of excretion of hepatic accumulation
at 60 min was performed. When the Ex-60 cutoff
value was set at 69.2% on the ROC curve for the
cases diagnosed with biliary stricture, the sensi-
tivity was 87.0%, the false positive rate was
18.2%, and the specificity was 81.8% (Fig. 3).

Clinical outcomes of patients with biliary stricture

The clinical outcomes of the patients with biliary
stricture are described in Fig. 4. Of the 13
patients who were diagnosed with biliary stric-
ture, five patients presented with cholangitis and
eight patients were asymptomatic associated with
abnormal liver function tests. Biliary stricture in
seven patients with a biliary stent tube did not
improve even after removal of the stent tube. The
indications for HBS were ultrasonographic in-
trahepatic bile duct dilatation (n = 10) and a
history of minor biliary leakage (n = 1). Biliary
anastomotic stricture was initially managed with
percutaneous transhepatic balloon dilatation and
stenting catheter placement for eight wk. Of 13
patients who were diagnosed with biliary stric-
ture, 11 patients were successfully treated with
percutaneous transhepatic balloon dilatation and
stenting catheter placement under general anes-
thesia. Two patients required repeated balloon
dilatation and stenting catheter placement; twice
(n = 1), three times (n = 1). One patient devel-
oped a bilioportal fistula that required surgical
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Fig. 1. Dynamic images of left lateral segment graft and time-radioactivity curves of HBS. (A) The dynamic image and time
activity curve of HBS from 60 min after intravenous injection of a non-biliary stricture case. The well functioning liver
transplant graft revealed 87.6% excretion until 60 min. There was good extraction from the graft liver to the Roux-en-Y limb
(arrowhead). (B) The dynamic image after " Tc-PMT injection showed biliary stricture and a dilated intrahepatic bile duct.
The biliary stricture case had 52.5% excretion until 60 min. Balloon dilatation and stenting were performed. There was a
narrowing seen at the anastomosis (arrow). (C) The dynamic image after **™T¢-PMT injection showed diffuse P Tc-PMT
depositions on liver parenchyma without a dilated intrahepatic bile duct. The non-biliary stricture complication case had
52.5% excretion until 60 min. The patient was treated with enhanced immunosuppression therapy because a liver biopsy

revealed signs of rejection.

revision (13). Two patients showed dilatation of
the intrahepatic bile duct during ultrasonogra-
phy; however, no significant clinical symptoms
were revealed. These two patients had been listed
for PTC; however, the size of the intrahepatic
bile duct could not be sufficiently expanded to
proceed with PTC. These two patients underwent
serial HBS, and their Ex-60 had improved (over
69.2%) over time. Their intrahepatic bile duct
dilatation still remained on ultrasonography, and
close follow-up was continued.

Clinical findings of patients without biliary stricture

Of the 67 patients without biliary stricture, 61
patients underwent routine HBS at three months
post-transplantation and these patients had no
symptoms and also shown normal liver function
tests. Of these 61 patients, one patient showed an
outflow block. The other six patients had been
indicated for HBS because of abnormal liver
function tests (n = 4) and fever (n = 2). These

six patients had complications that were different
from biliary stricture, four patients had rejection
and two patients had bile leakage. HBS revealed
a normal hepatic uptake and a delayed paren-
chymal excretion in patients with rejection.
PUTc.PMT did not remain in the intrahepatic
bile duct in all 67 patients. Ex-60 values of HBS
were 52.5%, 58.3%, 63.8%, and 81.6% in
patients with rejection and 48.2% and 84.3% in
patients with biliary leakage.

Discussion

Ischemic changes and immunological mecha-
nisms are considered to underlie the pathogenesis
of biliary stricture after liver transplantation. The
biliary epithelium is more susceptible to ischemic
changes than hepatic parenchyma cells (14). The
graft sometimes becomes ischemic because of
hepatic arterial embolism, affecting the biliary
epithelium and causing stricture (1). In addition,
the biliary epithelium expresses a wide variety of
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Fig. 2. Distribution of the Ex-60 in patients with vs.
without biliary stricture. The average Ex-60 following an
intravenous injection of *™Tc-PMT was significantly dif-
ferent between patients with and without biliary stricture
(49.1 & 20.2% vs. 78.0 £ 9.7%, p < 0.01).
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Fig. 3. The ROC curve analysis of the Ex-60 using *"Tc-
PMT in HBS. When the Ex-60 cutoff value was set at 69.2%
in the ROC curve analysis between the cases with and
without biliary stricture, the sensitivity, false positive rate,
and specificity for detecting stricture were 87.0%, 18.2%,
and 81.8%. respectively (area under the curve = 0.93§;
95% confidence interval 0.893-0.983).

molecules that are targets for cytotoxic T lym-
phocytes and inflammatory responses lead to the
expression of these target molecules, causing bile
duct obstruction (15). Rejection, ABO blood
group incompatibility, CMV infection, and bile
leakage have been reported as risk factors for
biliary stricture after liver transplantation (16,
17). However, these factors were not significant
risk factors in our pediatric LDLT series.

The intravenous injection of a single dose of
PmTe-PMT showed rapid blood clearance, fast
hepatobiliary transit, low urinary excretion, and
no intestinal reabsorption (18, 19). Unlike con-
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Biliary stricture

{n=13)
Observation Balloon dilatation + Stenting
(n=2) (once:n=9,twice:n=1,3 times:n=1)

— T

Healed
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Bilioportal fistula
(n=1)

|

Revision with Roux-en-Y
hepaticojejunostomy
reconstruction {(n = 1)

Fig. 4. Summary of the clinical outcomes after biliary
stricture.

ventional radio nuclei, it is less antagonistic to
serum bilirubin, and therefore, able to be admin-
istered even to patients with hyperbilirubinemia.
The technetium-99m compounds for HBS are
divided into two groups: **™Tc-PMT is used
mainly in Japan, while technetium-99m
Sn-bromo-iminodiacetic acid is used in other
countries. These two radio nuclei have almost
the same pharmacokinetics, including plasma
clearance, hepatobiliary transit, and urinary
excretion. We determined Ex-60 as the cutoff
value because the normal hepatic half-clearance
time was 23.6 = 7.7 min (20), and the guidelines
for HBS mention that the initial images are
usually acquired dynamically, starting at injec-
tion and continuing for 60 min or until the
activity is seen in the small bowel (21).

To reach a definitive diagnosis of biliary
stricture after pediatric LDLT, it has been
necessary to perform PTC. HBS does not require
general anesthesia, and the radiation exposure
from HBS is minimal compared to PTC. The
costs in our institution per diagnostic examina-
tion for ultrasonography, contrast-enhanced CT,
scintigraphy, and PTC interventional radiology
were $88, $180, $180, and $1080, respectively.
The cost is relatively low compared to PTC. It is
therefore a simple and effective technique that
can be implemented in every hospital with a
nuclear medicine department.

Recently, there has been an increasing number
of reports on the use of HBS in the assessment of
liver function (rejection and hepatitis) in the early
post-transplantation period (7, 22-24). To the
best of our knowledge, no report has been made
on the Ex-60 cutoff values after pediatric LDLT.
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The diagnostic categories of biliary stricture were
divided into two groups: with and without biliary
stricture, and the distributions of the Ex-60
determined by HBS in each category were
examined.

To determine a cutoff value that could serve as
a criterion for the diagnosis of biliary stricture
based on the Ex-60 in HBS, thus establishing a
cutoff value to differentiate between patients with
and without biliary stricture, we performed an
ROC curve analysis for each category. When the
sensitivity and the specificity were set in the same
proportion, the Ex-60 cutoff value was 69.2%.

In the patients with biliary stricture, there were
four patients with sufficient Ex-60 values (72.9%,
73.0%, 73.0%, and 76.8%). Two patients
showed dilatation of the intrahepatic bile duct
on ultrasonography; however, no clinical symp-
toms were revealed. These two patients under-
went serial HBS, their Ex-60 had gradually to
normal level (over 69.2%). The other two
patients underwent serial HBS, and Ex-60 values
had not improved. The findings of two patients
suggested initial phase of biliary stricture. Final-
ly, these two patients underwent PTC, balloon
dilatation, and stenting.

The use of transanastomotic stents in biliary
reconstruction during liver transplantation re-
mains a controversial issue. Egawa et al. (11)
reported that the transanastomotic biliary stent
tube could reduce the incidence of biliary com-
plications after LDLT. According to our experi-
ence, the transanastmotic biliary stent tube did
not increase the incidence of biliary and non-
biliary complications (25).

The reliability of diagnosis for biliary stricture
could therefore be improved by using a combi-
nation of ultrasonography and the Ex-60 using
#9mTe PMT in HBS, decreasing the use of PTC,
which is invasive, expensive, and provides a
relatively high dose of radiation for pediatric
LDLT patients. A diagnostic and treatment
algorithm is recommended as follows: when
evidence of biliary stricture, including both
dilatation of the intrahepatic bile duct on ultra-
sonography and an Ex-60 using **"Tc-PMT in
HBS value <69.2% is obtained, PTC should be
performed. Based on the PTC findings, a final
decision regarding whether to use balloon dila-
tion or to perform revision surgery for biliary
stricture can be made. When Ex-60 is under
69.2% and HBS shows diffuse *™Tc-PMT
depositions on the liver parenchyma and no
dilated intrahepatic bile duct, the other compli-
cations should thus be detected with a CT scan or
liver biopsy (Fig. 5). As this was a retrospective
study, the present study needs further examina-

Biliary stricture assessed by biliary scintigraphy

Abnormal graftfunction tests and/or symptoms

A

Ultrasonography (dilatation of intrahepatic bile duct)

1

HBS
Ex-60< 69.2%

Remainingof tracer in Depositionof tracer in the
theintrahepaticbile duct diffuseliver parenchyma

| }

PTC CT, liver biopsy
Confirmbiliary Complications of
stricture Non-biliary stricture*

Treatments for each

Balloon dilatation + stenting I
complications

failed

Revision with Roux-en-Y
hepaticojejunostomy
reconstruction

Fig. 5. The algorithm for diagnosis and treatment of the
biliary stricture using HBS (Ex-60),* leakage, parenchymal
disorder, rejection, infection, hepatitis, vascular complica-
tion, etc. .

tions and a prospective study to validate of this
algorithm. We consider that interventional radio-
logical therapy should be the first-line therapy for
biliary stricture even after pediatric LDLT,
because revision surgery has a higher risk of
morbidity and mortality compared with inter-
ventional radiological therapy. In addition, a
transanastomotic stent was only rarely found to
be a source of infection in our series.

Conclusion

Based on the Ex-60 of HBS following pediatric
LDLT in Roux-en-Y hepaticojejunostomy, the
cutoff value for biliary stricture can be estab-
lished at 69.2%. HBS with **"Tc-PMT is a non-
invasive and useful diagnostic tool for biliary
stricture in pediatric LDLT.
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Tetramer-Mix T EBV FR2 CTL 2 E=% 1) v 7
L7z, Tetramer-Mix IZ H AR A D 7 EI0EE T 2
HLA-A2402 #H %D EBV BEH CTL =¥  —
7 LMP2, BFLF1, BMLF1, EBNA3A, EBNA3B
D 5 7EEE % Tetramer RETEAL72DDTH 5.

#w R

EBV BXILE % 50.6% 25072, REREMRAEH A
%<, MEERET TR —BRErb Ly e
VNRBEEANORBIET 73.7% & BRI KRG & 2
W7z (R 1), BYEHERE, BRI REREIE (2
Wy Za—1) VEH CND % 25%BET 5 =
& T, 140 BIHF EBV B PTLD % 34E L 7= 5EHFIZ
o7z,
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£1 EBVBEEOUYZAIT77 49—

dose(mg)/day

n 50.6% 49.4% NS
Mean age = SD

(months) 20£30 62+68 0.001
Median follow up 618 693

(postoperative days) (92~1,548) (120~1,544)

Onset of EBV _
(postoperative days) 276 £279

ABO-incompatible 6(14.6%) 9(22.5%) NS

Peripheral blood EBV DNA
(copies/ugDNA)

CMV infection 12(29.3%)  19(47.5%) NS
Acute rejection 13(31.7%)  15(37.5%) NS

1
MMF 8(19.5%)  5(12.5%) NS 10%>
Steroid period 217267 186+ 150 NS

(days ; mean =+ SD)

Tetramer-Mix

el

~%$.0% /KM%

N

FENRTII)

Tetramer-Mix

CDh23

2 EBV4EN CTL OFE (K 1 OERO a~c BFHER)
a~c & RIS HLA-DR *activated CD8 T cell 255.8% 75 36.1% 12 -5, CD8 Tetra-Mix EBV
HBEYCTL b 0.2%2FEEI N
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1%, SeRMEFHRMEE I FIRETDEE T
EEFEEICES>7 9% - LR oKW EBY
DNAE=%Y) V7B THLH. BiiHES 70
AAFK)BRETY 70 AR ¥ (CyA) IZEF L
7208, FEHETR 1 A TEBV PCRBBMEE 725 72,
CyA DIEMBIIKE % 1T > 72. EBV PCR ML
HLA-DR"CDS8 " activated CD8" T cell % 5.8% T,
CD237CD19 "activated B cell 1t 27.5%, CDS8 Tet-
ra-Mix EBV 21 CTL 1 0% THh o72. 5\
FTIEIHIF A HET A2 £ T, HLA-DR'CDS" i
36.1% & &, CD23°CD197 12 7.7% &AL,

SHO#ME VOL.24 NO.6 NOVEMBER 2011 579

CD8" Tetra-Mix EBV 219 CTL 13 0.2% |2 &
SN, HERAYIZ EBV PCR [EMATETEETH -
72 (&2).

OB

LD /NBERIFREIE 140 6112 PTLD %5 % 52
Wehrolz. KM EBV DNAE=4 Y > 73,
% EBV B PTLD O F [ B W25 #E
Y, ERALS W RERRE Y ElT 5 2
LTE, BEBEOBRBEOALRLT LYY
N DEGTFHROWEVHRFE SN

KE&  PTLD \3/NB O FFEHE CIE A 2 A0 E
T, ENCTHEGBRISE SN TVWAEEFE D
WAINE L7z,

HERR D720 BEE LE T4, 25% D HEHNH%)
DWEZITIHE, LHEATEITNTOER %
25%HE S NADTT .

FR N—ZICNITEH, 3072/ — VEE
ET72FIVMME), XU ) FI 2T, S8 A Y
Yo TV HAIIFL S FRAICHIELT
WEF. F0OH, CNID 25%DHERTo T E
2

KB i3, PTLD OFERE & LT CNI LL
NDLOINEBEETLHREREZEZB L TE VD
LD, CNIR—ZDREFEIHIOIZH BEHRL 2§
WEW) DS T,

TR ForBhTT.

He fBIRWw/z72w/z368 &, BBV Ol &
EDIRMEIMAF O BMEOKIZEFELTBY, &
ANVABDVREL DWW L EI12B g0 Hd

LTWBEWIHIREZZITE L. 22T, Kl
BEH .
KB F W (EBREREEERESE AR EEER
BRI 2E) (F4)
BRI (BB RSEREEE R AT et E g
PSSRl SR VB 2E)
R B A (BNREEENEYY Y —BEBEY 5 —)
B E R T (EREETERREAR
AN FR O E (HBRERREEEERLRER Y 5 — e

D))

MmeD BHMEDOT =/ % 4 7OWHRES PTLD 2
EBV BEEHlOIZ L 2 2 BEEIC DO W T BH
2L 728N,

FE CD23°CD19 activated B cell # A TH Y
EBV BEEDMIA T LA TE F 325, BELE
BT AELEARAETEoTETYT. BOLIGE
W) z2heE2 4.

FE A/-HLMF EBV DNA #E=4 1) &~
TLTHETH, HRIIBHERISHER R YT 1
T, T bbEBRERS T WEEIALRNRIZLT
WET, RIIYEERETIGBEDEESAD,
BEEOHEIEIT=F ) T LED B nno
TL &)

FE LILd ORI T T btkard
TATNOBIE/ZITTEB ®+oaY—, EBV I
E—HBHREN-TL BDITTIEH ) XA, &k
HFIRZEFTT% D 9B EBnETH, UETT-
TWAEDRNRBETTOT, fEBRFBIIRALY
bEWERDLNET. Lo T, &EFATTI
LML TwET.

REE LR TEBERZ 1 ECSVT S EHE
DL L) TTH, EREEORZD LI IZ
CIL TE=% 1) Y ZIZ L TW RO T, FEI
P& 2T PTLD OFE) A 7 23 LIRS DT
TuptBoTwE g, EBILX 7277 EBV DNA
DM TIEEBEL TW AR TT S, LD Hw
EZF YU TR LTWIFIE O TL &9 he
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ZE URRIZHBHEZILOTRIrLSEL
PRELTBEST, RERABHSENIREONE
T, BHEBZEHIZBWTEBY IE—HOEW
FEBID R RIEBI s TET L, BEXEDT
AX POV TRARI/NEF RO TR S
NET. INHALEHICBWTFBHEEZZITE
BAES 2o T, HERALERFL TN
X BEWwF 5.

fREE 213V flF EBV DNA (ZBET 5B
PEE B DO TT A

ZTE v SEEBELTWIERIVEY
A3, FIEPIHE] % complete withdraw (I L TE D
¥ BE T TH ST & T PTLD OFEMFNIIET
BESZLEZTWET.

FE FoREIBEILT ALV Z T,
PTLD DFEZA B L TIEH T D BRI VOD
TL &)W

=E HAESHo I B EIZBRnE T,

MR IV —F T hOTT-FIZAEDL
Vv, BB AL LIBERAIZIERL Tw/z2E8E L
7o ik OBEE LTBBEWLZVWEPDH ) 7.

PTLD 2S%#ET A &, CNI 2 #m L £ 97% %
S BHEZONL T Y AFED L & OB/
F - I BMTwET. EBICHES LT L,
4 X Fa—F) - T4 TV L) ITHEMEK
AR AEFDSED L HWnH B )
IRV ERWET.

S EERICOWTHNE L722S, 4 X F
O— - NIV TFTF 2TV FLTUVRAEVDIL
FEBITY, ATEIT B LR LEEZ LT

5 ENHoT, CNLEHIET ST EEFITLT
LI anEnIZExALHY 7.

SEEARFBEREOTE L bz RMH T +
O—LTwETH, BRNZZOFESLLD
lymphoproliferative disease {27 o 72%;&, CNI %
WELTHLEE, [dd, Lo/, BBV HZA
EDLE o TEZIDOEID IR OMER &
EHIC b o BB EEREL W& nE
BwEd.

KE MHC class [ tetramer Pt T fif2ix, 7F
FEHEROBRE LY FOFEVERINDL ZEPE
EThbHEVW)EFELEOBRICROERTT.
ZZCHERMTTD, kORI T 4 TORADEE,
class 1 tetramer |ZHRHITTEE T9 7>

ZE OWEZPEBVITE RICEAHKRIER
HEWH T o ENE ARV S HEHEDLDOT,
BACOWTIEa Ay FTEPRET.

KE wwz, BE NF—00class 1 tetramer
DERZBHE L2720 TT. FF—256D
L AABREOTRMESHERETE 200 Lz

Bo/zbDTTNb,

ZE BESICFF—20RbAT N RRER
HorhkBNET.

KB FF—loD class 1 tetramer & AT IZ
BERASFF2NE T,

ZE I, FNEEIELTNELEZA
T3,

KB ITETOWROREEBFELLET
I9. HOUPELHTENET.
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| SERMEPIRIEEE (CX U CTEBFEIRFIIRI S Z 5T U e

| SRR RENETF i

FU®IC

FIIRRIBRE VS 7 v E= 7 ILE, FEE, WS
MmE, AT Y Y a2k TENREETDH
%o FAMRIZ Vitelline &R % ARG BB T
BEL, ZOREIOFIRREBESEET S, &
HTRFAERAZ)—o v T OEN S 7 b—A1
ED O BMICE AEMDZ s, RAICHEIL
FE - BNy v~ b - FFIEBE TSI SN BER DB
Raens Y, 372, BHETHLEBERCHRRSR
BEBDDH 5,

PR AR N PR AR BRI R A9 N T RIEERICA
HIRE, MRABR~FRPRESFHEEFEL TW5
TECKB SN Y BT TRRMTISEE T
ETWHLIOMTIE, v x v MERTW - BREW
Yy v MNERINTHETRZI LD S, L
L, PIIRAREREDST X TRIERICTEAT S T EIT,
ANEB IR T AZ &N TE W20, A
Yy vb, MBLE BUVERITETVESTM
iE, TRERGE, KM, FERELRZEHEH
TAHE, BICHBHEIER SN Y, Yt
& — T 20054 11 5~ 201049 H £ T 138 fl
OFFEHER, FIIRKIBIEIZ S5 B (36%) TH D,
HEHGIEEREE 2 BT v B = 7 IE, ETT 506
WY 2 b, #8037 T ROERGSE TSI

* Mureo KASAHARA et al. ENVHREEBENZ LS ¥ —
BAEAVEL (T 157-8535 R HA R KR 2-10-1)
| key words |

FERMEPIRIIELE, BEIRFIRYS, ERFZE

Fif $65% $565

BA BT EH EET
B\ #E" EH Rt©

BR OBET
H HE

L Twa, M1 EEBHES, 2HIIHA
Yoy POSEATL, BFRHEICE o 72 PR RABE D)
TH b TIGRIE IR AT A 1B IR 12 7
AT % T BFIIRABRE TS - 72

4 [A] Fallot T &% 1R & 7% o PIIR 48 12 3
LT, EBHIRFIRYE % 11T L7 e R
WrEHLOTHET 5,

I.Eﬁu

FEFNE 14 5% 2 7 ABE. BE 1539 cm (-14SD),
fRE 343kg (-19SD) ¢ ETDRERER2 D
720 4 FEIFIC Fallot TUBGE R L CHRIG R 2T
b7z, D, BEBEFTHo70, 10X
DARBRRINIE % 30, EEMERETITbILTW

1 THEREERRABERIKS v > MES
(RUZESB)

| 607 |
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720 14 BERFIHEER CT M T FIUIR K 3B AE % 155
BN, AEFREENICYE Y F—I1ZiER L2

A BB BT pO2 472, SpO2 72% & %M
HIEBEIE % 20720 i v > a1 522%
Tdo7zo MEHRETRTRE L Y IV VILE,
BEREERE, B7 Y T=7ME BHBRES
ERDT2e DY F— 7 VRE TR I %
ROl ('),

PR CT 4 TIPS PIIRIEE 2 B0 §, IRIE
FRDF. T, ERLBE Y M ERED-
(®2). B MRIBAE TEEEMBBICY Y A
VB LR b DB High’ intensity area
2807 (E3).

BRI B C VS IR B AR 5 B IR A T R 22 B

A3

®1 ARBREMR

m&E : WBC 2,440/mm?® RBC 517 x10%/mm?,
Hb 141 g/dl, Ht 44.0%, Plt 6.8x10%/mm?®

H4bZ  T-Bil 2.22mg/dl. D-Bil 0.90mg/dl,
AST 30U/I, ALT 27 U/I, LDH 1721U0/1,
y=GTP 261U/, Ch-E 1241U/L, Tp
5.7 g/dl, Alb 3.0g/dl, BUN 83 mg/dl,
Cr 0.32mg/dl, AMY 32IU/L, Na
141 mEq/I, K 39mEq/I, Cl 113mEq/I,
PT-INR 213, CRP 02 mg/dl 2L F, NH;s
100 ug/dl, TBA 131.3 umol/l, Cecr

, 102.9 mi/min

MHEH A 547« Ph 7.377, pCO, 39.1, pO, 47.2,

HCO; 22.3, SpO. 72%
FHEIRE (mmHg) : 13/6 mean 11
FiAY x>~ bR 1 522%

Yy v P ERDTRERICEAL T, L
T PR A AR L 7 1 B AR % o LB & D R v
MZFLF=Y LT (R4da), 7, #IRL
72 TIB RERIR 8TV, EREIRE LR L
Tw7z (B4b)o

PEDS, PFIRREBEICLZET ¥ E= 7 MAE
ELTHBALEIC 2 ZRB L7z, ARMRICHAT
R E G RERR - MERILATIE, BB v~ b
AL CTRERE, THEESRIGSET LEE
FIREICRA L TWazd, BRI EBEEIR
FIRY & 247V, MEZ 7 7 MITEHESR%E
FERTUE, BRI IR 2 Ak o PR ML
TRRTE A LW L. THEESROME S
77 MR OMEEE - CT &2 S 10cm &
EDRITEE Cd o 70 THEREIRAMEM T &

A, ENSEEBIR - SV EERZ RIS 2

?’%f“@o 720

I. S{FRFSHETFi

RN SR EINE S DX TH o 72720,
FUIEIR 0 72 AT Rituximab M B X CFH78)
M EERLSY FF—L 0V EESST b
2RI, FHTRER 6 BRI 20 4, HiIM 150 m/ T
boto MEaERS 1I3HTRELRE, LY
CIy PRSI RI TR, AR

M2 IEEfCTHE

a) FAFIIRZ DS, BEZFED.

b) BB % b REH,

| 608 |
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g, EHIZRIIRERICES ¥ T FUHT
B Z1T o7z (B5). MIRILIEZ R % W fF i
ML, FFPIEBEIIR ISR LTz T
EBIE PRS2 @ cavernous transformation 255 & T
H 0 FIEEIZ R L 7o Kocher BEIMT 2 1T\,
LTS TREREZZEL L2 RROMIRA
FHELRVZD, TR MEmITED
7“1%75‘%@3 B o zo TETAREIRZ T 524
BEL, ABERZEEL . WETEEZE il
LTw 71, THERESRZ I0cm SRELL, £F
BIRFIIRY EOME S 77 b & LTHAT 2758t
L7 (B6), : PR

SRR MR ICEBERIR 2 T AREIRIEA S CUIRE 3 EREE MRI

X4 [EEIMEES
a) Hﬁ%ﬂﬁﬁiﬁ?ﬁfﬁi&%%‘/ YR RDIz.
b) TIERIREIRIZEFT LTV,

5 EIMEESFRE 6 TISREEERT ST

Fii H65% 53 | 609
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7 BEFEBRERR

L, THREESIRS 77 P EABIERLEZDRDS
6-0PDS T & 1T o 720 EEFHIRIAEIZIE
PROXIMATE TX Reloadable Linear Staplers
(Ethicon, USA) 2R L7zc EXZBEE Y v~
FNEFET B0, EEFREE>S T 9%
front flow 2155 2 &I TE 72, BHFEZ put
inL7F7 MFERELZENIL 720 OFEDNS
weEE, 777 MFEIRICUREE B EOEZIR
Fh, LIYEZYMINE, 7 MNFERE DO
BEDSIEIE ) DR A2 3 D R ve LT E
Y MOk FEFGERLESRZ -7 707
L, §XTOFEREZBEGEICERAL THE—LL
L7:e FTREIR% total clump L, 2 HEFET
BEED O ERREEZIT 272

HoPLDEBFHIREWE L T2 TIHEER
W7o 7 beBEZS 7 FMIRE Z 6-0PDS T
W& L, BHEFRZzBRELEZT-72 B7). &
FIDTIREESREES 27 FThb, MIRWE
WBEEZ 77 oK - BRSPS RN ERERL
TWwb, TIHEERFRS 77 MR TH o 2%
&, ENSEFHRE - IENGEEREBES 7 7
M LTHATATETH 72,

BRIIRIFEIRE CHBEL, B+ EBERZ
WA - UIEE L7z, BIIRFIBEDRRIZZES] - BRA A
FHTES CEREZEET 20T, MLOER
BLETH S, 9-0F1 0 U EEHREE THEIRY
Exfrol

PR RIBE T, FFEERFIUIRMLTED 72 < FFE)
RZTTHREENTV S, ZDDIFEINRDFE

| 610 |

o
THMESREES 57 b
M8 EEBRFRIEY -

PRIFT, BEOHERLI D SREOZ LHL W
729, BIRYESILEEOHBELY b HENES
TH5b,

FFRER O FMRZB AR TS <, BOBEEIX
FHREFHTEZWEHRL, HEFRIIBEZ
W& TIT o 720 FATRER 16 R 36 700, HiIMmiE
46 g/kg TH o720

MBEESHEEZRL IVRIEEZE L, W
FREMAY Yy Y MIBEBFEL TS, 21074
R OBIETFIIREREFTH 5o

m £ £

BE O FM CHRARRIZ MRz #D T
b, FBERERR - BEIREWEHICHEESH N
W, PRI % BET 5%, LIBEESIK - BE
REmEICEEZ S 7 V2L, B 7 b
FIR & WEDTHRETH 5. ZOEE, BEI v~
b OFRAFIE, FRREOMRMEOETREREIC 2
5720, BEY Y MEREEBLZINER S
2\

FIAR IMARSE DTS & ) RIGE IR - AR
FIFLAT £ THARPER L TH Y #E 4 2 HEMN
BR2$72 <, BBy PO XD BPRAERY ¥
N ERDLEE, REHD L) LEBFHIRFIIR
W4 (renoportal anastomosis) < F K&HIR P9Ik
& (cavoportal hemitransposition) 23471
% 7% AAEHITIRAEGHIRFIIRY & % 85 L7
B, FMTho L bFELEL-OIEEMRD

%ﬁimﬂ
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alignment Td 5. LB EIRFIIRY &5 13 fEE 5
Bz, MEZ 97 bHT 238 3rd portion (X
BINAMNEBIZEIPNS, BEMAY X~ MES
TIREENLZMELE L, FRHEEOMRImE
iE - REAPEDNE CMESN TV R0, ik
TR EREALETH S "o BWIE A HREFIRO
alignment #1854 Z & T, Mi#EMIREDHE % B
B EWHRETH 5o FAEBNIFIIRR BRI F
5 FFRAERE B C renoportal anastomosis % @it L
RO TOERTH S, L, BEOMNY v
YIMRBELTBY, BHEEISHEHOBEE KD
bbb, §bb, PIRKBIETHAY ¥~ MY
HL726, TERHREHICHFBELEZETRETH
bo AT ¥ FoORMNUEZEDT, 4%
BAE e BB L E L ERTH 5.

Fit 5655 £58
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6)

Howard ER et al : Congenital extrahepatic portoca-
val shunts. The aberranthy malformation. J Pediatr
Surg 32 : 494-497, 1997

Morgan G et al : Congenital absence of the portal
vein : two cases and proposed classification system
for portasystemic vascular anomalies. ] Pediatr Surg
29 :1239-1241, 1944

Kasahara M et al : Living donor liver transplantation
for congenital absence of the portal vein with situs
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change without graft local infusion treatment : a
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ARFRIZ BT/ B IF AL 4E R 9 100~120
HERNCER S NBEEFTIE 54 84.9%, 10
4 82.2% & BIFT, T CICKRBIFA&BE I
THRERERE LTHILENBREFREL
TEMENTWAE, MNRFBEIZBWTIZHE
RSB D 70% H3PHE B 88 <, B EFRE
235 B E AR 5% & B Y. R
BUHFEECE 2EE, 3N 0EEL
ERIZEDVEFLLAEFEOHE (quality of life
QOL) ZSEE SN, REREL LTHF
BHEBRIZESNS., ARETEIFRMICL S
KRBT REDOBRIZOWTHHT 5.

1 s B RS

REEFERIZ L BERE - BRICION
WECEHEER, 2. WEEMRICEN 2K

BEOES 25

B HEERRR R —HEN
T 157-8535 FRmEEHEEAR, 2-10-1
B PSR

Key.words
INEFFENE
KBRS
SERERHER
fEEETEAE

KEREBDEHE

MR Tld 5 ERTRBIEEIE 34 6 (157 i) (CABEZRELTHD, BERIRLRFEEE
FE97. 1%L BIFC, ABEAERRBEFRRCHT 2REETERTAL UTRATND
DHDH. NBMEFERE 1. BRXE -
HRZEIFEVD, BRIE - EBICIDFANCERTERZ S L ITREBECARIENS. ZN
ZNORBIEEIGICDE, BRFIZHTIATHRST S.

BRICAOFHEZICEDREE, 2. REMRICEH

IRV, BEERE - EFCLDFIMNCER
GRERZ ZL-TEBECKNTETH S K
1). B EIFEE - FIREICERE - BEZED
WIRFERZH L, WEHAR THEDO RAARD R
WIEERITEEORE, FBAEERE LTy
3. BETRET VESTIUE, BYYLEY
MyE, EimE, 7> F—3 A% EI2X 5 meta-
bolic stroke, & B¥PH], HMFEEREL &I X
BEZELWV QOL DIETHALNAEE, HEH
ZEBLTVS.

112 1990~2009 EE F TOEXRKIZBIT S
ANRA B IR RS T A R B RES 2R L
727 194 Bl ARERBMESfTDRTED,
Wilson 3% 59 %1, AN=F>Y T Y AHNVISI
5 — B /R#JE (ornithin transcarbamylase de-
ficiency : OTCD) 32 %I, HW/NEAL VY VB
4 REEE 1 RI8E (carbamyl phosphate syn-
thetasel deficiency : CPS1D) 8 #l, 2 F < u
VEEIME (methylmalonic academia : MMA)
19 %, 7 ¥+ YEEIYE (propionic academia:
PA) 78I, ¥ ¥ v M¥E (tyrosinemia) 13 1,
7 a—4 vERIE (glycogen storage dis-

1764
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®1 FFREEGICESAEMEFES

. BEERIE - ERICKVUBTICERDES

al TUF N TSV RIBE

Wilson #&

mERE

FO > ME

E RO MHARHELE

RIEMFTART D 2% (RTEBRAHIES)

>N RIBIAERFAETD 0%

T RSRERE

. TEEMBICERLREISRVY, BERERE B
ICKYFNCEERIERE E/-TER

& RERME

Criglar-Najjar fEfESE

mE®

C EARIBE

ERR

BS54 h— M

RIEMAE

O NRIVT 1) E

NV > mgE (2 8D

REYVAIINESE (FNZF N ADIIINS
S—EREBE, HINTA N VEEREE | K8
fE. FIIUFZ ONTBEREEERIBE)

B 2 ERRRE 1 B

BHEBIE (XFIUYOCEME JYOoBA i
fiE)

I haY NU TSRS

LATDZBEAHERE

I RO RUTHEE

>NV gE

n=6(3.4%)
B> 2 UERRIE
n=8(4.5%)
JUD—7ETRE

n=13(7.4%)

FO v MmE
N=13(7.4%)

OSBRI AE
n=v7 (4.0%)

AFILT OB ME
Nn=19(10.8%)

ease) 1361, B ¥ 2 7BIRAE (hyperoxaluria)
B VWIS TH o 72, FDOMiZ, Criglar-
Najjar SEERE, KIEEIFAEH S o (fami-
lial intrahepatic cholestasis : FIC), &Y R&H
IyE (hyperlipoproteinemia), 7’2 F R 7 4
) ViE (protoporphilia), 7VE= 2Ny
B R E R IEIE (arginosuccinate synthetase
deficinacy), Dubin-Johnson JEEEE 2 & CHF
BEAER SN TWBEY., 20 EMDEBI D720
SERPEFIBUIIERE ICR O N TV A, EEFR
BEARTZBIET L L, REVS 7 VEEE
(OTCD, CPSID 7% &) - B BB H R ¥
(MMA, PA 7 &) - BEER B INER 2 5 (]
2). THEEEOH A RMRBETEREINT S
MENRBEOMEIRIZL ), HABROEEORT
YEZTIIE - T Y R =Y A% EDRENH
- EYIZAThNh, BESERENEIICO X
Vol Z ENRETFONL. HITREH LR
AR BICNT 2 IFBHEE TH - 72 Wil-
son i DERFVEFEITRAEINIZH S, 2B
5T /NEREDORIFR R - WRHAE O
R, AR 2 FEREEFEERER B L
TWABZ EIZIEDPZ B\,

1

Wilsoni®
n=59(33.5%)

d -5 152
HILINS S RiEE
=32 (18.1%)

DILINTA I EE
BRBEEIRIBE
n=8(4.5%)

B1 FEICHTD/NRABEFERICTT BEAFFEE (1990~2009 £,

n=194)
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B> 2 UBRRE

B BR%

B IRBR M AE

EREVAVILERE

Bl FO>mfE

T Wilsonf®

0 70002 2003 2004 2005 2006 2007 2008 2009

K2 REEBFBERBENH (0=194)

(T RESLBETRBISHT S )
- FSIELE y

1. Wilson #%
Wilson %% 1t 1912 4F 12 Kinnear Wilson 1& -

12X Y “progressive leticular degeneration”, a

fetal, lethal neurological disease accompanied
by chronic liver disease leading to cirrhosis &
HBENBROBFWERETH S, EEERIZ
H etk H M E T, 1993 FICIXEREET
ATP7B 235 R &7z, bhvbnd UEIIHKR
WA R CTHEZN 2 LCTwiz2s, BAERZEs
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