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Clinical Evaluation of an AS03-adjuvanted Pandemic Influenza HIN1 2009
Vaccine in Children
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Objectives : A clinical evaluation of a pandemic influenza HIN1 2009 vaccine adjuvanted with a toco-
pherol containing oilin-water emulsion adjuvant system (AS03) was performed in Japanese children aged 6
months to 17 years.

Subjects and Methods : This ongoing Phase II, open-label study was conducted to assess the immuno-
genicity and safety of two doses of a monovalent influenza vaccine containing the A/California/7/2009 HIN1
strain hemagglutinin antigen, adjuvanted with AS03. Children aged 6 months to 9 years (Group A ; N =30) re-
ceived half of the adult dose of antigen and adjuvant and children aged 10—17 years (Group B : N=30) re-
ceived the adult dose formulation. Antibody titers against the HIN1 vaccine antigen were measured by
hemagglutination-inhibition assay before (Day 0) and 21 days after vaccination (Day 21). Immunogenicity was
evaluated according to the US and European licensure criteria for pandemic influenza vaccines. This prelimi-
nary report presents the immunogenicity and safety data 21 days after the first dose of the vaccine.

Results : At Day 21, the licensure criteria for immunogenicity of this pandemic influenza vaccine were ful-
filled in both groups. In Group A the seroprotection rate (SPR) and seroconversion rate (SCR) were both 100%,
and pre- and post-vaccination GMTs were 6.2 and 213.1, respectively. In Group B the SPR and SCR was 100%
and 93.3%, respectively, and pre- and post-vaccination geometric mean titers (GMTs) were 15.7 and 363.6, re-
spectively. In all age strata, pain at the injection site was the most frequently reported solicited adverse event
from the day of vaccination and for 6 subsequent days. The majority of solicited symptoms were transient, and
mild or moderate in severity. Fever was reported by 9 subjects. No serious adverse events were reported.

Conclusions : A single dose of the pandemic influenza HIN1 2009 vaccine was highly immunogenic and
well-tolerated in the study population of Japanese children aged from 6 months to 17 years.
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Abstract: Propionic acidemia is a rare autosomal recessive disorder
affecting the catabolism of branched-chain amino acids because of a
genetic defect in PCC. Despite the improvements in medical treatment
with protein restriction, sufficient caloric intake, supplementation of
L-carnitine, and metronidazole, patients with the severe form of pro-
pionic acidemia have life-threatening metabolic acidosis, hyperammo-
nemia, and cardiomyopathy, which results in serious neurologic
sequelae and sometimes death. This study retrospectively reviewed three
children with neonatal-onset propionic acidemia who received LDLT.
Between November 2005 and December 2010, 148 children underwent
LDLT, with an overall patient survival of 90.5%, in our center. Three
patients were indicated for transplantation because of propionic acid-
emia. All recipients achieved a resolution of metabolic derangement and
better quality of life with protein restriction and medication, although
urine methylcitrate and serum propionylcarnitine levels did not decrease
markedly. LT can reduce the magnitude of progressive cardiac/neuro-
logic disability as a result of poor metabolic control. Further evaluation
18 therefore required to determine the long-term suitability of this
treatment modality.
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Propionic acidemia is a rare autosomal recessive
disorder affecting the catabolism of branched-
chain amino acids because of a genetic defect in
PCC. PCC is a mitochondrial matrix enzyme that
converts propionyl-CoA into D-methylmalonyl-
CoA (1). Propionic acidemia affects approxi-
mately one in 465 000 live births in Japan (2).
Despite the improvements in the medical treat-
‘ment with protein restriction, sufficient caloric
intake, supplementation of vL-carnitine, and

Abbreviations: CHDF, continuous hemo-diafiltration; DQ,
developmental quotient; ECMO, extra corporeal membrane
oxygenation; LDLT, living-donor liver transplantation; LT,
liver transplantation; PCC, propionyl-CoA carboxylase.

metronidazole, patients with the severe form of
the disease have life-threatening metabolic acid-
osis, hyperammonemia, and cardiomyopathy,
which results in serious neurologic sequelae and
sometimes death. The prognosis of patients with
propionic acidemia is generally poor, with sur-
vival rate of 41% (3). In addition, in spite of
aggressive medical treatment, many of the
patients who survive develop mental retardation.

LT may offer relief of the symptoms for
genetically acquired errors in liver metabolism
(4). Recent case studies have reported the benefits
of LT in propionic acidemia, demonstrating that
correcting hepatic enzyme deficiency by LT
leads to clinical improvements, including better
nutrition, better quality of life. and fewer

1
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developmental delays, without the risk of recur-
rent metabolic acidosis and cardiomyopathies (3,
5, 6). Despite these initial studies, the role of LT
in patients with propionic acidemia is not estab-
lished. The present report describes our recent
experience with LDLT in three patients with
propionic acidemia. ‘

Patients and methods

Between November 2005 and December 2010, 148 children
underwent LDLT, with an overall patient survival of
90.5%. Of these, three (2.0%) were indicated for propionic
acidemia. The diagnosis of propionic acidemia was made by
mutation analysis and low PCC activity in the cultured
fibroblasts in all cases. Medical records were reviewed for
the following: personal and family history. physical findings,
laboratory data, histological reports, surgical records, and
special findings obtained by cardiologists, gastroenterolo-
gists, and radiologists. The presence of a developmental
delay was measured using the DQ, which is a normally used
to express aspects of a child’s development similar to the
intelligent quotient (7).

Six donor candidates were evaluated by standard liver
function tests, blood group combination, anatomical vari-
ation, and graft size matching. There were no family his-
tories of consanguinity. Table | shows a profile of the
recipients and donors involved in this study.

All patients underwent LDLT by a standard procedure
(8). No veno-venous bypass was used because total clamp-
ing of the inferior vena cava could be avoided in all cases.
Immunosuppression was administered using tacrolimus and
low-dose steroids. Tacrolimus administration was started
one day after transplantation. The target whole blood
trough level of tacrolimus was 10-12 ng/mL for the first
two wk, approximately 10 ng/mL for the following two wk
and 8-10 ng/mL thereafter. Treatment with methylpred-
nisolone was initiated at the time of graft reperfusion at a
dose of 10 mg/kg, tapered from | mg/kg/day to 0.3 mg/kg/
day during the first month, and was withdrawn within the
first three months.

This study was approved by the institutional review
board, and informed consent was obtained for all of the
patients.

Results

The patients presented with metabolic acidosis
and hyperammonemia with a history of poor
feeding, lethargy, and hypotonia. The diagnosis
of propionic acidemia was made by the PCC
activity in cultured fibroblasts, classified as 0.0%
of that of normal controls, and by mutation
analysis in all cases (Table 1). Cases #1 and #3
received CHDF for the treatment of initial
metabolic decompensation. Recurrent episodes
of metabolic acidosis and hyperammonemia
caused 3, 6, and 5 emergency hospital atten-
dances, respectively, for cases #1-3. Case #l,
showing abnormal high amplitude waves with a
background of irregular spikes on the electroen-
cephalogram, received anti-epiletics preopera-
tively. Case #3 had experienced life-threatening

2

Table 1. LDLT for propionic acidemia

Pre- and post-
transplant DQ

pce

Peak NH3
{ug/dL)
3170

Onset
{days)

Age

Outcome

Complication

Donor

Indication

Mutation (%)

activity*

Sex

{follow-up)

Case

Alive {10 months)

Intestinal

Father

80 PMC

77

11216>A/IVS18+1G>A

0.0

7 months

perforation

None

Alive (1.4 yr)

Mother
Father

PMC
PMC

83.3
59

818

1996G>A/IVS18+G>A

0.0
0.0

322
123

2 yr

Alive (3.4 yr)

None

54

2002G>C/IVS15-1G>A

44

F

2 yr 2 months

PMC, poor metabolic control.
*PCC of skin fibroblasts.



ketoacidosis and cardiac insufficiency (ejection
fraction 10%) prior to LDLT, which necessitated
CHDF and ECMO for seven days. Thereafter,
the patient was successfully weaned from CHDF
and ECMO and listed for LT to avoid a fatal
cardiac event (9). The ejection fraction was
recovered to 09% with 30 days of medical
treatment. The preoperative ejection fraction by
ultrasonic cardiography was revealed to be
78.0%, 65.8%, and 69.0% in cases #1-3, respec-
tively, which demonstrated normal cardiac
function. All of the patients received nasogastric
tube feeding because of feeding difficulties. The
indications for LDLT were poor metabolic
control in all of the patients. Pre-LDLT urinary
methylcitrate concentrations in cases #1, #2, and
#3 were 76.6, 316.0, and 64.1 mmol/molCr
(range, 6.6 = 1.9) (Fig. 1a).

The serum-free carnitine and propionylcarni-
thine levels were 35.2, 20.7, and 29.2 nmol/mL
(range, 37.0 £ 6.0), and 503, 63.1, and
40.55 nmol/mL (range, 0.51 £ 0.25), respec-
tively (Fig. 1b,c). The cerebrospinal fluid-free
carnitine and propionylcarnithine levels were
329, 237, and 1.71 nmol/mL  (range,
3.35 £ 0.43), and 27.6, 2.89, and 3.55 nmol/mL
(range, 0.040 = 0.005), respectively.

LDLT was indicated at seven months, two yr,
and two yr two months of age. The duration and
blood loss of the recipient operation ranged from
422 to 529 min and 170 to 760 g. Significant
acidosis (-4.9 = 0.8 nm), which was easily man-
aged with sodium bicarbonate injection, was
observed in the anhepatic phase of recipient
operation. The histopathological examination of
the explanted liver revealed microvesicular stea-
tosis and mild fibrosis. A histological examina-
tion of the graft showed 5%, 5%, and 10%
microvesicular steatosis, for the donors for cases
#1-3. respectively. No metabolic decompensation
was observed in the donor operation. All of
the donors were discharged from the hospital
within eight days after the operation, and they are
currently doing well without any complications.

The postoperative course was uneventful in
cases #2 and #3. Case #! developed an intesti-
nal perforation on postoperative day 7, which
necessitated relaparotomy. Cases #1 and #2
experienced cytomegalovirus infection on post-
operative days 48 and 39, which was successfully
managed with ganciclovir administration. The
pre- and postoperative DQ levels were 77 and
80, 81.3 and 83.3, and 54 and 59, showing no
progressing developmental delays after trans-
plantation.

Even after successful LDLTs, however,
chronological changes in urinary methylcitrate,

LDLT for propionic acidemia

serum-free carnitine, serum acetylcarnitine, and
serum propionylcarnitine did not decrease to
normal ranges in any of the patients (Fig. 1).
All children are doing well, showing normal
graft/cardiac function and mental development,
with a better quality of life without hospitalization
at a median follow-up after LDLT of 40 months.

Discussion

The aim of this study was to evaluate the
outcome in three patients who underwent LT
for propionic acidemia. Despite intense conven-
tional medical treatment for this condition, the
accumulation of toxic metabolites usually results
in death, especially in the patients of early-onset
disease (3, 10). Our three patients with early-
onset disease showed mild to moderate mental
retardation prior to LDLT, despite successful
management of metabolic acidosis and hyperam-
monemia with early induction of CHDF, and
later dietary protein restriction, L-carnitine sup-
plementation, and metronidazole. The patients
who survive the disease without LDLT suffer
from metabolic decompensation and numerous
complications, particularly progressive cardiac
insufficiency, such as was seen in our case #3, and
severe neurologic sequelae (10). LT is now the
preferred treatment modality for selected patients
with propionic acidemia, and although the
implanted liver graft produces PCC, the overall
biochemical defect is only partially corrected, as
PCC is expressed not only in the liver, but also
expressed throughout the body (11). Illustrating
this fact, the methylcitrate levels in urine and the
propionylcarnitine levels in serum and even
cerebrospinal fluid were not decreased markedly
after successful LT in our three cases. None
of the patients, however, have experienced life-
threating metabolic acidosis and/or cardiac
insufficiency after a median of 36 months of
follow-up, providing them with a better quality
of life.

The benefits of quality of life, and decreased
cardiac and neurologic injury should be weighed
against the risks of LDLT for the patient and
donor (12). LT does not completely cure the
disease but may decrease the disease severity in
propionic acidemia. Given the risk of continued
cardiac and neurologic compromise, the poten-
tial for improvement of quality of life represents
a major benefit of performing early LT. As such,
we recommend early LT for the patients with
neonatal-onset propionic acidemia, because it
appears that LT can reduce the magnitude of
progressive cardiac/neurologic disability as a
result of poor metabolic control.
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It has been reported that two of three patients
in one series experienced severe acidemic epi-
sodes even after successful LDLT when the
protein restrictions and medication were not

4

in serum-free carnitine level
(c) Changes in the serum propi-
onylcarnitine level.

99
Days after transplantation

followed (5). We suggest that adequate protein
restriction and carnitine administration be main-
tained as a precaution against metabolic decom-
pensation and possible late complications.



In this study, no negative impacts of the use of
potentially heterozygous carriers as donors on
the postoperative course of either the donors or
recipients have been observed to date. With
respect to the use of heterozygous donors in the
review of the patients, although the experience
with LDLT in propionic acidemia is limited,
there have been no descriptions of mortality or
morbidity related to the use of heterozygous
donors in the published literature (5, 13, 14).

In conclusion, the ultimate role of LT in the
treatment of propionic acidemia will not be clear
until the patients reach adulthood, because its
effects on late complications such as cardiac and
neurologic symptoms will not be clear until much
later in life. A better understanding of the long-
term suitability of this treatment modality will
require the registration and ongoing evaluation
of all patients considered for LT.
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Abstract We describe a 6-year-old girl presenting with multiple intrahepatic portosystemic shunts after
the involution of infantile hepatic hemangiomas (IHHs), who successfully underwent living donor liver
transplantation, The chronological changes of radiologic findings indicated that remnant portovenous
shunts at the time of [HHs involution developed gradually on the background of atrophic intrahepatic
portal veins. This suggests that patients should be carefully followed up for the late onset of intrahepatic
portosystemic shunts after the involution of IHHs.

© 2011 Elsevier Inc. All rights reserved.

Infantile hemangioma is the most common pediatric
tumor, affecting 4% to 5% of white infants. It is a benign
tumor that exhibits rapid postnatal growth, followed by slow
involution during childhood. Nevertheless, approximately
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10% to 20% of infantile hemangiomas cause life-threatening
or disfiguring complications [1]. Infantile hepatic heman-
giomas ([HHs) share the same patterns of growth and
regression as their more common cutaneous counterparts.
Most are clinically silent; however, some IHHs become
symptomatic, manifesting as cardiac failure secondary to
high-volume shunting, hypothyroidism, or fulminant hepa-
tic failure [2]. The initial management can be noninvasive
because spontaneous regression occurs in many cases.
Historically, the initial medical intervention for I[HHs has
been corticosteroids. The patients presenting with conges-
tive heart failure are treated with digitalis and diuretics. In
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infants who fail medical management, surgical or radiologic
intervention, such as excision of the tumors, hepatic arterial
ligation or embolization, and liver transplantation, can be
life saving [3].

An intrahepatic portosystemic shunt (IHPSS) is a rare
anomaly that may lead to the development of pulmonary
hypertension, hepatopulmonary syndrome, hepatic encepha-

A

lopathy, and hypoglycemia [4]. In patients with ITHPSS
that show significant clinical manifestations in spite of
conventional medical and dietary treatment, surgical or
radiologic intervention may be required [5]. The patients,
whose portal vein solely flows through the shunt vessel into a
hepatic vein, can be treated by shunt ligation or embolization
[6]. However, if the THPSS is multifocal, liver transplantation

B

Fig. 1  The chronological changes in radiologic findings. A, Abdominal enhanced CT (arterial phase) at the onset of IHHs revealed multiple
tumors fed by hepatic arteries with early enhancement of the right hepatic vein (arrow). B, The abdominal enhanced CT (portal phase) at the
onset of IHHs already revealed obvious portovenous shunts. The arrow indicates a huge shunt between the right portal vein and the right
hepatic vein. C, The abdominal enhanced CT at the time of involution of IHHs revealed the disappearance of most of the portovenous shunts.
The arrow indicates that the shunt pointed out in B had disappeared. D, The portography before LDLT revealed multiple IHPSS with tiny

intrahepatic portal veins.
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is indicated as a curative procedure. We describe our
experience with living donor liver transplantation (LDLT)
for multifocal IHPSS after successful treatment of IHHs.

1. Case presentation

An Asian female presented in the neonatal period
(beginning at 4 days) with congestive heart failure owing to
multiple IHHs (Fig. 1A, arterial phase; B, portal phase).
Diuretics and corticosteroids were initiated as the initial
treatment, which provided sufficient relief, and corticosteroid
therapy was ceased within a month after confirming
the regression of IHHs. The patient had been closely followed
up for 3 years. An enhanced computed tomography (CT) of the
abdomen showed nearly complete involution of the IHHs
(Fig. 1C), and the patient’s liver function tests were normal
(serum bilirubin, 1.10 mg/dL; aspartate aminotransferase,
47 1U/L; alanine aminotransferase, 16 IU/L; gamma-glutamy!
transpeptidase (GGT), 13 IU/L) at the final follow-up
assessment. The patient was referred to our hospital at
6 years with hypoglycemia (serum fasting glucose level,
30 mg/dL) and hyperammonemia (serum NH; level,
150 umol/L). At the time, a laboratory studies showed the
following: serum bilirubin, 1.08 mg/dL; aspartate aminotrans-
ferase, 77 IU/L; GGT, 130 TU/L; total bile acid, 164 umoV/L;
and prothrombin time - international normalized ratio (PT-
INR), 1.39. Further imaging studies revealed multiple IHPSS
with tiny intrahepatic portal veins (Fig. 1D). Per-rectal portal
scintigraphy with technetium Tc 99m for the evaluation of
the portal circulation showed a 60% portosystemic shunt
ratio. Interventional treatment was not indicated because of
the presence of multicentric portosystemic shunts. Because
of recurrent hyperammonemia, hypoglycemia, progressive
hyperintensity in the globuspallidus on magnetic resonance
imaging of the brain, and multiple hepatic tumors despite
medical treatment and protein restriction, the patient under-
went LDLT. The donor was her 36-year-old mother with an
identical blood type. The liver graft, a left lateral sector that
weighed 227 g, thus representing 1.39% of the graft-to-
recipient weight ratio, was implanted as a standard pro-
cedure. The recipient hepatectomy was uncomplicated. The
macroscopic findings of the 333-g explanted native liver,
which was 64.8% of the estimated standard liver volume,
showed that portal veins directly drained through the hepatic
veins (Fig. 2A).

Histopathologic examinations showed an atrophic portal
vein in comparison with a normal bile duct and hepatic artery
in the portal tract (Fig. 2B). The operative procedure lasted
6 hours and 20 minutes, and the patient blood loss was
298 mL. The postoperative course was uneventful. During
the 3-months follow-up period, the patient has been doing
well, with normal liver function and normal magnetic
resonance imaging findings without either hyperammonemia
or hypoglycemia.

Fig. 2 A, A gross specimen of the native liver showed a huge
shunt (arrow) between the right portal vein (RPV) and the right
hepatic vein (RHV). B, A histopathologic examination showed no
structure of portal vein in comparison with a normal bile duct and
hepatic artery in the portal tract.

2. Discussion

Infantile hepatic hemangioma is a rare mesenchymal
tumor of the liver derived from endothelial cells that
proliferate and form vascular channels. The hemangiomatous
tissue is preferentially supplied by the hepatic artery, and
therefore, ligation of the hepatic artery, one of the therapeutic
options for IHHs, causes selective ischemia, which reduces
the microscopic or macroscopic arteriovenous shunts and
aids spontaneous involution {7]. The present case questions
the pathogenesis of IHPSS after the involution of THHs
because the patient’s clinical course had been uneventful
without any signs related to IHPSS for several years after the
involution of THHs. One possible consideration would be the
existence of IHPSS at the onset of IHHs. A previous study
that reviewed the angiograms of patients with IHHs
demonstrated that there can be a direct macroscopic,
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angiographically visible arteriovenous and portovenous
shunts, although a microscopic intralesional shunt is a
characteristic of IHHs [8]. We retrospectively reviewed the
chronological changes of the radiologic findings in our
patient. Although the patient did not undergo an angiogram
at the onset of IHHs, the enhanced CT showed portovenous
shunts, which almost disappeared during the involution of
IHHs. Unfortunately, no radiologic examinations had been
performed after the involution of IHHs until she complained
of new symptoms related to IHPSS at 6 years. We speculated
that the remmant portovenous shunts likely developed
gradually on the background of the atrophic intrahepatic
portal veins, which was supported by the histopathologic
examination of the explanted liver. The important point
indicated by this case is that patients with IHH should be
closely observed for clinical evidence of late-onset IHPSS.

The lack of complete involution of the primordial vessels,
such as the ductus venosus, may give rise to abnormal
vascular communications between any vein of the portal
system and of the inferior vena cava system; these
communications may exist inside or outside the liver, may
be single or multiple, and vary in size [6]. Some small IHPSS
disappear spontaneously by 1 to 2 years, but others, mostly
the large shunts, persist throughout life and carry risks of
complications [9]. Intrahepatic portosystemic shunts can be
managed in a patient with pulmonary hypertension,
hepatopulmonary syndrome, hepatic encephalopathy, and
hypoglycemia. However, the risk of clinical manifestations
increases if the shunt ratio exceeds 60%. The etiology of
pulmonary hypertension/hepatopulmonary syndrome is an
imbalance of vasoconstrictors and vasodilators, either
produced or metabolized by the liver, which affects
the pulmonary arterioles and capillaries by a portosyste-
mic shunt [4].

In the present case, the girl had uncontrollable hypogly-
cemia, which was explained by defective liver uptake of
glucose and secondary hyperinsulinism [10]. Hyperinsulin-
ism (114.3 puU/mL) with a normal serum glucose level
(118 mg/dL) at 30 minutes during the oral glucose tolerance
test was observed. Late hyperinsulinism then led to the
secondary hypoglycemia.

The treatment of IHPSS should be selected based on the
number, size, and location of the portosystemic shunts.
Surgical or angiographic intervention for shunt occlusion
might be considered for cases where there are a small number
of shunts that are small and located eccentrically {11]. Large
and multiple portosystemic shunts located throughout the
entire liver, such as noted in the present case, can be difficult
to embolize with coils or other embolic agents because of the
potential complications of coil embolization, which may

include dislodgement of coils into the systemic circulation
and exacerbation of portal hypertension caused by abrupt
changes in the portal circulation [9]. Okada et al [9]
previously reported a case that was successfully managed
by staged coil embolization for multiple IHPSS; however,
the authors mentioned that the catheterization into the
complicated intrahepatic shunts was technically demanding
and required better catheter maneuverability. Although we
considered the use of the staged coil embolization, liver
transplantation was selected for our case because of a
scarcity of reports on the outcome of cases treated by staged
coil embolization and the potential complications of its use.

We successfully performed liver transplantation for a
child with IHPSS after IHHs. Our findings emphasize
that patients should be closely monitored for late-onset
[HPSS after the involution of IHHs. Early liver trans-
plantation is indicated in symptomatic patients with IHH
to prevent irreversible brain damage owing to hyperam-
monemia/hypoglycemia, even in patients without impaired
liver function.
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Hepatobiliary scintigraphy for the
assessment of biliary stricture after pediatric
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hepaticojejunostomy reconstruction: The
value of the excretion rate at 60 min
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Abstract: HBS is performed to determine the presence of biliary stric-
ture after liver transplantation. We focused on the Ex-60 after an
intravenous injection of tracer during HBS. The aim of this study was to
review the cutoff values for the diagnosis of biliary stricture by HBS
after pediatric LDLT. We analyzed 114 HBS studies using **™Tc-PMT
in 80 cases after pediatric LDLT. HBS was performed three months
after LDLT on a routine basis and/or was performed when ultraso-
nography and blood test findings indicated biliary stricture. A ROC
curve analysis was performed to identify the cutoff value for the cor-
relation between Ex-60 and biliary stricture. The Ex-60 (mean + s.d.)
in the cases diagnosed as having biliary stricture and in normal subjects
were 49.1 + 20.2% vs. 78.0 £ 9.7% (p < 0.01), respectively. As a
result of an ROC curve analysis of the Ex-60, the recommended cutofl
value to diagnose biliary stricture was set at 69.2% (sensitivity 87.0%,
specificity 81.8%). In cases where the Ex-60 by "™ Tc-PMT HBS is
<69.2%, it is recommended that further treatment for biliary stricture
should be provided.
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The results of pediatric liver transplantation
have improved through refinements in surgical
techniques, immunosuppressants, preservation
solutions, and perioperative management. Biliary
complications, however, remain one of the most

Abbreviations: CMV, cytomegalovirus; DDLT, deceased
donor liver transplantation; Ex-60, excretion rate at 60 min;
GRWR, graft-to-recipient weight ratio; HBS, hepatobiliary
scintigraphy; LDLT, living donor liver transplantation;
PTC, percutaneous transhepatic cholangiography; ROC,
receiver operating characteristic; ROI, region of interest;
s.d., standard deviation; SPECT, single photon emission

computed tomography; *“™Tc-PMT, technetium-99m
Sn-N-pyridoxyl-S-methyltryptophan.
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serious morbidities in liver transplantation. The
incidence of biliary stricture (biliary stricture) in
LDLT was reported to be 25-32% (1-3). Biliary
stricture in LDLT was higher than that of
DDLT, which was reported to be 5-15% (4, 5).
Biliary stricture is rarely the sole cause of graft
loss, but it often leads to a serious morbidity.
Therefore, reliable and non-invasive tests for the
early detection and differentiation of other com-
plications from biliary stricture after pediatric
LDLT are urgently needed.

HBS provides comprehensive morphological
and functional information about the hepatobil-
iary system. Recently, HBS has been performed
to assess patients for the presence of biliary



