Total bile acids extracted from dried blood spots were elevated during
the first ten days of life prior to the onset of pale-pigmented stools
indicating preexisting cholestasis (2). The incidence of BA is reported
to be 1.03 to 1.08 per 10,000 live births in Japan, but ranges from 048 in
the U.K. to 3.20 in French Polynesia (3). A twin study demonstrated that
the concordance rate of BA in monozygotic twins is no higher than that
in dizygotic twins (unpublished data). These results suggest that the
atresia of extrahepatic bile ducts should be completed postnatally and it

might be caused by acquired and/or by genetic factors.

Congenital vs. Acquired Theory
There are at least two clinical types of BA. One is fetal (embryonic)

type and the other is acquired (perinatal) type. The former (ten to
twenty percent) includes those with i) chromosome anomalies, ii) significant
congenital abnormalities in other organs such as splenic malformation
syndrome, iii) intestinal atresias and cardiovascular anomalies, and
possibly iv) ductal plate malformation (DPM). Failure of the remodeling
process at the hepatic hilum, with persistence of fetal bile ducts (DPM)
and poor support by mesenchyme may cause bile leakage from these
abnormal bile ducts at perinatal increase of bile flow and trigger an
intense inflammatory reaction, with subsequent obliteration of the
biliary tree (4).

The latter type of BA explains eighty to ninety percent of all cases
and obliteration of the normally developed bile ducts is believed to
complete arouhd or after birth through sclerosing inflammation. The
pathogenesis is still unknown in spite of extensive investigations,
however, several factors are proposed including infectious
(bacterial, viral), toxic, vascular ones, immune-mediated damage
(5) and alloautoimmune responses (6). In order to shed light on the

etiopathogenesis and improve a long-term prognosis of this intractable
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disease, multi-center investigations are urgently needed in Japan as are

already evolving in the U.S. and EU.
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Congenital absence of the portal vein (CAPV} is a rare
disorder that may lead to the development of hepatic
neoplasms, hepatic encephalopathy, pulmonary hyper-
tensioni (PH), and hepatopulmonary syndrome (HPS).
The portal vein develops by selective involution of the
vitelline venous system, and associdted abnormalities
may result in CAPV. Some patients with CAPV are di-
agnosed at the time of neonatal screening for hyper-
galactosemia.’ The etiology of PH/HPS is an imbalance
of vasoconstrictors and vasodilators; either produced or
metabolized by the liver, that affect the pulmonary ar-
terioles and capillaries by a portosystemic shunt.? A
patient whose portal vein is patent and perfuses the
liver as well as'a shunt vessel (type 2) can be treated by
shunt ligation (or graded shunt embolization) without
portal hypertension being induced. However, if the liver
is not perfused: with portal blood and: the entire
splanchnic blood supply flows through a shunt vessel
into a systemic vein (type 1); then either surgical or
radiological intervention of the portal vein might be
contraindicated. Liver transplantation (LT) is indicated
as a curative operation for CAPV in patients with un-
controllable hepatic encephalopathy and PH/HPS. Si-
tus inversus (S) is also a rare congenital anomaly with
a frequency of 0.002% to 0.1%.% SI occurs in associa-
tion: with polysplenia syndrome and midgut malrota-
tion, a preduodenal portal vein, an aberrant hepatic
arterial supply, and absence of the inferior vena cava

(IVC). Consideration, therefore, has to be given to addi-
tional vascular reconstruction at LT for CAPV with SI.

A 16-month-old Asian girl weighing 9.5 kg who pre-
sented with hyperammonemia’ (serum NH;, 150
wmol/L) was admitted to the hospital. The patient was
diagnosed to have hypergalactosemia by neonatal met-
abolic screening. At the time of assessment, a labora-
tory evaluation showed the following: serum bilirubin,
0.34 mg/dL; aspartate aminotransferase, 72 IU/L;
gamma glutamyl transferase, 21 IU/L; albumin, 2.8
g/dL; total protein, 4.8 g/dL; total biliary acid, 126.6
pmol/L; and prothrombin time intérnational normal-
ized ratio, 1.21. Further imaging studies revealed CAPV
with SI; polysplenia;, and absence of the retrohepatic
IVC (Fig. 1): The results of a chest and cardiac exami-
nation were unremarkable. Because of recurrent hy-
perammonemia and progressive hyperintensity in the
globus pallidus on magnetic resonance imaging, de-
spite medical treatment and protein restriction, the pa-
tient underwent living donor LT.

The donor was her 27-year-old mother, who had the
identical blood type. The liver graft; a reduced left lat-
eral sector weighing 154 g and thus representing 1.62%
of the graft-to-recipient weight ratio, was proeured. The
recipient  laparotomy showed CAPV, SI, polysplenia,
midgut malrotation, and absence of the retrohepatic
IVC. The hepatic veins drained directly into the right
atrium (Fig. 24A). The right renal vein was patent and
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Figure 1.
(arrow) of the superior mesenteric vein (SMV) and splenic vein
(SPV) drained into the right remal vein without entering the
hepatic hilum,

Preoperative computed tomography. The conduit

drained through the retroperitoneal channels into the
azygous system. The recipient hepatectomy was un-
complicated. A histological examination of the 200 g of
explanted symmetric native liver, which was 61.6% of
the estimated standard liver volume, showed atrophic
portal veins visible in the portal tracts (Fig. 2B). The
conduit of the superior mesenteric vein and splenic vein
drained into the right renal vein without entering the
hepatic hilum (Fig. 3A). After the hepatic vein recon-
struction to the right atrium, the shunt vessel was di-
vided at its junction with the right renal vein. The
stump of the shunt vessels, measuring 3.0 cm in
length, was turned upward behind the pancreas and
anastomosed directly to the graft portal vein in an end-

Figure 2.
retrohepatic inferior vema cava (white arrow) and that the
hepatic veins drained directly into the right atrium (asterisk}.
Note the Arantius ligament (black arrow) and absence of portal
branches in the hepatic hilum. (B) A histological examination
showed a normal bile duct and hepatic artery and an atrophic
portal vein in the portal tract.

(A) An intraoperative view shows the absence of the

to-end fashion (Fig. 3B). During the clamping of the
portal vein, the portal vein pressure increased from 12
to 32 mm Hg. Mesenteric venous congestion developed,
but it was tolerable over the 21 minutes of warm isch-
emic time. Biliary reconstruction was carried out with a
Roux-en-Y choledochojejunostomy. The operation
lasted 8 hours 36 minutes, and the blood loss was 520
mL. The postoperative course was uneventful, and the
patient was discharged on postoperative day 39. During
the 9-month follow-up, the patient did well with normal
liver function and normal magnetic resonance imaging
findings without hyperammonemia.

The type 1 anomaly seen in the present case is often
associated with aberrant malformations, such as bili-
ary atresia, liver tumors, cardiac anomalies, and
polysplenia. The present case had 3 additional condi-
tions not reported so far: SI, polysplenia, and absence
of the retrohepatic IVC, which are otherwise technically
demanding if LT is indicated. The indications for LT in
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Figure 3. (A} An intraoperative view shows that the shunt
vessel, conduit of the superior mesenteric vein (SHMV) and
splenic vein (SPV), drained into the right renal vein. (B) The
stump of the shunt vessel was turned upward behind the pan-
creas and anastomosed directly to the graft portal vein in an
end-to-end fashion.

patients with CAPV have not yet been established. Ten
cases of CAPV treated with LT have been reported.’**®
The indications for LT were liver cirrhosis secondary to
biliary atresia in 5, an unresectable liver tumor in 3,
hyperammonemia in 3, PH in 2, HPS in 1, and hema-
tochezia in 1, and they were resistant to conventional
medical treatment. PH was not seen in the present
patient; the pathophysiology of PH in CAPV is demon-
strated as thromboembolic pulmonary arterial hyper-
tension, and this state can be cured if the shunt vessel
can be closed. Recently, preemptive LT for a CAPV pa-
tient was performed because LT is the only therapeutic
option to prevent regression of progressive PH.'* In
HPS, there is an imbalance between vasodilator and
vasoconstrictor substances that have activity in the
pulmonary circulation. Pulmonary vasodilation may
occur if portocaval shunting impairs the metabolism of

vasoactive substances by the liver. Emre et al.'® re-
ported that HPS could be treated by the routing of the
portal flow into the liver with auxiliary LT because it
confirms that a major cause of HPS is impaired hepatic
clearance of vasoactive substances.

Early LT should therefore be indicated in symptom-
atic CAPV patients, even in those without impaired liver
function, before advanced PH/HPS and/or irreversible
brain damage due to hyperammonemia.
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Acute Liver Failure in Japanese Children : Findings of the Acute Liver Failure Study Group

in the Japanese Pediatric Hepatology Research Association

Ayano Inui”?, Shinobu Ida”"¥, Ryo Sumazaki” ", Ikuo Nagata”"?,
Akira Matsui”'®, Soutaro Mushiake”'”, Tomoo Fujisawa®?
Working Group for the Study of Pediatric Acute Liver Failure in The Japan Society of Pediatric Hepatology”
Children’s Center for Health and Development, Yokohama Eastern Hospital”

Division of Pediatric Gastroenterology, Nutrition and Endocrinology, Osaka Medical Center and

Research Institute for Maternal and Child Health®
Department of Pediatrics, Tsukuba University School of Medicine®

Division of Pediatrics and Perinatology, Tottori University Faculty of Medicine®

National Center for Child Health and Developmentﬁ)

Department of Pediatrics, Osaka University Graduate School of Medicine, Faculty of Medicine”

To clarify the outcome of Japanese children with acute liver failure (severe acute liver failure and fulminant liver fail-
ure), a retrospective multicenter case study was performed from 1995 to 2005. One hundred and thirty five children
were enrolled. Thirty cases were categorized into severe acute liver failure and fulminant liver failure accounted for 105
cases. The cause of acute liver failure included metabolic disease (25%), viral infection (22%), drug—related hepatotox-
icity (8 %), autoimmune liver disease (2%) ; and indeterminate in 43 % . The survival rate has been improved from
30.7% to 69% for those who underwent liver transplantation. Even after undergoing liver transplantation, the outcome
of children under one year of age was still not good. The high percentage of indeterminate cases should provide a good
incentive for investigation throughout Japan.
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