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A) Congenital biliary atresia (CBA)

Since the hepatic portoenterostomy (so-called Ka-
sai operation) was introduced, the prognosis of
the biliary atresia (BA) has been greatly advanced
and the operative result is still gradually im-
proved by the carly operation, the refinement of
the operative technique and the postoperative
care. Kasai mentioned that approximately 80% of
BA would be curred by Kasai operation in near
future (1,

Now generally speaking, however, only at most
30% of the patients with BA survive for a long
time without jaundice, besides a majority of
them have a portal hypertension or abnomal liver
function. On the other hand, now the orthotopic
liver transplantation is widely applicd to the pa-
tients with BA and approximately 20% ol mor-
tality was obtained. Furthcrmore, in some insti-
tutes, the liver transplantation has been applied
to the patients with BA as a primary procedure.
Unfortunately, the liver transplantation is not
available for various reasons in Japan. Neverthe-
less, it seems now that we are standing at the

turning point concerning the treatment of BA,

a. Technical
rostomy

refinement of portoente-

With regard to the technical aspect of portoente-
rostomy, firstly, the exposure and excision of the
bile duct remnant at the portahepatis is the most
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important than any other operative technique in
order to obtain a good bile flow postoperatively.
Recently we passed the vessel tape and pulled the
portal vein and the hepatic artery gently. Thus,
the hepatic portal arca behind the portal vein is
exposcd nicely, and then, cut the remnant on the
dotted line (Fig. 1), This cutting (excision) is the
most important and meticulous step,we usc three
times magnification throught this procedure. At
this point we should not excise the liver paren-
chyma which causes the occulusion of the bile
ductuli by the scar formation at the portal area.
We should cut at the level where the extrahepatic
bile duct just entered to the liver parenchyma.
Particularly the excision of both sides of the in-
side of the portal area is important because the
intrahepatic bile duct opened mainly in these are-
as.

Anastomosis is also important especially at the
posterior wall, The suture line should be far away
from the excised area as much as possible in or-
der to avoid the bile duct occulusion by the gran-
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ulation and the scar formation. From this aspect,
a couple of 6-0 stitches are placed to the hepatic
parenchyma just behind the portal area before the
excision of the rudimentary bile duct. We usc
these stitches for the anastomosis of the posterior
wall (Fig. 2,34).

b. The opeartive result of Suruga II
modification and analysis of prognos-
tic factors

With regard to the preventation of the ascending
cholangitis which is the most serious postopera-
tive complication, various operative techniques

Hepatic Portoenterostomy
Fig. 4
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were reported (Fig. 5).

Since 1977 we have been utilized so-called Suru-
ga Il enterostomy (Suruga IT modification) in 103
patients (Fig. 6). Suruga II modification made it
casy to manage a postoperative care and is most
widely used in Japan today.

From 1977 to 1986, in the Department of Pediat-
ric Surgery, Juntendo University Hospital, onc
hunred and three patients with BA were treated by
Suruga IT modification. 29 patients are alive, whi
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le 16 out of 29 patients are without jaundice and
portal hypertention. 82 patients were operated on
primarily, which were subjected to analyse vario-
us prognostic factors. The other 21 patients were
operated on initially in another hospital and then
referred to our hospital [or persistant jaundice.

The corrclation among the age at the operation,
the liver fibrosis, the size of the ductuli in the
fibrotic biliary remnant at porta hepatis and prog-
nosis has been studied. We chose these factors
because all these factors are able Lo be evaluated
at the operation. The prognosis was judged by
using the five ycars survial's rate (SR) and the
elimination rate of the jaundice (ER). The survi-
val's rate was calculated by using the Kaplan-
Meier method.,

I) The survival rate

82 paticnts were divided into two groups accord-
ing to the elimination of jaundice. Group 1 con-
sisted of 38 patients whose jaundice was elimi-
nated alter the operation, and so did Group 2 45
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patients whose jaundice remained. The survival
curve is shown in (Fig. 7). 10 years survival
rate of patients whose jaundice was climinated is
approximatcly 70%, while no patients whose
jaundice was persisted could survive more than
10 ycars.

II) The age at the operation

The correlation between the age at the operation
and prognosis is shown in (Fig. 8). with regards
to the age at the operation, a considerable close
correlation was found in our series but not so
close correlation compared with Prefessor Kasai's
data.

III) The degree of the liver fibrosis

We divided the patients into 3 groups accoding 1o
our classification which we reported previously:
the mild (F1), the moderate (F2) and the severe

liver fibrosis (F3).

There is close correlation between degree of liver
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IV) The size of ductuli at the porta
hepatis

We divided the patients into 4 groups according
to the size of the ductuli at the porta hepatis as
we reported previously: correctable, RI whose di-
ameter of ductuli is over 100 micron, RII whose
is under 100 micron and RIIT whose has no duc-
tuli (Fig. 10) shows the correlation between the
size of ductuli and the jaundice free. We found the

Fig. 13. Operated cases with hepatic portoduodenostom

with interposition of ileocecoappendix.
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II : same above without cecostomy

close correlation between these two [actors and so
did between the size of ductuli and five years sur-
vival,

¢. New modification of Kasai operation

Recently, we are doing new operative technique
at Kasai operation. Firstly, I designed the hepatic
portoduodenostomy with the interposition of the
ileocecoappendix with cecostomy (procedure I;
Fig. 11). Secondly, the cecum was closed primar-
ily (procedure II; Fig. 12). This technique expects
double antireflux mechanism of the ilcocecal
valve and the appendico-duodenostomy by the
tunnel technique,

The first procedure was performed in two pati-
cnts, and the second procedure in three patients
(Fig. 13). All patients became jaundice free. The
postoperative cholangitis, however, developed in
three patients. One of the other two patients who
had mild cholangitis shows moderate portal hy-
pertension. Three patients including one patient
who has mild cholangitis are doing verywell wit
hout jaundice and obvious portal hypertention.

d. Analysis of the prognostic factors
and the choice of the operative proce-
dure

Based on our results, it enabiles to predict the
prognosis at the initial operation by using fro-
zen section. Patients with BA were divided into 3
groups according to the predictable prognosis and
we considered the indication of Kasai operation

retrospectively (Fig. 14). Group 1 includes all
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Fig. 14. Operated cases with hepatic portodu-
odenostomy with interposition of ileocecoap-
pendix.
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correctable or RI cases with F1, which were ex-
pected good prognosis by Kasai operation. In this
group, we concentrate to do our best by Kasai
operation or its modification with or without sto-
ma. Group II includes the patients with RII and
FI, RI or II and F2 whose prognosis may be fair
and whose possibility of liver transplantation
may be moderate. In this group, we do Kasai op-
cration without stoma, which is thought to be

hazardous for the liver transplantation. Group III
includes the patients with RIII with RIII or F3
except correctable, which is impossible to obtain
a good prognosis by Kasai operation. In this
group Kasai operation should not be performed
and prepared for the liver transplantation.

B) Congenital biliary dilatation (CBD)

A current topic on this lesion is that since Bab-
bit's report @), the high incidence of the associa-
tion of the anomalous choledochopancreatic duc-
tal junction (ACPDI), that is, the long common
channel formation is found approximately in
10% in patients with CBD and is closcly corre-
lated not only to the pathology of the CBD but
also various biliopancreatic lesions.

_ ACPDJ, that is, the long common channel for-
mation permits the pancreatic juice reflux into
the bile duct which causes various biliary le-
sions, cholangitis, gallstone, perforation, and bi-
liary tract carcinoma. Also bile reflux into the
pancreatic duct causes various pancreatic lesion,
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panceratitis, stones, and may be carcinoma (Fig.
15).

Our classification of anomalous choledochopanc-
reatic ductal junction is shown in (Fig. 16).

ACPD] is divided into two main types:
Type (I)- the long common channel type

Type(Il)- miscellaneous types of the anomalous
junction
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Fig. 17. Chuolangiegraphies of

i
e

Fig. 18. Cholangiographics of Type Ib.

LTI

Fig. 19 - Fig. 20. CBD: common bile duct, PD: puancreatic duct, J: junction, PV: papille of vater

(I-b) shows fusiform dilatation and Type (I-c)
Type (I) was divided into three. Type (I-a) shows shows no dilatation (Fig. 17,18). Type (I-a) and
cystic dilatation of the common bile duct, Type Type (I-b) are so-called choledochal cysl. Based
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on this classification, the congenital biliary dila-
tation is considered to be one of anomalous cho-
ledochopancreatic ductal junction syndrome or
long common channel syndrome.

The most serious biliary complication is the car-
cinoma (Fig. 19) shows the carcinoma of the
common bile duct associated with very long
common channel formation in 77 year-old male.

(Fig. 20) shows an another patient with carcino-
ma of the common bile duct in 62 years old ma-
le. Very long common channel is demonstrated.,

Now the high incidence of the biliary tract car-
cinoma is widely recognized in patients who have
ACPDJ (). With regard to pancreatic lesion,
(Fig. 21) shows the CT of a two years old girl
with a huge choledocal cyst. In this case, the
pancreas was felt to be quite hard, so we took a
biopsy which shows a chronic pancrealitis as
shown in (Fig. 22).

(Fig. 23) is ERCP of 4 years old girl with cystic

Pediatric Surgery 3: 86,93, 1989

Fig. 23

Fig. 24

dilatation. You can sce quite dilated P.D. which
suggests chronic pancreatitis. So I want to stress
that you should pay an attention to this associa-
tion when you have pancreatitis in children.

With regard to the treatment of CBD, the basic
principle has already been established. Firstly, to-
tal excision of dilated common bile duct should
be carried out primarily. Secondly, with regard to
reconstruction of the biliary tract, hepaticojeju-
nostomy (R-Y) is most commoly used in Japan
with very satisfactory result, but some people are
still doing hepaticoduodenostomy after excision
of the cyst. Their results are quite satisfactory.

In case ol impposible performance of the primary
excision because of various reasons, for example,
huge cyst, perforation and very poor general con-
dition, only external biliary drainage should be
carried out. Internal drainage operation should
not be done.
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I it is difficult to perform the total excision, es-
pecially the distal part of huge cyst, mucolysis of

distal common bile duct should be carried out in
stcad of total excision in order to avoid carcino-
ma (Fig. 24) shows the technique of mucolysis
to the distal part of the cyst.

Choledochocystoduodenostomy was frequently
performed in the past, but various serious com-
plications occurred frequently, for example, cho-
langitis, stone, carcinoma in the bile duct and al-
s0 pancreatitis, stone in the pancreas (Fig. 25).

(Fig. 26) is an ERCP at the histology of the
pancreas at the bottom of 26 years old female
whose choledochocystoduodenostomy has been
performed at 6 year of age. The pancreaticoduo-
denectomy has been done for her chronic pan-
crealilis recently,

Therefore in old patinets whose internal biliary
drainage operation had been already performed in
the past, revision should be carried out if the pa-
tient presents any clinical symyptoms. If there is
no symptom, very careful follow-up is neces-
sary.
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