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Objective: Since choledochal cyst is frequently associated with the anomalous
union of pancreaticobiliary duct(AUPBD), AUPBD has been regarded to be the
etiologic factor of choledochal cyst. However, the clinical significance of AUPBD an
patients with choledochal cyst has not been clearly defined. Therefore, to clarify
the significance of AUPBD in choledochal cyst patients, we compared the clinical
features of patients with choledochal cyst according to the presence or absence of
AUPBD.

Methods: Among 52 cases which were diagnosed as choledochal cyst out of
5,037 ERCP referrals between August 1990 and December 1996, we selected 44
cases, in which the pancreaticobillary junction was clearly visualized on
cholangio-pancreaticography. These cases were divided into AUPBD-present group
(n=28) and AUPBD-absent group (n=16). Clinical features were compared between
the two groups. Furthermore, in AUPBD-present group, clinical data were also
analyzed according to Kimura's classification of AUPBD.

Results: In our study, AUPBD was associated with choledochal cyst in 28 (64%)
cases. AUPBD was found only in type | and IV according to Todani's classification
of choledochal «cyst. There were no significant differences between the
AUPBD-present group and the AUPBD-absent group in the incidence of gallstone
disease, while the incidence of acute inflammation was 93% (26/28) in the
AUPBD-absent group (p<0.01). Carcinoma developed only in the AUOBD-present
group (9/28, 32%) (p<0.05). Pancreatic disorders (i.e. pancreatic stone, pancreatitis
or pancreatic cancer) occurred in 12 of 28 cases in the AUPBD-present group(43%),
w hile only in 1 of 16 cases in the AUPBD-absent group(6%) (p<0.05).

Conclusion: AUPBD associated with choledochal cyst may have implications not
only as a possible etiologic factor but also as an important factor that may affect
the clinical course, surgical planning and prognosis. In cases with choledochal cyst,
we should make an effort to evaluate the presence of AUPBD.

Key Words: Anomalous union of pancreaticobiliary duct, Choledochal cyst

INTRODUCTION

Choledochal cyst is a congenital dilatation of the bile
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duct. This congenital disease is relatively rare in western
countries and more than two thirds of the cases were
reported in Japan”. Anomalous union of pancreaticobiliary
duct (AUPBD) has been regarded to be the etiological
factor of the choledochal cyst’. However, choledochal
cyst is not always associated with AUPBD and the
presence of AUPBD without choledochal cyst has been
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increasingly recognized recertly, probably because of the
advances in hepatobiliary imaging techniques. Therefore,
some authors suggest that these two anomalies should
be considered separately’. There have been marny
reports about choledochal cyst or AUPBD, but their cases
were mainly infants or neonates.  Moreover,
cholangiography was obtained by the percutaneous
transhepatic route or intraoperatively’. Thus, the
pancreaticobiliary junction might have been fully evaluated
in previous series.

While most of the choledochal cysts were observed
in infants, it can also be found in adults”. All of our
cases had choledochal cyst diagnosed in adulthood and
the presence or absence of AUPBD was confirmed by
endoscopic retrograde cholangiopancreatography (ERCP).
The number of the cases was 44, the largest series
having been collected from a single institution, except
the ones from Japan. Moreover, there were rare reports
in English literature which compared clinical features of
choledochal cyst according to the presence of AUPBD.
The purpose of our study was to compare the clinical
characteristics of 44 cases with adulthood choledochal
cyst according to the presence or absence of AUPBD.
Furthermore, we tried to clarfy the significance of
AUPBD in patients with choledochal cyst.

METHODS

From August 1990 to December 1996, 52 cases
(103%) were diagnosed as having choledochal cyst out
of 5037 ERCP referrals. The diagnosis of choledochal
cyst was made as a localized non-proportional
dilatation of bile duct after exclusion of tumor, stone or
inflammation as a cause of the dilatation”. All of the
patients in our series were more than 16 years of age.
Of the 52 choledochal cyst cases, we selected 44
cases, of which the pancreaticobiliary junction was
clearly visualized.

Choledochal cyst was classifled as |, Il, lll, Ma, Vb,
V according to Todani's classffication. Type | is cystic
or diffuse dilatation of extrahepatic bile duct, type Il is
a diverticulum in the extrahepatic bile duct, type Il is
choledochocele, type Va is multiple cystic dilatation of
intra-and extrahepatic bile duct, type NMb is muliple
cystic dilatation of extrahepatic bile duct and type V is
multiple cystic dilatation of intrahepatic bile ducts
(Carol's disease)’. AUPBD was defined as the
anomalous union of pancreaticobiliary duct system at a

distance > 15 mm from the papila of Vater’ This
anomaly was divided into type Il (Fig. 1 & 2) and |l
(Fig. 3) according to Kimura's classfification. Type |
AUPBD looks as though the pancreatic duct joins the
bile duct, which is the major duct, whereas in type II, it
looks as though the bile duct joins the pancreatic duct,
which is the major duct’.

Fig. 1. Endoscopic retrograde cholangiopancre-
atogram of choledochal cyst (Todani
type Na) and anomalous union of
pancreaticobiliary duct (Kimura type 1.
Pancreatic duct is partially visualized
due to incomplete filling.

The cases with choledochal cyst were diided into
those associated with AUPBD (n=28, AUPBD- present
group) and those without (n=16, AUPBD- absent group)
and clinical characteristics were compared between the
two groups. Furthermore, in the AUPBD- present group,
characteristics were also compared according to
Kimura's classification of AUPBD. The angle of the
pancreaticobiliary junction was measured as viewed
frontally. Statistical analysis was made by Fisher's
exact test and Mann Whitney U test.
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Fig 2. Endoscopic retrograde cholangiopancreatogram of
choledochal cyst (Todani type \Vb) and anomalous
union of pancreaticobiliary duct(Kimura type ).

Fig. 3. Endoscopic retrograde cholangiopan-
creatogram of choledochal cyst (Todani
type Na) and anomalous union of
pancreaticobiliary duct (Kimura type II).

RESULTS

Of the 44 choledochal cyst cases, 17 cases had type
I cysts, 1 had type Il, 6 had type Ill, 18 had type Na,
1 had type b, and 1 had type V. The AUPBD-

present group was 28 (64%), while the AUPBD- absent
group was 16 (36%). AUPBD was observed only in
type | and N patients, whereas it was not shown in
type I, Il V patients (Table 1). Age distribution of
choledochal cyst was 7 in 16-19 years, 7 in 20-29
years, 11 in 30-39 years, 7 in 40-49 years, 5 in 50-59
years and 7 in 60-69 years (Table 2). There were 15
males and 29 females (M:F ratio, 1 :19).

Table 1. Type of choledochal cyst by Todani's
classification

Cyst+AUPBD  Cyst- AUPBD

Type (=28) (=16) Total
| » 5 g
Il 0 1 1
1} 0 6 6
Va 5 3 B
Vb 1 0 1
\Y 0 1 1

AUPBD:anomalous union of pancreaticobiliary duct

Table 2. Age distribution of choedochal cyst

Age Cyst+AUPBD  Cyst- AUPBD

Total

(Yrs) (n=28) (n=16)

16- 19 5 2 7
20-29 6 1 7
30-39 8 3 11
40-49 4 3 7
50-59 4 1 5
60- 69 1 6 7

AUPBD;anomalous union of pancreaticobiliary duct

Comparing the characteristics according to the
AUPBD- association, female cases were more observed
in both groups, whereas the mean age of the
AUPBD- present group was 49.2 years, younger than
that of the AUPBD-absent group, although it was not
statistically significant (Table 3). Gallstone diseases
were associated in 18 (41%) patients with choledochal
cyst (n=44). The location of the gallstones was 11 in
the cyst, 5 in the gallbladder and 2 in the intrahepatic
duct. Pancreatic stones were shown in 2 (5%) patients.
Acute inflammation was observed in 31 (70%) cases.
They were cholecystitis (n=12), cholangitis (n=8) and
pancreatitis (n=11). Malignant neoplasm occurred in 9
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Table 3. Differences of clinical characteristics and associated diseases according to the presence of

AUPBD
Cyst+AUPBD Cyst- AUPBD
(n=28 (n=16)
Age(mean+SD, yrs) 365+ 4.1 492+ 122
Sex(M:F) 9 19 6 10
Stone
Cystolithiasis 5 6
Gallbladder stone 2 3
Intrahepatic stone 1 1
Pancreatic stone 2 0
(n=10) (n=10)
Acute inflammation
Cholecystitis 10 2
Cholangitis 6 2
Pancreatitist# 10 1
(n=26)* (n=5)
Malignancy
GB cancer 3 0
CBD cancer 4 0
Pancreatic cancer 2 0
(n=9)** (n=0)
Pancreatic diseases 12 (43%)** 1(6%)

AUPBD: anomalous union of pancreaticobiliary duct; GB: gallbladder; CBD: common bile duct; *:p<0.01**:p<0.05,
compared to that of cyst- AUPBD, by Fishers exact test; #:3-fold or more elevation of amylase level associated
with acute abdominal pain, two cases with pancreatic stones were included.

(20%) cases: gallbladder in 3, common bile duct in 4
and pancreas in 2 cases. All the cancers in the
common bile duct arose from the cyst wall and were
adenocarcinoma, pathologically.

The difference in the incidence of associated diseases
according to the presence of AUPBD was as follows.
The incidence of gallstone disease in the
AUPBD- present group did not differ from that in the
AUPBD- absent group, while acute inflammation occur-
red more frequertly in the AUPBD- present (26/28, 93%)
than in the AUPBD-absent group (5/16, 31%) (p<0.01).
Malignant neoplasm developed only in the AUPBD-
present group (9/28, 32%), more often than in the
AUPBD- absent group (16, p<0.05) (Table 3). Pancre-
atic disorders (pancreatic stone, pancreatitis or pancre-
atic cancer) occurred in 12 of 28 cases (43%) in the
AUPBD- present group, whereas only in 1 of 16 (6%)
cases of the AUPBD- absent group (p<0.05, Table 3).

According to Kimura's classification, AUPBD (n=28)
was diided into type | (n=12) and Il (n=16), but we
could not find any difference in associated diseases

between the two groups (Table 4). The maximal
diameter of the common bile duct was higher in type I
AUPBD, but it was not statistically significant. However,
the angle between the biliary and pancreatic duct was
higher in type Il (85.7° ) than in type | (45.2° )(p<0.05,
Table 4).

DISCUSSION

At the Children's Hospital of Los Angeles,
choledochal cyst was diagnosed in 05 patients per
year”. However, in our institution (3° referral center),
we experienced 53 cases during 6 years (incidence of
about 9 per year). Our data suggest that choledochal
cyst is more prevalent in Korea than in western
countries. t also implies that the incidence of
choledochal cyst may be higher not only in Japan but
also in other oriental countries than in western
countries'™”. Since the earlier report by Babbit et al.””
about the frequent association of AUPBD with
choledochal cyst, AUPBD has been regarded as an
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Table. 4. Differences of clinical characteristics and associated diseases according to the type of AUPBD

AUPBD
Type | Type |l
(n=12) (n=16)
CBD diameter 305+ 34mm 425+ 3.7mm
Length of CC 22.7+ 15mm 228+ 17mm
Angle*( ) 452+ 154 85.1+ 16.2#
Type of choledochal cyst
Type | 5 7
Type Va 6 9
Type Vb 1 0
Stone
cystolithiasis 3 2
GB stone 1 1
IHD stone 0 1
pancreatic stone 0 2

Acute inflammation

cholecysttis 5 5

cholangitis 2 4

pancreatitis 4 6™
Malignancy

GB cancer 2 1

CBD cancer 2 2

pancreatic cancer 0 2
Pancreatic diseaes 4(33%) 8(50%)

AUPBD: anomalous union of pancreaticobiliary duct; CBD: common bile duct; CC: common channel; GB:
gallbladder; IHD: intrahepatic duct; *: angle which was formed when common bile duct and pancreatic duct
joined; #:p<0.05, compared to that of type I, by Mann Whitney U test; **two cases with pancreatic stones

were included.

etiological factor of choledochal cyst’. However, the
rate of AUPBD association with choledochal cyst was
from 33% to 100% according to the reports* *®. It
might be due to the difference in the characteristics of
the selected cases. According to our results, AUPBD
was associated only with type | and N choledochal
cyst (Table 1). Therefore, the rate of AUPBD can be
affected by the number of cases with type | or M.
Furthermore, Todani et al” sub-classified type |
choledochal cyst into type la, Ib, Ic, and suggested that
AUPBD may not be associated in type |. This also
implies that the association rate of AUPBD can be
influenced even by the sub-classification in type |
choledochal cyst. Moreover, Matsumoto et al.” divided

choledochal cyst into childhood-type and adulthood-
type. Association of AUPBD was observed in almost
100% of childhood-type, whereas less frequently found
in adutthood-type. The difference of association rate in
many reports, including ours, may be explained by the
difference in the characters of the cases included.
Although AUPBD was considered as an etiological
factor of choledochal cyst ', the pathogenetic
mechanism of choledochal cyst may not be explained
solely by AUPBD because AUPBD was not found in all
of the choledochal cyst cases. Our data also showed
that AUPBD was not always associated with
choledochal cyst cases (28/44, 64%). The increasing
reports of AUPBD without choledochal cyst support the
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notion"”’.

In AUPBD, a union of the pancreatic and biliary
ducts is located outside the sphincter of Oddi.
Therefore, two-way regurgitation occurs. Pancreatic
juice refluxes into the common bile duct, or bile
regurgitates into the pancreatic duct because the action
of the sphincter muscle does not functionally affect the
union'”. Because the intraductal pressure is generally
higher in the pancreatic duct than in the bile duct,
pancreatic juice regurgitates into the biliary tract
resuting in the pancreatic enzyme activation and
subsequent recurrent inflammation. These may give rise
to metaplastic and, finally, malignant change of the
biliary  epithelium™.  Furthermore, after  recurrent
inflammation of the bile duct, the pressure in the bile
duct rises and bile may reflux into the pancreatic duct
causing various pancreatic disorders, including acute or
chronic pancreatitis, pancreatic stone or pancreatic
cancer”.

The incidence of malignant diseases in choledochal
cyst is said to be 25%- 15%, 15 times greater than the
control population without choledochal cyst™. In our
series, cancer developed in 9 of 44 (20%). The
incidence in our series might be higher than in other
reports because all of our cases were in adulthood. I
is well known that the incidence of cancer in
choledochal cyst increases with age’”’. Moreover,
cancer developed only in the AUPBD-present group,
which implies that AUPBD may be a more important
contributing factor than the choledochal cyst itself.
Flanigan’” pointed out that only 57% of cancers
occurred in choledochal cyst were located in the cyst
wall and the rest of cancers developed in bile duct
other than the cyst wall. Moreover, Nagorney et al’®
also suggested that malignant neoplasm developed in
choledochal cyst is not always located in the cyst wall.
In one of their cases, cancer developed in the
remaining bile duct after complete cyst excision. These
data imply that risk factors causing cancer in
choledochal cyst are more than the choledochal cyst
itseff. The cancers developed in our series were
located in gallbladder (n=3), common bile duct (n=4)
and pancreas (n=2). Only 4 cases occurred in the cyst
wall.

Recent reports of gallbladder cancer in AUPBD
cases without choledochal cyst suggest that AUPBD is
more important for the carcinogenic process than the
choledochal cyst itsef’”. In 35 cases of choledochal

cyst described by Yoshida et al., 8 cases developed
cholangiocarcinoma®™. AUPBD was associated with all
of these 8 cases, which supports our notion that
AUPBD may be the major contributing factor for cancer
development. Suda et al. examined AUPBD in 34 bile
duct cancer patients, 24 gallbladder cancers and 171
controls  without  biliary disease’™. They observed
AUPBD in 8 of 34 cholangiocarcinoma, 4 of 24
gallbladder cancer, but none in controls. They sug-
gested that AUPBD is one of the pathogenetic factors
in biliary malignancy.

In our results, acute inflammatory condiion, such as
cholecystitis, cholangitis or pancreatitis, was more
prevalent in the AUPBD- present than in the AUPBD-
absent group. The younger age in the AUPBD- present
group suggests that patients in this group might visit
hospitals earlier because of more severe symptoms.

One of the factors worth mentioning is pancreatic
diseases associated with choledochal cyst. There had
been several reports about the association of
pancreatitis, pancreatic stone or pancreatic cancer in
choledochal cyst® **). In the previous reports,
however, they did not analyze the data considering
AUPBD. In one Japanese report, acute pancreatitis
occurred in 30 (17%) of the 176 cases with AUPBD.
Activated pancreatic enzymes, after entering the biliary
tract, may cause cholangtis, gallstone and
cholangiocarcinoma®™. Likewise, these enzymes may
reflux back into the pancreatic duct and cause various
pancreatic disorders, such as acute or chronic
pancreatitis and pancreatic cancer”. In our resuls,
pancreatic disorders developed more frequently in the
AUPBD- associated group (Table 3).

These high incidences of malignancy and
inflammatory diseases associated with AUPBD also
have therapeutic implications for choledochal cyst. In
cases of choledochal cyst with AUPBD,
cholecystectomy also should be performed in addition
to cyst excision because the incidence of gallbladder
cancer is very high. Moreover, surgical procedure for
correction of AUPBD should be added. Biliary diversion
from the pancreatic  juice (pancreaticobiliary
disconnection) may be needed for prevention of
bi- directional reflux of pancreatic and bile juice”® **. In
this regard, cholecystectomy along with the resection of
dilated bile duct and the biliary diversion from
pancreatic juice should be performed in cases with
choledochal cyst and AUPBD. Komi et al*® subdivided
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AUPBD associated with choledochal cyst into several
categories and suggested that pancreatitis could not be
prevented by cholecystectomy, cyst excision and
hepaticojejunostomy in certain subgroups. Furthermore,
they suggested that, in cases with AUPBD showing
dilated common channel or accessory pancreatic duct,
sphincteroplasty or pylorus preserving pancreatico-
duodenectomy should be needed in addition to the
previously mentioned procedures. Schreiber et al’®
described that AUPBD may be observed as two clinical
manifestations. One is the biliary tract disease, such as
acute cholecystitis, cholangitis and cholangiocarcinoma.
The other one is caused by stasis of pancreatic fluid
due to anomalous drainage in the common channels
leading to periductal and interlobular fibrosis as a
histological sign of chronic pancreatitis. Thus, Schreiber
et al. suggested that resection of the anomalous
junction and hepaticojgjunostomy with a Roux-en-Y
anastomosis may resolve both pancreatic reflux into the
biliary system and stasis of the pancreatic secretion.
The claim by Schreiber et al. has something to do with
that of Komi et al. suggesting that hylorus- preserving
pancreaticoduodenectomy may be recommended in
certain cases of AUPBD.

AUPBD frequently associated with choledochal cyst
may have an implication not only as an etiological
factor but as an associated disorder leading to a grave
clinical course. In this regard, we should make an
effort to confirm the presence of AUPBD in patients
with choledochal cyst. Moreover, adequate surgery may
be required to prevent the occurrence of cancer.
Cancer associated with choledochal cyst may often be
in an advanced stage when detected. Curative
resection may be dificul’®. Prevention, therefore, may
be the best way, if possible. AUPBD associated with
choledochal cyst may be a very important factor that
affects the clinical course, surgical planning and
prognosis.
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