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Abstract

AIM: To clarify the pathogenesis of biliary dilatation
associated with anomalous union of the pancreatic and
biliary ducts (AUPBD).

METHODS: Direct cholangiopancreatograms of 350
adult patients with or with suspicion of hepatobiliary
or pancreatic disorders were reviewed. AUPBD was
diagnosed cholangiopancreatographically, when the
pancreaticobiliary ductal union was located above the
narrow distal segment of the bile duct, which represents
the action of the sphincter of Oddi. The narrow portion
of the terminal choledochus was defined as symmetrical
stricture of the common bile duct just above the
pancreaticobiliary ductal union.

RESULTS: AUPBD was found in 36 patients. Among ch-
olangiopancreatographic features, the narrow portion of
the terminal choledochus was the most pathognomonic
for AUPBD (accuracy, 98%); it was present in 29 (81%)
patients with AUPBD, but was not found in any patients
without AUPBD. Among patients with AUPBD, biliary
dilatation (>10 mm) was more frequent in those with
the narrow portion of the terminal choledochus (23/29)
than in those without (2/7; £ = 0.018) AUPBD. Among
the patients with both AUPBD and the narrow portion of
the terminal choledochus, there was a strong negative
correlation between the minimum diameter of the narrow
portion and the maximum diameter of the choledochus
(r = -0.78, P<0.001), suggesting that the degree of
biliary narrowing at the narrow portion correlates with
that of upstream biliary dilatation.

CONCLUSION: The narrow portion of the terminal
choledochus, a pathognomonic radiologic feature of

AUPBD, may be a cause of biliary dilatation in patients
with AUPBD.

© 2005 The WIG Press and Elsevier Inc. All rights reserved.
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INTRODUCTION

Anomalous union of the pancreatic and biliary ducts
(AUPBD) is an uncommon congenital condition, which
predisposes to various pancreaticobiliary disorders
including congenital choledochal cyst', biliary cancer®”,
and pancreatitis’'?, and is more commonly seen in Asian
than in Western countries'”. This anomaly is defined
as the pancreaticobiliary ductal union located above the
action of the sphincter of Oddi as first described by
Babbitt!". Although direct cholang-iopancreatography is
the most reliable means of detecting this anomaly"*'* |
the pathognomonic cholangiopancreatographic features of
AUPBD have not been fully delineated.

AUPBD is frequently accompanied by biliary
dilatation" ™, but some patients with AUPBD show no
biliary dilatation™”. The causal relationship between
AUPBD and biliary dilatation associated with this anomaly
has not been fully established.

The aims of this study were to elucidate the cholang-
iopancreatographic features specific to AUPBD and to
clarify the pathogenesis of biliary dilatation associated with
AUPBD, by analyzing direct cholangiopancreatograms of
350 Japanese adult patients with or without AUPBD.

MATERIALS AND METHODS

Patients

From January 1988 to July 1999, 535 consecutive adult
patients with or with suspicion of hepatobiliary or
pancreatic disorders underwent direct cholangiopancrea-
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Figure 1 Endoscopic retrograde cholangiopancreatogram in a 55-year-old woman with gallbladder cancer associated with AUPBD and cylindrical biliary dilatation (A).
Diagram of the cholangiopancreatogram (B). The minimum diameter of the narrow portion of the terminal choledochus is 4 mm, and the maximum diameter of the upstream
choledochus is 15 mm. AUPBD: anomalous union of the pancreatic and biliary ducts; NDS: narrow distal segment; P-B ductal union: pancreaticobiliary ductal union; narrow

portion: narrow portion of the terminal choledochus; MPD: main pancreatic duct.
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Figure 2 Endoscopic retrograde cholangiopancreatogram in a 21-year-old woman with AUPBD and cystic biliary dilatation (A). Diagram of the cholangiopancreatogram (B).
The minimum diameter of the narrow portion of the terminal choledochus is 1.5 mm, and the maximum diameter of the upstream choledochus is 57 mm. Proximal dilatation
of the MPD is also seen. AUPBD: anomalous union of the pancreatic and biliary ducts; NDS: narrow distal segment; P-B ductal union: pancreaticobiliary ductal union;
narrow portion: narrow portion of the terminal choledochus; GB: gallbladder; MPD: main pancreatic duct.

tography before surgical intervention in our hospital. All
were Japanese. Direct cholangiopancreatography included
endoscopic retrograde cholangiopancreatography (ERCP)
and percutancous transhepatic cholangiography (PTC).
One hundred and seventy-six patients were excluded due
to biliary involvement from pancreaticobiliary malignancies
which precluded opacification of the pancreaticobiliary
ductal union, lack of opacification of one or both ducts,
or failure to localize the pancreaticobiliary ductal union
despite opacification of both ductal systems. Nine patients
in whom the common bile and main pancreatic ducts
entered separately into the duodenum were also excluded.
The remaining 350 patients, in whom ERCP (# =324) or
PTC (7= 26) opacified the pancreaticobiliary ductal union,
formed the basis of this retrospective study, including
174 women and 176 men with ages ranging from 18 to
86 years (median, 61 years). They included 118 patients
with biliary malignancy, 118 with gallstone disease, 27 with
liver tumor, 17 with pancreatic cancer, 16 with congenital
choledochal cyst, 11 with chronic pancreatitis, and 43 with
miscellaneous disorders.

Cholangiopancreatographic diagnosis of AUPBD
Although the criteria for AUPBD have not been
standardized, the essential feature of this condition is the

pancreaticobiliary ductal union located above the action of
the sphincter of Oddi as first described by Babbitt'"!. Thus,
in this study, AUPBD was diagnosed cholangiopancreato-
graphically when the pancreaticobiliary ductal union was
located above the narrow distal segment (NDS), which

represents the functional region of the sphincter of Oddi
(Figures 1 and 2)[8,1(,,17].

Terminology of cholangiopancreatographic features
Direct cholangiopancreatograms were reviewed in each of
our patients to elucidate the presence or absence of the
following major radiologic features: narrow portion of
the terminal choledochus, biliary dilatation, and proximal
dilatation of the main pancreatic duct.

The narrow portion of the terminal choledochus
was defined as symmetrical stricture of the common bile
duct just above the pancreaticobiliary ductal union and
is a synonym for “stenosis of the distal choledochus”,

“narrow segment distal to the common bile duct”[ls],
“narrow segment of the termmal bile duct”™™] “narrow
portion of the choledochus”™ “narrow segment of
the common bile duct distal to choledochal cy st”zﬂ and
“narrowed duct segment distal to the biliary cyst” ]. The
narrow portion of the terminal choledochus was always
located just below choledochal cysts, when cysts were
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Table 1 Diagnostic accuracy of cholangiopancreatographic features for the detection of AUPBD
Cholangiopancreatographic feature Sensitivity(%) Specificity (%) Positive predictive value (%) Negative predictive value (%) Accuracy(%)
Narrow portion of the terminal 81 100 100 98 98
choledochus (n =29)
Biliary dilatation (>10 mm) (n=25) 69 68 20 95 68
Proximal dilatation of the main 19 100 100 91 92

pancreatic duct (>5 mm) (n=7)

AUPBD: anomalous union of the pancreatic and biliary ducts.

present. The minimum diameter of the narrow portion
of the terminal choledochus (if any) and the maximum
diameter of the upstream choledochus were measured on
cholangiopancreatograms in each patient (Figures 1 and 2).

Biliary dilatation was defined as a diameter exceeding
10 mm"". Biliary dilatation was classified as cystic,
tusiform, or cylindrical based on its contours on cholangio-
pancreatogramm.

Proximal dilatation of the main pancreatic duct was
defined as the proximal portion of the main pancreatic
duct with a diameter exceeding 5 mm”**?,

Kune first demonstrated that the NDS of the bile duct
as visualized on cholagiopancreatography represents the
functional region of the sphincter of Oddi**™. The NDS
was defined as the region lying between the upper border
of the “notch” of the bile duct, sudden narrowing of the
choledochal lumen just above the ampulla of Vater™, and
the orifice of the ampulla of Vater (Figures 1 and 2).

Statistical analysis

Statistics were calculated with the SPSS 9.0 J software
package for Windows (SPSS Japan Inc., Tokyo, Japan).
Fishet’s exact test and the Spearman's rank correlation
were used for data analysis. P values of <0.05 were
accepted as statistically significant.

RESULTS

AUPBD was diagnosed in 36 patients (10%) on direct
cholangiopancreatograms, including 27 women and 9
men. They had concomitant pancreaticobiliary disorders,
including congenital choledochal cyst (z = 106), gallbladder
cancer (7 = 13), benign gallbladder polyps (» = 3), chronic
pancreatitis (# = 2), carcinoma of the common bile duct
(7 = 1), and adenomyomatosis of the gallbladder (# = 1).

Cholangiopancreatographic features specific to AUPBD
The accuracy of cholangiopancreatographic features for
the detection of AUPBD is summarized in Table 1. The
narrow portion of the terminal choledochus was present
in 29 (81%) patients with AUPBD, but was not found in
any patients without AUPBD.

Relationship between the narrow portion of the terminal
choledochus and upstream biliary dilatation

In 36 patients with AUPBD, biliary dilatation was more
frequent in patients with the narrow portion of the
terminal choledochus (23/29, 79%) than in those without
(2/7, 28%; P=0.018) AUPBD. Thus, the presence of
the narrow portion of the terminal choledochus was
associated with upstream biliary dilatation.

Among the 29 patients with both AUPBD and the
narrow portion of the terminal choledochus, there was a
strong negative correlation between the minimum diameter
of the narrow portion of the terminal choledochus and
the maximum diameter of the upstream choledochus
(r=-0.78, P<0.001) (Figure 3). Thus, the degree of
biliary narrowing at the narrow portion of the terminal
choledochus correlated with that of upstream biliary
dilatation.
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Figure 3 There was a strong negative correlation between the minimum diameter
of the narrow portion of the terminal choledochus and the maximum diameter of
the upstream choledochus (r=-0.78, P<0.001).

Also, among the 29 patients with both AUPBD and the
narrow portion of the terminal choledochus, a strong positive
correlation was noted between patient’s age and the
minimum diameter of the narrow portion of the terminal
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Figure 4 Patient's age was strongly correlated with the minimum diameter of the
narrow portion of the terminal choledochus (r = 0.78, P<0.001).
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Figure 5 Patient's age was negatively correlated with the maximum diameter of
the choledochus (r=-0.53, P=0.001).

choledochus (»= 0.78, P<0.001) (Figure 4), whereas there
was a negative correlation between patient’s age and the
maximum diameter of the choledochus(r = -0.53, P = 0.001)
(Figure 5). Thus, younger the patient, the more marked
were the biliary narrowing at the narrow portion of the
terminal choledochus and upstream biliary dilatation.

DISCUSSION

The narrow portion of the terminal choledochus is a
characteristic feature of congenital biliary dilatation""*?,
The current study demonstrated that it is also a
pathognomonic feature of AUPBD. AUPBD is often
associated with congenital biliary dilatation”, Thus, we
hypothesized that the narrow portion of the terminal
choledochus contributes to the development of upstream
biliary dilatation frequently seen in AUPBD patients.

Previous studies from Japan reported a prevalence
of AUPBD on ERCP ranging from 1.5% to 3.2%'*".
The extremely high prevalence of AUPBD in our series
(10%) may be explained by the fact that our hospital is a
tertiary referral center and that only surgical patients were
included in this study.

While pancreaticobiliary ductal union located above
the sphincteric action """ (o3
and concomitant cystic biliary dilatation”” have been
advocated as characteristic radiologic findings, the
diagnostic significance of the narrow portion of the
terminal choledochus has not been emphasized. The
current study revealed that the narrow portion is present in
most adult patients with AUPBD and is a pathognomonic
radiologic feature of AUPBD. The narrow portion of
the terminal choledochus is an important finding when
diagnosing AUPBD by direct cholangiopancreatography.

Previous studies suggested that the narrow portion of
the terminal choledochus may lead to the development of
congenital biliary dilatation in pediatric padentslls’n’ssj. Ito
et al'® reported that the length rather than the width of the
narrow portion of the terminal choledochus is positively
correlated with the degree of upstream choledochal
dilatation in children with congenital biliary dilatation.

! long common channe

Experimental studies revealed that bile duct obstruction
causes cystic biliary dilatation in young animals, while it
leads to cylindrical, not cystic, biliary dilatation in adult

. [32,34,35]
animals

, suggesting that increased intraluminal
pressure leads to cystic dilatation of the bile duct, only
if the ductal wall is immature. This may explain the fact
that cystic biliary dilatation is more common in pediatric
patientsl(”%] and that the degree of biliary dilatation was
more marked in younger patients in our series. The current
study is the first demonstration that biliary narrowing
at the narrow portion correlates with upstream biliary
dilatation even in adult patients with AUPBD. In summary,
increased intraluminal pressure due to the narrow portion
of the terminal choledochus may cause upstream biliary
dilatation in both pediatric and adult patients with
AUPBD, although the form of upstream biliary dilatation
appears to differ between pediatric and adult patients.

Another possible cause of biliary dilatation in patients
with AUPBD is the reflux of pancreatic juice into the bile
duct. It has been reported that the refluxed pancreatic
juice into the bile duct may lead to increased intraluminal
pressure and dilatation of the bile duct™. However, the
strong negative correlation between the minimum diameter
of the narrow portion of the terminal choledochus and
the maximum diameter of the upstream choledochus
in the current study suggests that increased intraluminal
pressure due to biliary narrowing, rather than refluxed
pancreatic juice, may cause upstream biliary dilatation in
patients with AUPBD.

Kusunoki ez a/*"" reported the presence of
“oligoganglio-nosis” in the choledochal wall just below the
cystic dilatation in patients with congenital choledochal
cyst, suggesting that autonomic dysfunction at the
“oligoganglionic” segment of the bile duct may play a
role in the development of upstream biliary dilatation.
This “oligoganglionic” segment appears to correspond
to the narrow portion of the terminal choledochus, as
defined in the current study, and may functionally obstruct
biliary passage through the segment. It is unknown,
however, whether the “oligoganglionosis” was present in
our patients because histologic specimens of the narrow
portion of the terminal choledochus were not available in
any of our patients.

The limitations of the current study include the
fact that it was retrospective, and that 176 patients
were excluded due to inadequate opacification of the
pancreaticobiliary ductal system. However, we feel that
these limitations did not significantly influence the
outcome of the study because the correlations between
variables were too marked to have resulted from chance.
The current results are the clearest demonstration to date
of the causal relationship between the narrow portion of
the terminal choledochus and upstream biliary dilatation in
patients with AUPBD.

In conclusion, the narrow portion of the terminal
choledochus is a pathognomonic radiologic feature
of AUPBD and may be a cause of biliary dilatation in
patients with AUPBD.
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