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ORIGINAL ARTICLE

Gallbladder carcinoma associated with anomalous
pancreaticobiliary duct junction

Chang Moo Kang MD, Kyung Sik Kim MD, Jin Sub Choi MD, Woo Jung Lee MD, Byong Ro Kim MD

CM Kang, KS Kim, JS Choi, W] Lee, BR Kim. Gallbladder
carcinoma associated with anomalous pancreaticobiliary duct
junction. Can J Gastroenterol 2007;21(6):383-387.

BACKGROUND: Anomalous pancreaticobiliary ductal junction
(APBDJ) is believed to be one of the risk factors for gallbladder
carcinoma. The present study aims to delineate the gallbladder carci-
noma characteristics associated with APBDJ.

PATIENTS AND METHODS: Patients with gallbladder carcinoma
associated with APBD]J between August 1992 and February 2005 were
retrospectively reviewed. Two types of APBD] classifications were
considered: right-angle type (C-P) and acute-angle type (P-C).
RESULTS: Ten of 218 patients (4.6%) with gallbladder carcinomas
were associated with APBD]J. All patients were female with a mean age
of 55.4 years (range 41 to 72 years). Gallstones were absent in nine
patients. Seven patients (70%) had the P-C type and three patients
(30%) had the C-P type. Survival differences between the P-C type
and the C-P type of gallbladder carcinomas were noted (P=0.0269).
Patients with incidentally detected gallbladder carcinoma had superior
survival (P=0.0316).

CONCLUSION: Gallbladder carcinomas associated with APBDJ
were significantly related to relatively young female patients without
gallbladder stones. Survival outcomes in these patients were not differ-
ent from those of gallbladder carcinoma without APBD]. In particular,
the P-C type of APBD] seemed to be more associated with relatively
advanced gallbladder carcinomas, and patients with incidentally
detected gallbladder carcinomas with APBD] had superior survival.

Key Words: Anomalous pancreaticobiliary duct junction; Gallbladder
carcinoma

Cancer de la vésicule associé a des anomalies
de la jonction du canal pancréaticobiliaire

HISTORIQUE : Une anomalie au niveau de la jonction du canal pan-
créaticobiliaire (AJCPB) serait un facteur de risque de cancer de la
vésicule. La présente étude vise a déterminer les caractéristiques du can-
cer de la vésicule associé a ’AJCPB.

PATIENTS ET METHODES : Les cas de cancer de la vésicule associé
a une AJCPB entre aotit 1992 et février 2005 ont été passés en revue de
maniére rétrospective. Deux types de classification d’AJCPB ont été con-
sidérés : le type dit a angle droit (C-P) et le type dit & angle aigu (P-C).
RESULTATS : Dix patients sur 218 (4,6 %) étaient atteints d’un cancer
associé a une AJCPB. Tous les patients étaient de sexe féminin et 4gés en
moyenne de 55,4 ans (entre 41 et 72 ans). Neuf patientes ne présentaient
pas de calculs biliaires. Sept (70 %) présentaient le type P-C et trois
(30 %), le type C-P. Les différences de survie selon le type P-C ou le type
C-P de cancer de la vésicule ont été notées (p = 0,0269). Les patientes
chez qui le cancer de la vésicule avait été décelé de maniere fortuite ont
présenté une survie plus grande (p = 0,0316).

CONCLUSION : Les cancers de la vésicule associés 2 une AJCPB ont
été en lien significatif avec I'Age relativement jeune des patientes, qui par
ailleurs, ne présentaient pas de calculs biliaires. Les données de survie
n’ont pas été différentes chez ces patientes comparativement au cancer de
la vésicule non li¢ a une AJCPB. Le type P-C d’AJCPB, en particulier, a
semblé davantage associé a des cancers de la vésicule relativement plus
avancés. Les patientes atteintes de cancers de la vésicule associés a une
AJCPB détectés fortuitement ont présenté une meilleure survie.

Gallbladder carcinoma is ranked fifth in incidence among
all gastrointestinal carcinomas. One of the well-known
risk factors is anomalous pancreaticobiliary ductal junction
(APBDYJ) (1). This congenital condition can be defined as the
junction between the choledochus and the pancreatic duct
located outside of the duodenal wall and beyond the influence
of the sphincter of Oddi (2-4). APBD] is believed to be com-
monly associated with various biliary and pancreatic disorders,
including choledochal cysts, recurrent pancreatitis, and pre-
cancerous and cancerous biliary tract conditions (5-7).
Approximately 80% of APBD] patients have congenital chole-
dochal cysts. The occurrence rate of biliary tract carcinoma of
the gallbladder is between 3% and 18%, while the rate of
biliary tract carcinoma of the extrahepatic bile duct is at least
33% to 54% (8).

APBD)] is well known as a risk factor for developing carci-
noma of the gallbladder. Recently, Nuzzo et al (9) reported three

cases of papillary carcinoma of the gallbladder and APBD],
presenting frequent associations between papillary carcinoma
of the gallbladder and APBDJ. However, the characteristics of
gallbladder carcinoma associated with APBD] were not
thoroughly investigated. Therefore, the present study aimed to
delineate the characteristics of gallbladder carcinoma associated

with APBDY.

PATIENTS AND METHODS
The available medical records of patients who had been diagnosed
and surgically treated between August 1992 and February 2005
with gallbladder carcinoma associated with APBD]J were retro-
spectively reviewed.

APBD]J was defined as a union of the pancreatic and biliary
duct located outside the duodenal wall. In the past, APBD] has
been defined according to the types of confluence between the
terminal common bile duct and the pancreatic duct. However, our
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Figure 1) Classification of anomalous pancreaticobiliary ductal
junction. A The right-angle type, when the common bile duct appears to
join the main pancreatic duct (arrow). B The acute-angle type, when
the main pancreatic duct appears to join the common bile duct (arrow)

study designed the following two types of APBD] classification
(Figure 1) — the choledochal or right-angle type (C-P type), when
the common bile duct appears to join the pancreatic duct, and the
pancreatic or acute-angle type (P-C type), when the pancreatic
duct is likely to join the distal common bile duct. The sixth edi-
tion of the AJCC Cancer Staging Manual (10) was used for staging
the gallbladder carcinoma.

Data on patients’ general characteristics, the types of APBDJ
and survival time were retrospectively collected based on the
available medical records and radiological imaging studies.
Statistical analyses were performed using SPSS version 10.00
(SPSS Inc, USA). The categorical variables were expressed as
frequencies (percentages), and continuous variables were
presented as means (ranges). Survival time was calculated from
the date of diagnosis to the date of death or the date of the last
follow-up. Overall, survival rates were estimated using the Kaplan-
Meier method and were checked for statistical significance by the
log-rank test. P<0.05 was considered to be significant.

RESULTS

General characteristics of the patients

Among the 218 patients who were diagnosed with gallbladder
carcinoma and surgically treated during the observation
period, 10 cases of gallbladder carcinoma (4.6%) were
associated with APBDJ. All patients were female, with a mean
age of 55.4 years (range 41 to 72 years). The presenting symp-
toms were generally nonspecific. The most frequent symptom,
which was noted in seven patients, was abdominal pain in the
right upper quadrant or the epigastric area (Table 1). The
mean duration of the presenting symptoms was 9.9 months
(range 0.5 to 24 months). Gallstones were absent in nine of
10 patients. In comparison, 78 of 198 patients (39.8%) with
gallbladder carcinoma without APBD] had associated gallblad-
der stones (P=0.078). Five cases of gallbladder carcinoma with
APBD]J were found incidentally. Two of these cases were found
during regular health check-ups, and the other three cases were
detected during the surgical correction of choledochal cysts.

APBD]J and choledochal cyst characteristics

Seven patients (70%) had choledochal cysts. Choledochal cyst
type 1 (cystic [n=1] and cylindrical [n=5]) was the most
frequently observed and was found in six patients. In contrast,
choledochal cyst type II (diverticular) was noted in only one
study patient. The remaining three patients did not have
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TABLE 1
Symptoms of gallbladder carcinoma associated with
anomalous pancreaticobiliary ductal junction

Frequency
Symptoms (n)

Abdominal pain 7
Indigestion

Weight loss

Fever or chills
General weakness
Anorexia

Jaundice

= a2 NN DNNDDNDDN

Pancreatitis

congenital cystic dilation of the bile duct. Seven patients
(70%) with gallbladder carcinoma associated with APBD] had
the P-C type of APBDJ] and the remaining three patients
(30%) had the C-P type.

Characteristics of gallbladder carcinoma

All gallbladder carcinomas associated with APBD] were ade-
nocarcinomas. Apparently, gallbladder carcinomas associated
with the P-C type were relatively advanced cases (P=0.067).
All patients with the P-C type of APBDJ had gallbladder
carcinomas that extended over the muscular layer (T2). In
particular, five of seven patients (71.4%) with the P-C type of
APBD]J had gallbladder carcinomas with T3 lesions. As a
result, three patients (42.9%) could not undergo resection for
their gallbladder carcinomas. In contrast, two patients with the
C-P type APBDJ had gallbladder carcinomas with lesions of a
stage less than T1b, and only one patient had a T2 lesion. All
three of these patients could undergo gallbladder carcinoma
resections. Tumour grade and surgical treatment are also listed

in Table 2.

Survival rates of patients with gallbladder carcinoma associ-
ated with APBD]J

The overall mean survival time of patients with gallbladder
carcinoma associated with APBDJ was estimated to be about
61.3 months (95% CI 21.03 to 101.5 months). This value was
not significantly different from the survival rate of patients
with gallbladder carcinoma not associated with APBDJ (mean
survival time 62.9 months, 95% CI 52.44 to 73.34 months,
P=0.8161) (Figure 2).

Interestingly, survival time differences were found between
the P-C type and the C-P type of gallbladder carcinomas. All
patients with the C-P type of gallbladder carcinoma survived
without any cancer-related mortality. However, the mean
survival time of the P-C type of gallbladder carcinoma was
21.8 months (95% CI 6.05 to 37.47 months, P=0.0269
[Figure 3]). In addition, patients with incidentally detected
gallbladder carcinoma had superior survival time over patients
with gallbladder carcinoma that had been preoperatively diag-
nosed (mean survival time 93.9 months, 95% CI 42.78 to
145.07 months versus mean survival time 14.2 months, 95%
CI 2.48 to 25.93 months, P=0.0316 [Figure 4]).

DISCUSSION
APBD)] can be diagnosed when the junction between the pan-

creatic and biliary ducts is located outside the duodenal wall
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TABLE 2

Summary of female patients (n=10) with gallbladder
carcinoma associated with anomalous pancreaticobiliary
ductal junction (APBDJ)

Type of Tumour Tumour
Age* Sex APBDJ CDC stage grade

Operation SRt

72 F C-P  Yes TIbNOMO Well Cholecystectomy, 143

cystoduodenostomy
51 F C-P No TisNOMO - Cholecystectomy 138
56 F P-C No T4N1MO Poor Unresectable 8
53 F P-C Yes T2NOMO Moderate Correction of CDC 51
52 F P-C Yes T4N1MO - Unresectable 6
41 F P-C  Yes T3N1M1 Poor Cholecystectomy 18
54 F P-C No T2NOMO  Well RC + PPPD 40
56 F P-C  Yes T3N1MO Poor RC 10
63 F P-C Yes T4N1M1  Poor Unresectable 5
56 F C-P Yes T2N1MO  Poor Correction of CDC 20

*Age in years; TSurvival rates (SR) in months. C-P Right-angle type of APB-
DJ; CDC Choledochal cyst; P-C Acute-angle type of APBDJ; PPPD Pylorus-
preserving pancreaticoduodenectomy; RC Radical cholecystectomy
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Figure 2) Owerall survival rate of gallbladder carcinoma associated
with anomalous pancreaticobiliary ductal junction (P=0.8161)

and forms a long common channel 15 mm long or longer (11),
which is noted on biliary images such as endoscopic retrograde
cholangiopancreatography (ERCP), percutaneous transhepatic
cholangiography and magnetic resonance cholangiopancre-
atography. This condition has been increasingly detected since
the introduction of ERCP and percutaneous transhepatic
cholangiography (12). The reported frequency of APBDJ on
ERCP ranges from 1.5% to 8.7% (5,6,13). According to a report
of our institution (16), 45 cases of APBD] were detected among
8951 ERCP cases (thus, the overall incidence of APBD] was
0.50% [45 of 8951]); however, over the past five years, a period
in which the concept of APBDJ has been generalized, the inci-
dence of this malformation has been 0.85% (39 of 4607). The
prevalence of APBDJ has been reported to be high in Asian
countries (6,13). This condition is believed to be commonly
associated with both pancreatic and biliary tract pathologies
such as choledochal cysts, choledocholithiasis and biliary tract
carcinoma. To the best of our knowledge, several reports have
been released suggesting close association of APBDJ, especially
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Figure 3) Survival time differences between gallbladder carcinoma
patients with the acute-angle (P-C) type and the right-angle (C-P) type
of anomalous pancreaticobiliary ductal junction (P=0.0269)
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Figure 4) Survival time differences between incidentally detected and
preoperatively diagnosed gallbladder carcinoma associated with anom-
alous pancreaticobiliary ductal junction (P=0.0316)

the P-C type, with gallbladder carcinoma (12,13,15,16);
however, there seems to be no reports that have a particular focus
on the characteristics of gallbladder carcinoma associated with
APBD]. Therefore, our study aimed to define the characteristics
of gallbladder carcinoma associated with APBD]J.

According to our data, several characteristics of gallbladder
carcinoma associated with APBDJ can be delineated. First,
although statistical analysis could not reveal the significant
differences in age between the two groups, our data showed
that gallbladder carcinomas associated with APBD] were
found in younger patients than those with gallbladder carcino-
mas not associated with APBD] (55.4+8.03 years versus
61.9+10.76 years, P=0.063). This observation is similar to other
reports (10). Second, all patients with gallbladder carcinoma
associated with APBD] were female; therefore, female patients
could have gallbladder carcinoma associated with APBD]
more frequently than gallbladder carcinoma not associated
with APBDJ (108 of 207 female patients versus 10 of 10 female
patients, P=0.002, using %2 and Fisher’s exact tests). This find-
ing may not be surprising because choledochal cysts, which are
well known to be most common in female patients have also
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been associated with APBDJ (17). Third, patients with gall-
bladder carcinoma with APBDJ had a tendency not to have
simultaneous gallstones. This result is also similar to another
report in the literature (17). Hu et al (12) reported that no
gallstone diseases were linked to gallbladder carcinoma associ-
ated with APBD]. Lastly, overall survival time of the patients
with gallbladder carcinoma associated with APBD] was not sig-
nificantly different from those without APBDJ (P=0.8161).
However, considerable survival time differences were noted
between patients with gallbladder carcinomas associated with
the P-C type of APBDJ and those with the C-P type of APBDJ
(P=0.0269). This is an easily expected result, because more
advanced gallbladder carcinomas were more frequently found
in patients with the P-C type of APBD].

A relationship between APBDJ and gallbladder carcinoma
was established in the 1980s. It is generally accepted that the
reflux of pancreatic juice into the biliary tract in patients with
APBDJ is the causative factor for biliary tract cancers. Because
the hydrostatic pressure within the pancreatic duct is higher
than the pressure within the bile duct, pancreatic juice flows
easily into the bile duct of APBD]J patients. This can lead to
chronic inflammation in the biliary tract and changes in the
bile constituents. These constituent changes possibly result
from reactions between pancreatic enzymes and bile contents,
such as the reaction between phospholipase A2 and lecithin
(18). Chronic inflammation and cytotoxic metabolites pre-
sumably stimulate gallbladder transformation into premalig-
nant lesions, which include intestinal metaplasia, hyperplasia
or dysplasia. All these lesion types are associated with the
mutations of p53 and K-ras (19,20). Based on our results, it is
postulated that the P-C type of APBDJ] may provide more
chances for the pancreatic juice to reflux into the bile duct
than the C-P type of APBD] because of its physiological prop-
erties. For example, the angle differences of the confluences
between the pancreatic duct and the bile duct may possibly be
attributed to pancreatic juice which refluxes into the biliary
system more easily in the P-C type of APBD]. This mechanism
may be initiated very early in a patient’s life, because APDB] is
a congenital condition. Therefore, gallbladder carcinoma asso-
ciated with APBD] may develop earlier than those without
APBDJ, and the injury caused by the reflux mechanism of
pancreatic juice into the bile duct is more severe in the P-C
type of APBDJ than in the C-P type of APBDJ. This may result
in more advanced gallbladder carcinoma during the period of
carcinogenesis.

According to the literature (21), the incidence of gallblad-
der carcinoma associated with APBD] is approximately 10%.
The incidence in our study was approximately 4.6%, which is
apparently lower than in previous studies. This difference can
be explained by the fact that our study was based on retrospec-
tive data. All the patients in our study did not have ERCP or
magnetic resonance cholangiopancreatography, which could
have shown the exact relationship between the choledochus
and the pancreatic duct. As a result, there is a high probability
that our database of gallbladder carcinoma without APBDJ
encompasses several cases of undetected gallbladder carcinoma
associated with APBDJ.

At present, it is difficult to address the exact percentage of
patients with APBD] who have developed gallbladder
carcinoma, because currently, we do not have cohort data on
APBDJ. However, cross-sectional observation can roughly
estimate the incidence of gallbladder carcinoma among
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patients with APBD]J. One hundred seven patients were diag-
nosed with APBDJ during the same period of current study.
Among them, 10 patients had concomitant gallbladder carci-
noma, indicating that the incidence of gallbladder carcinoma
among APBD]J patients is approximately 9.3% (10 gallbladder
carcinomas out of 107 APBDJs). However, this incidence may
underestimate the real incidence of gallbladder carcinomas
among patients with APBD].

CONCLUSION

Our retrospective observation showed that gallbladder carcino-
mas associated with APBD]J were found significantly more often
in young female patients without gallbladder stones. Survival
outcomes in these patients were not different from patients with
gallbladder carcinoma without APBDJ. In particular, the P-C
type of APBD]J seems to be more associated with advanced gall-
bladder carcinoma, and patients with incidentally detected gall-
bladder carcinomas with APBDJ had superior survival time than
those with diagnosis of gallbladder carcinoma before surgery.
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