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Long-term follow-up may be needed for 
pancreaticobiliary reflux in healthy adults
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Park, Do Yoon Park1, Hyung-Il Seo
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Purpose: The reflux of pancreatic enzymes into the biliary tract is associated with chronic inflammation and increases cel-
lular proliferation of the biliary epithelium, leading to biliary carcinoma. The aim of this study is to detect the incidence of oc-
cult pancreaticobiliary reflux (OPBR) in patients who underwent elective cholecystectomy. Methods: Forty-seven patients 
with symptomatic gallstones who underwent cholecystectomy were recruited for this study. The gallbladder bile samples 
were obtained from the specimen of gallbladder and the amylase level was measured. The immunohistochemistry of p53, 
SMAD4 and Ki-67 were performed for the detection of metaplasia and dysplasia. Results: Biliary amylase was higher than 
the serum amylase in 10 patients (group A, 15,402.66 ± 33,592.43 IU/L; group B, 13.06 ± 18.12 IU/L). The mean age was 67.2 
years in group A and 51.2 in group B (P ＜ 0.01). The ratio of male to female was 1:2.3 and 1:1.8 in group A and B, respectively 
(P = 0.297). Eight patients in group A and thirteen patients in group B had inflammation (P = 0.014). The positive results of the 
Ki-67 test were exhibited in five cases in each group (P = 0.024). Conclusion: Results from the study indicate that the age was 
older, degree of inflammation and positive rate of Ki-67 were higher when OPBR was suspected. In conclusion, the patients 
with OPBR would need long-term follow-up, because the OPBR can cause dysplasia and the reflux of pancreatic juice may be 
considered as a risk factor for extrahepatic bile duct carcinoma.
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INTRODUCTION

The reflux of pancreatic juice into the biliary tract usu-
ally occurs in patients with anomalous pancreaticobiliary 
ductal union (APBDU), and the regurged pancreatic juice 
in the bile duct due to APBDU is known as an important 
risk factor for extrahepatic bile duct carcinoma. In partic-
ular, the mixture of regurged pancreatic juice and bile in 
the gallbladder is associated with a high incidence of gall-

bladder carcinoma [1]. However, the high level of biliary 
amylase can occur in patients with an anatomically nor-
mal pancreaticobiliary junction, defined as the occult pan-
creaticobiliary reflux (OPBR), and this can be associated 
with biliary malignancy as in the case of APBDU [2-5]. 
High levels of biliary amylase in a morphologically nor-
mal pancreaticobiliary duct can occur due to pressure dif-
ferences between the sphincter of Oddi and the duo-
denum. The spastic sphincter of Oddi plus the lack of 
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sphincter function is associated with reflux of pancreatic 
juice [6,7]. Although it is important to evaluate the pres-
ence of APBDU by endoscopic retrograde cholangiopan-
creatography (ERCP) or magnetic resonance cholag-
niopancreatograpy (MRCP) to confirm the OPBR, there 
are some difficulties of the performance of these expensive 
and invasive image modalities in patients with benign 
gallbladder disease. Although Beltran et al. [4] and 
Itokawa et al. [3] reported that the incidence of OPBR was 
approximately 84.2% and 25%, respectively, there have 
been limited studies regarding OPBR. Authors measured 
the amylase levels of bile in patients without bile duct dila-
tation who underwent laparoscopic cholecystectomy. We 
also evaluated the relationship between clinical and 
pathological characteristics.

METHODS

From December 2010 to March 2011, 47 patients with 
symptomatic gallstones who underwent elective laparo-
scopic cholecystectomy were enrolled in this study. The 
mean operation time was 99.25 ± 10.38 minutes. Bile sam-
ples were obtained from the specimens of resected gall-
bladders within 30 minutes and the amylase level in the 
bile was measured. Patients with preoperative ERCP 
and PTGBD were excluded and patients with gallstone 
pancreatitis and acute cholecystitis were excluded. 
Patients were categorized into group A, those who had 
higher levels of amylase in the bile acid than in the blood 
serum and group B, those who did not. In the group A, 
patients with APBUU on the preoperative CT scan were 
excluded.

Analysis of amylase levels in the bile
The normal range for serum amylase is 36-128 IU/L and 

high biliary amylase was defined as a biliary amylase level 
above 128 IU/L.

Histopathologic and immunohistochemical methods
We classified the grade of inflammation from mild to se-

vere according to the degree of   infiltrating inflammatory 
cells. When the infiltrated inflammatory cells were present 

mostly in the lamina propria of the mucosa, it was diag-
nosed as mild inflammation. When the infiltrating in-
flammatory cells were mostly detected in the muscle layer 
and beyond the muscle layer, moderate to severe in-
flammation was diagnosed, respectively (Fig. 1). The met-
aplasia, which is a common manifestation of chronic in-
jury to the biliary duct, was divided into the pyloric gland 
type and intestinal type (Fig. 2). The immunohistochem-
istry of p53, SMAD4 and Ki-67 were performed (Fig. 3).

Statistical analysis
All measured data were given as the mean values. The 

groups were compared using the Mann-Whitney U test 
and the χ2 test was used to compare the differences in cate-
gorical data between the two groups. The statistical sig-
nificance was defined when P ＜ 0.05.

RESULTS

The mean age was 67.2 years old in group A and 51.2 
years old in group B. There were significant differences to-
wards older patients in group A (P ＜ 0.001). The ratio of 
gender was 1:2.3 in group A and 1:1.8 in group B (P = 
0.297). The mean amylase level in the bile was 15,402.66 ± 
33,592.43 IU/L and 13.06 ± 18.12 IU/L in group A and group 
B, respectively. The metaplasia was found in three cases in 
group A and 17 cases in group B (P = 0.474). Eight patients 
had moderate inflammation in group A, which was sig-
nificant compared to group B (P = 0.014) (Table 1). In the 
immunohistochemical staining, six cases in group A and 
12 cases in group B showed positive results for the p53 
analysis. The loss of SMAD4 was detected in six cases of 
group A and five cases of group B. However, there were no 
statistically significant differences in p53 and loss of 
SMAD4 analysis (P = 0.111, 0.333). On the other hand, the 
Ki-67 index, which is usually substantially greater in dys-
plastic lesions and increases in quantity with increasing 
degrees of dysplasia, was positive in five cases of each 
group with significance (P = 0.024) (Table 2). 
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Fig. 1. (A) Mild inflammation of the gallbladder (H&E, ×100). (B) Moderate inflammation of the gallbladder (H&E, ×100).

Fig. 2. (A) Pyloric gland metaplasia in the gallbladder (H&E, ×100). (B) Intestinal metaplasia in the gallbladder (H&E, ×100).

Fig. 3. (A) Positive immunochemical staining of p53 in patients with OPBR (×100). (B) SMAD4 immunochemical staining was positive in the 
gallbladder (×100). (C) Ki-67 immunochemical staining in a dysplastic lesion in the gallbladder (×100).

DISCUSSION

The cellular proliferation of the biliary epithelium is fa-
cilitated when the regurgitation of pancreatic juice into the 
bile duct has occurred in APBUD, because of genetic alter-

ations in the bile duct. The biliary tract can be changed into 
a hyperplastic or dysplastic state due to repetitive stim-
ulation of regurged pancreatic juice onto the bile duct mu-
cosa, and these changes can cause cancerous changes in 
the mucosa [8,9]. Based on previous studies, these changes 
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Variable Group A 
(n = 10)

Group B 
(n = 37) P-value

Age (yr), mean 67.2 51.2 ＜0.001
Sex 
   Male 
   Female

3
7

17
20

NS

Cystic amylase
  level (IU/L), mean

15,402.66 ± 33,592.43 13.06 ± 18.12 ＜0.001

Metaplasia
   ＋
    -

3
7

14
23

NS

Inflammation 
   Moderate
   Mild

8
2

13
24

  0.014

NS, not significant.

Table 1. Clinicopathological features of 47 patients

            Variable Group A 
(n = 10)

Group B 
(n = 37) P-value

P53
  ＋
   -

6
4

12
25

NS

SMAD4 loss 
  ＋
   -

6
4

17
20

NS

Ki-67 
  ＋
   -

5
5

  5
31

0.024

NS, not significant.

Table 2. Immunohistochemical features of the gallbladder

in the biliary mucosa can also occur in the patient with 
OPBR [2-5,10-14]. The incidence of APBUD in the patients 
with biliary disorders who performed ERCP was reported 
as 1.5 % in Japan, 8.7 % in Taiwan and 1 % in Europe [9]. 
Thus, the incidence of OPBR would be much higher than 
APBDU. However, there are limited reports which de-
scribe the pancreaticobiliary reflux in bile in a large series 
of patients with OPBR. Although, to confirm the presence 
of APBDU, the MRCP, ERCP or intraoperative cholangiog-
raphy is necessary, these imaging modalities are not 
cost-effective for patients with gallbladder stones only. 
However, measuring the amylase level in bile is a rela-
tively easy method to detect the presence of APBUD or 
OPBR. Sakamoto et al. [5] described that the cutoff value 
for high cystic amylase was defined as a biliary amylase 
level higher than the normal upper limit of serum 
amylase. The authors measured the level of amylase of bile 
in patients who underwent laparoscopic cholecystectomy 
without any additional imaging to confirm anatomical ab-
normalities in the biliary tract. The OPBR was assumed 
when the level of biliary amylase was higher than the se-
rum amylase, and 10 patients (21.3%) were suspected of 
OPBR among the 47 patients. In our study, the prevalence 
of OPBR was lower than the previous report of Beltran et 
al. [4], but, was similar to results reported by Itokawa et al. 
[3]. According to the previous studies, the age is not asso-
ciated with OPBR, however, there was a significant differ-
ence toward older patients in the present study. The de-

gree of inflammation was histopathologically more severe 
in the patients suspected of OPBR. Chronic inflammation 
by gallbladder stones in addition to pancreatic juice in-
cluding amylase might play a pivotal role for the develop-
ment of intestinal metaplasia in the gallbladder [15]. In the 
present study, the metaplasia was observed in both 
groups. The pyloric gland metaplasia was shown in most 
cases and with intestinal metaplasia in several cases. 
Dysplasia on the gallbladder mucosa could not be con-
firmed by histopathologic examination. However, the 
positive results with Ki-67 were significantly higher in the 
patients with high amylase levels in the immunohisto-
chemical staining which was performed to identify the 
proliferation in the mucosa [10,12]. The Ki-67 labeling in-
dex is usually substantially greater in dysplastic lesions 
and increases in quantity with increasing degrees of 
dysplasia. It can also be marked in areas of regenerative 
change as well [8,12]. We found that high amylase level in 
the gallbladder was an important risk factor which causes 
inflammation and degeneration of the gallbladder mu-
cosa. The positive results for the immunohistochemical 
staining of p53 are rarely detected in extrahepatic bile duct 
tumors. It is common in flat dysplasia and invasive carci-
noma and positive in more than 30% of dysplastic lesions. 
However, a significant difference was not observed be-
tween dysplasia and normal mucosa [15]. SMAD4 is part 
of the transforming growth factor-Beta signaling pathway, 
where it plays a role in growth expression. Deletion and 
loss of SMAD4 expression occurs in about 50% of pancre-
atic cancers, and 30 to 50% of colorectal cancers. SMAD4 
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alterations occur in 24% of nonampullary small intestinal 
adenocarcinomas and 34% of ampullary carcinomas. 
Hahn et al. [16] demonstrated that DPC4/SMAD4 is in-
deed involved in the tumor formation of biliary tract 
cancers. However, these factors were not associated with 
OPBR in our study. There is still controversy regarding 
treatment of the patients with OPBR. However, the pro-
phylactic cholecystectomy would be an effective treat-
ment to reduce the risk of gallbladder cancer [17-19]. The 
incidence of bile duct cancer is higher in the patients with 
APBDU without biliary dilatation compared to patients 
with bile duct dilation. Similarly, the patients who have 
OPBR with biliary dilatation would have a higher risk of 
cancer compared to those who do not. Funabiki et al. [9] re-
ported that incidence of bile duct cancer associated to 
APBDU without biliary dilatation is 4.0% in the last 10 
years, and 5.2% in the patients with biliary dilatation. 
However, there was no significant difference in both 
groups. Of course, the risk of gallbladder cancer in the pa-
tients with APBDU or OPBR would be excluded after chol-
ecystectomy, but physicians should remember that the 
risk of bile duct carcinoma still exists. To confirm APBDU, 
the MRCP or ERCP can be performed before the operation 
and intraoperative cholangiography may be performed 
during the operation. However, these diagnostic modal-
ities have limitations with regards to cost-effectiveness for 
patients who will undergo laparoscopic cholecystectomy 
with benign gallbladder disease. Thus, relatively easy and 
cost-effective methods such as measuring the level of amy-
lase in bile would be helpful to patients with OPBR. 

In conclusion, the patient with OPBR would need 
long-term follow-up, because the reflux of pancreatic juice 
may be considered as a risk factor for extrahepatic bile 
duct carcinoma.
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