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Abstract
AIM
to determine the non-biased prevalence and clinical 
significance of ansa pancreatica in patients with acute 
pancreatitis using magnetic resonance imaging (MRI).

METHODS
Our institutional review board approved this cross-
sectional study, which consisted of a community-based 
cohort of 587 consecutive participants in a whole-body 
health-check program, and 73 subjects with episode 
of acute pancreatitis (55 patients with a single episode 
of acute pancreatitis, and 18 patients with recurrent 
acute pancreatitis). All of the subjects underwent 
abdominal MRI including magnetic resonance cholan
giopancreatography, medical examinations, and blood 
tests. Two board-certified, diagnostic, abdominal 
radiologists evaluated the images, and ansa pancreatica 
was diagnosed based on its characteristic anatomy on 
MRI.

RESULTS
Compared with the community group [5/587 (0.85%)], 
patients with recurrent acute pancreatitis had a 
significantly higher frequency of ansa pancreatica [2/18 
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(11.1%)] (P  = 0.016; OR = 14.3; 95%CI: 1.27-96.1), 
but not compared with patients with single-episode 
acute pancreatitis [1/55 (1.8%)] (P  = 0.42; OR = 2.1; 
95%CI: 0.44-19.7). Multiple logistic regression analysis 
using age, alcohol intake, presence of ansa pancreatica, 
and presence of autoimmune disease as independent 
covariates, revealed a significant relationship between 
the presence of ansa pancreatica and recurrent acute 
pancreatitis. The presence of autoimmune disease was 
also significantly associated with the onset of recurrent 
acute pancreatitis. On the other hand, neither age nor 
alcohol intake were significantly related to the onset of 
recurrent acute pancreatitis.

CONCLUSION
The present study is the first to provide robust evidence 
that the presence of ansa pancreatica is significantly 
associated with recurrent acute pancreatitis.

Key words: Anatomy; Cholangiopancreatography; 
Pancreatitis; Magnetic resonance imaging; Pancreatic 
duct
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Core tip: Ansa pancreatica is a rare anatomical variation 
of the accessory pancreatic duct and was hypothesized 
to be a predisposing factor for pancreatitis. However its 
in vivo  prevalence was unknown and no case-control 
study has confirmed its clinical significance. This study 
is the first case-control study to determine the non-
biased prevalence and provide robust evidence that the 
presence of ansa pancreatica is significantly associated 
with recurrent acute pancreatitis, using non-invasive 
magnetic resonance imaging.
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INTRODUCTION
Pancreatitis is a severe inflammatory disease that 
is critical in some patients. Furthermore, serious 
damage of pancreatic tissue leads to dysfunction of 
the endocrine and exocrine systems, particularly in the 
chronic phases of the disease. There are several known 
causes of pancreatitis, including excessive alcohol 
consumption, biliary stones, trauma, autoimmunity, 
metabolic disorders, drugs, iatrogenic, infection, genetic 
mutations, malignancy, and heredity factors[1-3]; and 
morphological aberrations such as atypical arrangement 
of the pancreaticobiliary ductal system[4,5], pancreas 
divisum[5-8], or a meandering main pancreatic duct[9]. 

However, recurrent episodes of acute pancreatitis is 
idiopathic in as many as 20% of patients[8,10,11]. 

Dawson and Langman[12] first reported ansa pan
creatica in 1961. In this pancreatic duct variant, the 
accessory duct is obliterated at its junction with the 
ventral duct, and is replaced with an additional curved 
communicating duct between the ventral and dorsal 
ducts at the pancreatic head. This additional duct 
arises from the ventral duct, runs into the caudal side 
of the ventral duct, turns to the ventral side with a 
reversed S-shaped curve, and finally terminates in and 
around the minor papilla (Figures 1 and 2)[4,12-14]. 

In several case reports, ansa pancreatica was 
hypothesized to be a predisposing factor for pancreatitis, 
particularly acute pancreatitis[14,15]. To date, however, no 
case-control study has confirmed its clinical significance. 
Therefore, the present study aimed to investigate 
the relationship between ansa pancreatica and acute 
pancreatitis.

MATERIALS AND METHODS
Ethics
This study conformed with the Declaration of Helsinki. 
The prospective and retrospective use of the clinical, 
biochemical, and radiographic data was approved by 
the Research Ethics Committee of the University of 
Tokyo Hospital for the present cross-sectional study.

Subjects
The subjects were divided into a community group 
(group 1) and patients with acute pancreatitis (group 
2); the latter group was divided into two subgroups. 
Group 1 included consecutive community residents 
who attended a paid health checkup program be
tween October 12, 2006 and May 31, 2007 that was 
advertised via leaflets and the Internet. The program 
included blood testing; evaluation of drinking and 
smoking habits; a thorough medical and subjective 
symptom history; and a physical examination per
formed by a physician. Additionally, whole-body 
imaging studies were performed, and included 
magnetic resonance imaging (MRI) of the abdomen 
and magnetic resonance cholangiopancreatography 
(MRCP). Laboratory blood testing comprised WBC and 
platelet counts, hemoglobin, glycated hemoglobin, 
amylase, glucose, insulin, C-reactive protein, aspartate 
aminotransferase, alanine aminotransferase, alkaline 
phosphatase, γ-glutamyltransferase, total bilirubin, and 
high- and low-density lipoprotein. All of the tests in 
individual subjects were performed on the same day. 
All of the subjects provided written informed consent 
for the comprehensive epidemiological study. Only 
subjects who underwent all of the examinations listed 
above were included in the study.

Group 2 included patients who were diagnosed with 
acute-type pancreatitis regardless of the cause. These 
patients were divided into two subgroups depending 
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on whether they had single-episode acute pancreatitis 
or recurrent acute pancreatitis. We performed a 

retrospective medical chart review of all consecutive 
patients who were suspected of having single-episode 
or recurrent acute pancreatitis and who underwent 
abdominal MRI and MRCP between January 1, 2003 
and October 17, 2013. To determine the type of 
pancreatitis, the entire medical records for all patients 
were reviewed to evaluate the type of onset and 
the cause of pancreatitis. The respective diagnoses 
were assessed using the latest criteria available as of 
March 2014. Single-episode acute pancreatitis was 
defined used the Japanese (JPN) Guidelines for the 
management of acute pancreatitis[16]. Recurrent acute 
pancreatitis was defined as the following: ≥ 2 well-
documented episodes of abdominal pain typical of 
acute pancreatitis that were separated by > 2 mo; and 
≥ 1 of (1) lipase or serum amylase elevation > 3 × the 
upper limit of normal, and/or (2) features consistent 
with acute pancreatitis on diagnostic imaging[11,17].

The cause of pancreatitis was also examined in the 
acute pancreatitis group. Idiopathic pancreatitis was 
diagnosed after excluding all established causes of 
pancreatitis, and according to the results of physical 
examination, imaging, and biochemical tests. Genetic 
testing and manometric assessments were conducted 
only if deemed necessary.

The exclusion criteria were as follows: incomplete 
clinical evaluations, pancreatitis with chronic onset 
(diagnosed using the latest criteria of the revised 
Japanese clinical diagnostic criteria for chronic pan
creatitis)[18], the quality of MRI scans was inadequate to 
evaluate the accessory duct (we used stricter criteria 
compared with the usual clinical standard), post-
pancreaticoduodenectomy status, and the presence 
of a pancreatic or biliary tumor occupying the head of 
pancreas. The region (undetectable, head, body, tail, 
or ≥ 2 of these pancreatic regions) and severity of 
inflammation were also assessed using the Japanese 
Ministry of Health, Labour, and Welfare severity scoring 
system for acute pancreatitis (JPN score 2008)[19].

Our institutional review board approved waiver of 
informed consent for the present cross-sectional study 
about the pancreatitis group.

MRI technique
For the community group, MRI was performed using 
3 T scanners (GE Medical Systems, Waukesha, WI, 
United States). During breath hold, heavily T2-
weighted MRCP images were acquired in the coronal 
plane using a two-dimensional (2D) half-Fourier fast 
spin echo (FSE) technique [repetition time/echo time 
(TR/TE), ∞/600 ms; slice thickness (ST), 40 mm]. 
Four coronal and oblique-coronal projection images 
were reconstructed. Transaxial FSE T2-weighted 
images [TR/TE, ∞/80 ms; ST, 3 mm (without gap)] 
and fat-suppressed T1-weighted images were also 
acquired for complementary interpretation, using a 
three-dimensional (3D) gradient echo technique [TR/
TE, 3.5/1.5 ms; flip angle, 15°; ST, 3 mm (with 1.5 
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Figure 1  Ansa pancreatica depicted on magnetic resonance images and 
its schematic image. Magnetic resonance cholangiopancreatography reveals 
the absence of a normal type of accessory pancreatic duct and the presence of 
an additional curved duct in the head of pancreas (white arrows). The additional 
duct is seen crossing the main pancreatic duct on this projection image. 
Schematic image of the pancreatic duct is described on the right side. The 
broken line indicates the ventral duct and the solid black line represents ansa 
pancreatica.

A

B

Figure 2  Schematic images of a normal pancreatic duct (A) and ansa 
pancreatica (B). The vertical thick gray line indicates the common bile duct 
and the broken lines indicate the ventral duct. The solid black line represents 
the normal accessory duct in (A) and ansa pancreatica in (B). In the normal 
type (A), the accessory duct (arrows) arises near the flexion point (arrowhead) 
of the main pancreatic duct and runs towards the minor papilla horizontally and 
to the right. In ansa pancreatica (B), the additional duct (arrows) arises from the 
caudal side of the flexion point (arrowhead) of the main pancreatic duct. It runs 
caudally at first, then rightward and ventrally, crossing the ventral duct, and 
finally terminates near the minor papilla.
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that were associated with pancreatitis. To prevent 
overestimation of the number of predictive values, 
variables with P < 0.05 in the univariate analyses were 
selected before applying family-wise error correction. 
All statistical computations were performed using R 
Ver. 2.9 (free software; The R Foundation for Statistical 
Computing, Vienna, Austria; http://cran.r-project.
org/).

RESULTS
Subjects
In group 1674 subjects completed the study. 
Subjects were excluded because of post-pancrea
ticoduodenectomy (n = 1); incomplete MRI scans 
(n = 1); intraductal papillary mucinous neoplasm in 
the head of pancreas (n = 9); and inadequate image 
quality to evaluate the accessory duct, most commonly 
due to hindered visualization of the pancreatic ducts 
owing to artifact from gastrointestinal signal (n = 
76). The final evaluable cohort of 587 community 
subjects included 250 women (mean age, 57.0 years; 
range, 31-84 years) and 337 men (mean age, 56.6 
years; range, 40-86 years) (Table 1). The majority 
of subjects were Japanese (one subject was Korean). 
None of these subjects complained of pancreatic 
pain. Six subjects had a history of pancreatitis, of 
which four had acute pancreatitis and two had chronic 
pancreatitis. The medical records for the four subjects 
with acute pancreatitis were unavailable so we could 
not determine whether they had recurrent acute 
pancreatitis or single-episode acute pancreatitis.

In group 2, a total of 6103 MRCP scans were 
performed between January 1, 2003 and October 
17, 2013. After excluding overlapping subjects and 
patients without single-episode acute pancreatitis or 
recurrent acute pancreatitis, 102 patients remained, 
of which 78 had single-episode acute pancreatitis and 
24 had recurrent acute pancreatitis. Patients were 
excluded because of incomplete clinical evaluation (n 
= 13), tumor in the head of pancreas (n = 3), and 
post-pancreaticoduodenectomy (n = 1). In addition, 
patients with insufficient image quality (n = 12) 
were also excluded. Of 73 evaluable patients, 55 had 
single-episode acute pancreatitis (mean age, 57.5 
years; range, 26-85 years) and 18 had recurrent 
acute pancreatitis (mean age, 46.1 years; range, 
26-82 years). The single-episode acute pancreatitis 
subgroup included 16 female patients (mean age, 57.8 
years; range, 16-85 years) and 39 men (mean age, 
57.4 years; range, 24-82 years). The recurrent acute 
pancreatitis subgroup included 9 women (age, 26-82 
years; mean, 50.7 years) and 9 men (age, 29-67 
years; mean, 41.6 years). All of the patients with 
acute pancreatitis were Japanese (Tables 2 and 3).

Clinical findings
The accessory pancreatic duct was clearly visualized 

mm overlap)]. Subjects were not premedicated.
For the acute pancreatitis group, MRI was performed 

using either 3 T scanners (GE Medical Systems) or 
1.5 T scanners (GE Medical Systems; Siemens AG, 
Erlangen, Germany; and Toshiba Medical Systems, 
Tochigi, Japan). With the patients in breath hold, heavily 
T2-weighted MRCP images were acquired by 2D half-
Fourier FSE (TR/TE, 2400-∞/600-1100 ms; ST, 30-50 
mm) and respiratory-gated 3D half-Fourier FSE [TR/TE, 
1300-∞/500-900 ms; ST, 1.2-2.0 mm (without gap)]. 
Coronal and oblique-coronal projection images were 
reconstructed. We also acquired transaxial and coronal 
T2-weighted images [FSE; TR/TE, 1300-∞/80-150 
ms; ST, 5 mm (without gap)] and fat-suppressed 
T1-weighted images [3D gradient echo; TR/TE, 
3-840/1.5-140 ms; flip angle, 15°; ST, 1.5 mm (without 
gap)] for complementary interpretation. Before MRI, 
the patients were administered manganese chloride 
solution (Bothdel Oral Solution 10; Kyowa Hakko Kirin, 
Tokyo, Japan) as negative oral contrast agent.

Image interpretation
All MRI scans were reviewed by two board-certified, 
qualified (6-8 years’ experience of pancreaticobiliary 
imaging), diagnostic, abdominal radiologists on picture 
archiving and communication system workstations 
(Centricity; GE Medical Systems). Both radiologists 
were blinded to the clinical information. One radiologist 
acted as the main interpreter and other supervised the 
image interpretation.

Pancreatic ductal anatomy was evaluated on MRI 
scans as follows. Ansa pancreatica was considered 
present if the oblique-coronal MRCP plane showed 
(1) the upstream accessory duct was obliterated; and 
(2) the additional duct arose from the ventral duct, 
ran caudally, then dextrad and ventrally, and finally 
terminated near the minor papilla. The radiologist 
was asked to state whether ansa pancreatica was 
present or not. All radiographic findings related to 
the pancreaticobiliary system were recorded (e.g., 
other variants of pancreatic ductal fusion, pancreatic 
ductal/ductile dilation or irregularity, gallstones, 
pancreatic cystic lesions, cystic polyps, pancreatic 
parenchymal atrophy, biliary morphological defects, 
adenomyomatosis, and juxtapapillary duodenal 
diverticulum). In suspected cases of ansa pancreatica, 
the two radiologists evaluated the images to reach 
a consensus on its presence or absence. When the 
opinions disagreed, the supervisor’s interpretation took 
precedence.

Statistical analysis
For univariate comparisons between groups, Welch’s 
t test was used for continuous variables and, for cate
gorical values, Fisher’s exact test was used; 0.05 was 
set as the level of statistical significance. Bonferroni’s 
method was used to correct family-wise error. Multiple 
logistic regression analysis was used to identify factors 
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in 88.7% (587/663) of subjects in the community 
group and in 85.9% (73/85) of patients with acute 
pancreatitis, and was not significantly different 
between these two groups (P = 0.47; OR = 0.78; 
95%CI: 0.40-1.67). In the community group, 0.85% 
(5/587) of subjects had ansa pancreatica; 17 (2.9%) 
had pancreas divisum, 37 (6.3%) had a meandering 
main pancreatic duct, 1 (0.017%) had an anomalous 
arrangement of the pancreaticobiliary ductal system, 
and 1 (0.017%) had a retroportal main pancreatic 
duct.

When we compared subjects with and without ansa 
pancreatica in the community group, we observed no 
significant differences between these two subgroups 
in terms of sex, clinical history, or hematologic and 
biochemical variables (Table 1). The incidence of 
acute pancreatitis, including single-episode acute 
pancreatitis and recurrent acute pancreatitis, was 
greater in subjects with ansa pancreatica (20.0%, 
1/5) than in subjects without ansa pancreatica 
(0.52%, 3/582), although this difference did not reach 

statistical significance (Table 1). Two of the subjects 
(40%, 2/5) with ansa pancreatica in the community 
group presented with other radiological abnormalities 
in the pancreatic duct: one had slight dilation of 
main pancreatic duct (4 mm) and the other had 
Wirsungocele.

Among the patients with acute pancreatitis, 
3 (4.1%, 3/73) had ansa pancreatica, of which 2 
(11.1%, 2/18) had recurrent acute pancreatitis and 1 
(1.8%, 1/55) had single-episode acute pancreatitis. 
Pancreatitis in patients with ansa pancreatica was 
caused by alcohol in two patients and was idiopathic 
in one (Table 4). None of the patients with ansa 
pancreatica in the acute pancreatitis group had other 
accompanying morphological pancreaticobiliary 
abnormalities.

Compared with the community group, the recurrent 
acute pancreatitis subgroup showed significantly 
higher rates of ansa pancreatica after family-wise 
correction, with a very high OR (P = 0.016; OR = 
14.3; 95%CI: 1.27-96.1). However, no difference 
was observed in the single-episode acute pancreatitis 
subgroup or the total group of patients with acute 
pancreatitis (Table 5). The age and alcohol intake were 
significantly lower and the frequency of autoimmune 
disease (including non-organ-specific autoimmune 
disorders and organ-specific autoimmune disorders like 
autoimmune pancreatitis) was significantly greater in 
the recurrent acute pancreatitis subgroup than in the 
community group, but no differences were observed 
in the other clinical features (Table 6). Based on the 
results of the univariate analyses, multiple logistic 
regression analyses were performed using age, alcohol 
intake, presence of ansa pancreatica, and presence 
of autoimmune disease as independent covariates. 
Considering that the exact type of pancreatitis 
(recurrent or single-episode) was unknown in four 
subjects with acute pancreatitis in the community 
group, we performed statistical analyses using all 
combinations of recurrent or single-episode acute 

Table 1  Characteristics of subjects in the community group with and without ansa pancreatica

All subjects (n  = 587) Subjects without ansa 
pancreatica (n  = 582)

Subjects with ansa pancreatica 
(n  = 5)

P  value OR (95%CI)

Age (yr) 56.8 ± 10.4 56.8 ± 10.4 53.6 ± 10.7      0.601

Females 250 (43) 248 (43) 2 (40)    0.702

Brinkman index 
(cigarettes/d × years)

244 ± 408 246 ± 409 120 ± 240      0.361

Alcohol intake (kg/yr) 5.8 ± 7.8 5.7 ± 7.7 11.4 ± 12.9      0.431

Clinical history
   All cases of pancreatitis3   6 (1)      5 (0.9) 1 (20)        0.0502 28 (0.49-364)
   Acute pancreatitis      4 (0.7)      3 (0.5) 1 (20)        0.0342 46 (0.74-746)
   Diabetes mellitus 30 (5) 30 (5) 0 12

   Hypertension 109 (19) 109 (19) 0      0.592

   Hyperlipidemia   67 (11)   67 (12) 0 12

   Any malignant neoplasm 45 (8) 45 (8) 0 12

   Autoimmune disease 14 (2) 14 (2) 0 12

Values are presented as the n (%) or mean ± SD deviation. 1Welch’s t test; 2Fisher’s exact test; 3Includes subjects with single-episode acute pancreatitis and 
subjects with recurrent acute pancreatitis.

Table 2  Characteristics of patients with single-episode acute 
pancreatitis with and without ansa pancreatica

All patients 
(n  = 55)

Patients 
without ansa 
pancreatica 
(n  = 54)

Patients 
with ansa 

pancreatica 
(n  = 1)

Age (yr) 57.5 ± 18.5 57.6 ± 18.5 50
Females 16 (29) 16 (30) 0 (0)
Brinkman index 
(cigarettes/d × years)

355 ± 887 364 ± 888   0

Alcohol intake (kg/yr)   8.1 ± 11.1   7.9 ± 11.1    16.1
Clinical history
   Diabetes mellitus 11 (20) 11 (22) 0 (0)
   Hypertension 14 (25) 14 (29) 0 (0)
   Hyperlipidemia 12 (22) 12 (25) 0 (0)
   Any malignant neoplasm   8 (15)   8 (16) 0 (0)
   Autoimmune disease 5 (9)   5 (10) 0 (0)

Values are presented as the n (%) or mean ± SD.
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pancreatitis. These analyses revealed a significant 
positive association between ansa pancreatica 
and the onset of recurrent acute pancreatitis in all 

combinations, with ORs ranging from 14.0 (P = 0.03; 
95%CI: 3.0-25.0) to 79.3 (P = 0.0002; 95%CI: 
69.5-89.1) depending on the combination tested. The 
presence of autoimmune disease was also significantly 
associated with the onset of recurrent acute 
pancreatitis in all combinations, with ORs ranging from 
13.2 (P = 0.0030; 995%CI: 7.7-18.7) to 18.4 (P = 
0.0028; 95%CI: 11.6-25.2). According to the results 
of multiple logistic regression analyses, neither age nor 
alcohol intake were significantly associated with the 
onset of recurrent acute pancreatitis.

When we evaluated the prevalence of ansa 
pancreatica according to the cause of pancreatitis, 
we found that ansa pancreatica was most frequent 
in patients with alcoholic pancreatitis (14.3%, 2/14) 
(Table 4).

Among all patients with acute pancreatitis, MRCP 
scans were obtained in the acute phase of pancreatitis 

Table 3  Characteristics of subjects with recurrent acute pancreatitis with and without ansa pancreatica

All patients (n  = 18) Patients without ansa pancreatica 
(n  = 16)

Patients with ansa pancreatica 
(n  = 2)

P  value

Age (yr)    46.1 ± 14.4   44.6 ± 14.1 58.5 ± 9.5      0.361

Female   9 (50)   8 (50)   1 (50) 12

Brinkman index 
(cigarettes/d × years)

103.1 ± 174   122 ± 183   0 ± 0      0.061

Alcohol intake (kg/yr)    1.06 ± 2.01 1.14 ± 2.1 0      0.621

Clinical history
   Diabetes mellitus 1 (6) 0 (0)   1 (50)      0.192

   Hypertension   3 (17)   3 (19) 0 (0)  11,2

   Hyperlipidemia   5 (28)   5 (31) 0 (0) 11

   Any malignant neoplasm 0 (0) 0 (0) 0 (0) 11

   Autoimmune disease   4 (22)   4 (25) 0 (0) 11

Values are presented as the n (%) or mean ± SD. 1Welch’s t test; 2Fisher’s exact test.

Table 4  Causes of pancreatitis and ansa pancreatica

Cause All patients with acute pancreatitis
 (n  = 73)

Patients with single-episode acute 
pancreatitis (n  = 55)

Patients with recurrent acute 
pancreatitis (n  = 18)

Gallstones 19 (26.0)    18 (33.0)    1 (5.6)
Alcohol    14 (19.0)[2]       12 (22.0)[1]         2 (11.0)[1]

Idiopathic    10 (14.0)[1]      6 (11.0)         4 (22.0)[1]

Iatrogenic 6 (8.2)      6 (11.0) 0 (0)
Pancreas divisum1 6 (8.2)    1 (1.8)      5 (28.0)
Autoimmunity2 4 (5.6)    2 (3.6)    2 (5.6)
Meandering main pancreatic duct3 3 (4.2)    1 (1.8)      2 (11.0)
Pancreaticobiliary maljunction 1 (1.4)    1 (1.8) 0 (0)
Alcohol and hyperlipidemia combined 1 (1.4)    1 (1.8) 0 (0)
Choledocal cyst, pancreaticobiliary 
maljunction, and pancreas divisum 
combined

1 (1.4)    1 (1.8) 0 (0)

Cholesterol embolism 1 (1.4)    1 (1.8) 0 (0)
Crohn’s disease 1 (1.4)    1 (1.8) 0 (0)
Drug induced 1 (1.4)    1 (1.8) 0 (0)
Hyperlipidemia 3 (4.2)    2 (3.6)    1 (5.6)
Hypothermia 1 (1.4)    1 (1.8) 0 (0)
Sphincter of Oddi dysfunction 1 (1.4) 0 (0)    1 (5.6)

Values are presented as the n (%); values in square brackets represent the number of subjects with ansa pancreatica. 1Diagnosed according to the criteria 
used in a previous study[8]; 2Diagnosed according to the Asian Criteria of Autoimmune Pancreatitis revised in 2008[27]; 3Diagnosed according to the criteria 
used in a previous study[9].

Table 5  Frequency of ansa pancreatica and its association 
with single-episode and recurrent acute pancreatitis

Cases of ansa 
pancreatica (%)

P  value1 OR (95%CI)

All patients with acute 
pancreatitis

3/73 (4.1)   0.048 4.97 (0.76-26.2)

   Patients with single-
   episode acute pancreatitis 

1/55 (1.8) 0.42 2.12 (0.04-19.7)

   Patients with recurrent 
   acute pancreatitis 

  2/18 (11.1)    0.0162 14.3 (1.27-96.1)

Community group 5/587 (0.85)

1Fisher’s exact test for comparisons with the community group; 
2Statistically significant after family-wise correction.
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in 1 (33.3%) patient with ansa pancreatica. This 
patient had an idiopathic recurrent acute attack, which 
presented with pancreatitis limited to the head of 
pancreas and was classified as non-severe[19].

In all eight cases with ansa pancreatica, the duct 
arose from the papillary side of the flexion point of the 
ventral duct where the normal accessory duct arose 
(Figures 1 and 2).

DISCUSSION
To our knowledge, this is the first case-control study 
to focus on ansa pancreatica. We determined the 
prevalence of ansa pancreatica visible on MRCP 
in a community group and in patients with single-
episode or recurrent acute pancreatitis, and revealed 
a significant association between the presence of 
ansa pancreatica and the onset of recurrent acute 
pancreatitis.

MRCP is a diagnostic technique that can image 
the pancreaticobiliary duct in a non-invasive manner; 
it does not require radiation exposure or injection of 
contrast media, and carries a low risk of complications. 
In recent years, technological advances mean that 
MRCP has started to compete with ERCP in terms of 
imaging quality[20,21]. In the present study, we used 
MRCP, which enabled us to acquire pancreaticobiliary 
images of the study groups in nearly identical 
conditions, which is necessary in a case-control study.

Ansa pancreatica was characterized by the absent 
accessory duct at the junction with the ventral duct 
and by the presence of an extra curved duct linking 
the ventral and dorsal pancreatic duct. In this study, 
we observed that all ansa pancreatica ducts arose 
from the papillary side of the flexion point of the 
ventral duct. This location was similar to the bifurcation 
of the lower branch of ventral duct, which arose from a 
point closer to the papillary side than the source of the 
normal accessory duct. Dawson proposed that ansa 
pancreatica was formed by the fusion of the proximal 
part of the dorsal duct with the lower branches of the 
dorsal and ventral ducts[12], and this hypothesis was 

consistent with our findings.
In several case reports, it was speculated that the 

presence of ansa pancreatica is a predisposing factor 
for pancreatitis. Kamisawa and Dawson reported a 
more  frequent occurrence of impervious minor papilla 
in patients with ansa pancreatica (66.7%-79.3%[12,22]) 
than in healthy subjects (59%)[13], and this was 
assumed to be the cause of pancreatitis. In the present 
study, patients with recurrent acute pancreatitis had 
a significantly higher frequency of ansa pancreatica 
(11.1%) than seen in the community group (0.85%). 
This result indicates that the presence of ansa 
pancreatica is a predisposing factor for pancreatitis, as 
previously hypothesized.

Dawson and Kamisawa reported that in subjects 
without pancreatitis, the ansa pancreatica type of 
accessory duct was detected in 17% and 13.6% by 
ERCP and eosine injection, respectively[12,22]; these 
values are considerably higher than the values in our 
study. We found that most of the ansa pancreatica 
ducts presented as faint outlines on the MRCP images. 
Therefore, the detectability of ansa pancreatica may be 
influenced by differences in imaging methods, because 
intraductal pressure is higher during ERCP than in 
normal physiological conditions[23]. We also speculate 
that racial difference may have influenced the results. 
In addition, we think that the ansa pancreatica 
detected on MRCP are more dilated cases reflecting 
more severe congestion of pancreatic juice and high 
intraductal pressure, which are relevant to the etiology 
of pancreatitis.

Ansa pancreatica is widely assumed to be a 
predisposing factor for pancreatitis, particularly in 
heavy alcohol consumers[24-26]. Indeed, we found that 
the frequency of ansa pancreatica was highest in 
patients with alcoholic pancreatitis, although this was 
not statistically significant. This result may indicate that 
heavy alcohol consumers with ansa pancreatica should 
be advised to abstain from drinking. Nevertheless, 
the exact mechanism linking alcohol consumption 
and ansa pancreatica in the onset of pancreatitis is 
unknown.

Table 6  Comparison of the characteristics of patients with recurrent acute pancreatitis and the community group

Community group (n  = 587) Patients with recurrent acute 
pancreatitis (n  = 18)

P  value OR (95%CI)

Age (yr) 56.8 ± 10.4    46.1 ± 14.4 0.00011,2

Female 250 (43)   9 (50) 0.633

Brinkman index 
(cigarettes/d × years)

244 ± 408 103.1 ± 174 0.0191

Alcohol intake (kg/yr) 5.8 ± 7.8  1.06 ± 2.0 < 0.00011,2

Clinical history
   Diabetes mellitus 30 (5) 1 (6) 13

   Hypertension 109 (19)   3 (17) 13

   Hyperlipidemia   67 (11)   5 (28) 0.0513

   Any malignant neoplasm 45 (8) 0 (0) 0.393

   Autoimmune disease 14 (2)   4 (22) 0.00102,3 11.6 (2.46-43.7)

Values are presented as the n (%) or mean ± SD. 1Welch’s t test; 2Statistically significant after family-wise correction; 3Fisher’s exact test.
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We also observed that patients with recurrent acute 
pancreatitis were significantly more likely to have an 
autoimmune disease than subjects in the community 
group. This seems reasonable because autoimmune 
pancreatitis shows a strong tendency to recur.

The major limitations of the present study are 
as follows. First, the ability of MRCP to assess ductal 
anatomy might be imperfect. However, MRCP is the 
only pancreaticobiliary imaging method that can be 
used in healthy subjects and was therefore essential 
to ensure the procedures were comparable in this 
case-control study. Second, the subjects enrolled 
in this study were Asian: almost all subjects were 
Japanese. Therefore, careful consideration is needed in 
generalizing this result to the whole population.

In conclusion, this is the first study to investigate 
the clinical significance of ansa pancreatica using a 
case-control study design. Our results indicate that the 
presence of ansa pancreatica is a predisposing factor 
for the onset of recurrent acute pancreatitis.
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