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Abstract

The pancreatic duct is vulnerable to developmental anomalies which may produce variations
in its course and/or its configuration. Ansa pancreatica is the least common anatomic variant.
It is characterized by the formation of an “S-shaped loop” from the main pancreatic duct to
the minor papilla. Ansa pancreatica has been implicated as a cause of recurrent acute pancre-
atitis. We review existing literature on pancreatitis secondary to the ansa deformity and pres-
ent a case of recurrent acute pancreatitis in a patient who was ultimately found to have the
ansa deformity on endoscopic ultrasound.

© 2021 The Author(s).
Published by S. Karger AG, Basel

Introduction

The pancreatic duct is vulnerable to developmental anomalies which may lead to varia-
tions in its course resulting in a descending, sigmoid, vertical, or a loop-shaped path. Devel-
opmental irregularities may also alter its configuration leading to a bifid duct with either
dominant drainage from the duct of Wirsung or the duct of Santorini, an absent duct of
Santorini, pancreas divisum, or ansa pancreatica [1].

Ansa pancreatica, first described by Dawson and Langman [2], is the least common
anatomic variant. The word ansa translates to “handle” in Latin. It is characterized by the
obliteration of the accessory pancreatic duct at the proximal end near its junction with the
main pancreatic duct, and the replacement of this portion by a branch of the main pancreatic
duct that forms an “S-shaped loop” between the 2 ducts, initially descending and then
ascending to eventually drain into the minor papilla (Fig. 1) [3, 4].
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COMBINED PANCREATIC DUCT

ANSA PANCREATICA
Fig. 1. Pancreatic ductal system showing

the ansa deformity.

Ansa pancreatica has been described as 2 distinct subtypes by some authors [3, 5]. These
include the classic “S shaped loop” (described above) and a second form that describes a
looping of the distal part of the duct of Wirsung that joins a patent duct of Santorini [6].
However, other authors have refuted this claim and include the latter type in a group of
disorders classified as meandering main pancreatic duct [7].

True prevalence of ansa pancreatica is not known. A study with over 3,000 subjects
who underwent an endoscopic retrograde cholangiopancreatography (ERCP) in Tokyo,
Japan, reported the prevalence of 0.5% [3]. A separate study from Turkey showed that only
1.2% of the 1,158 patients who underwent magnetic resonance cholangiopancreatography
(MRCP) had evidence of ansa pancreatica [8]. Another Japanese study by Hayashi et al. [9]
included 587 patients who also underwent MRCP, and 0.85% were found to have ansa
pancreatica.

Recently, ansa pancreatica has been implicated as a cause of recurrent acute pancreatitis
[5, 9-11]. We present a case of recurrent acute pancreatitis in a patient who was ultimately
found to have the ansa deformity on endoscopic ultrasound.

Case Presentation

A 49-year-old woman presented to our emergency department with complaints of
nausea, vomiting,and abdominal pain for the past 3 days. The abdominal pain was in epigastric
area, sharp in character, and radiating to the back. Pain was associated with multiple episodes
of vomiting and it worsened with eating. Patient took metoclopramide and ondansetron the
nausea and vomiting without much relief of symptoms. She denied any fever, chills, shortness
of breath, early satiety, unintentional weight loss, or change in bowel habits. Her medical
history included hypertension, diabetes mellitus, migraine headaches, chronic kidney disease,
depression, and anxiety. She was admitted at our hospital four times in past with acute
pancreatitis. She denied any previous surgical history. Her family history was unremarkable
and she denied any alcohol, smoking, orillicit drug use. Her daily medications included insulin,
esomeprazole, aspirin, atorvastatin, nifedipine, labetalol, buspirone, and sertraline.

Upon arrival to the emergency department, her vital signs were stable. Physical exami-
nation was remarkable for tenderness in the epigastric area; however, the abdomen was
nondistended and had no signs of peritonitis. Initial laboratory work-up revealed a lipase of
794 1U/L and the rest of the work-up is as summarized in Table 1. An ultrasound of the
abdomen showed a normal gallbladder with no gallstones and normal bile ducts. The patient
was diagnosed with acute pancreatitis since she fulfilled 2 of the 3 Atlanta criteria. She was
treated with intravenous fluids and analgesics. A magnetic resonant cholangiopancreatography
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Table 1. Initial laboratory values on
presentation

Investigation

Value

White blood cell
Hemoglobin
Hematocrit

Platelet

Sodium

Potassium

Bicarbonate

Glucose

Blood urea nitrogen
Creatinine

Calcium

Albumin

Bilirubin, total

Alkaline phosphatase
Aspartate transaminase
Alanine aminotransferase
Total protein
Cholesterol
Triglyceride

High density lipoprotein
Low density lipoprotein
Ethanol

Lipase

12.3 (4.8-10.8 K/uL)
12.5 (12.0-16.0 g/dL)
37.6 (42.0-51.0%)
310 (150-440 K/uL)

132 (135-145mEq/L)

2.9 (3.5-50 mEq/L)

35 (24-30 mEq/L)
354 (70-120 mg/dL)

29 (70-120 mg/dL)

2.3 (8-26 mg/dL)

8.5 (0.5-1.5 mg/dL)

3.5(3.2-4.4 g/dL)

0.3 (0.2-1.2 mg/dL)

94 (42-98 U/L)

36 (9-36U/L)

11 (5-40 U/L)

6.5 (6.0-8.5 g/dL)
252 (162-240 mg/dL)
200 (25-150 mg/dL)

68 (34-82 mg/dL)
144 (<160 mg/dL)
<10 (<10 mg/dL)
794 (<61 U/L)

Immunoglobulin G subclass 4 47.7 (4.0-86.0 mg/dL)

(MRCP) showed no biliary obstruction or common ductal stones. The pancreas appeared
intact, and the pancreatic duct was tortuous but nondilated (Fig. 2).

Due to the recurrent nature of her condition, the decision was made to perform an endo-
scopic ultrasound (EUS) to better evaluate the pancreas and biliary tree. EUS findings were
significant for an ansa deformity of the pancreatic duct. No focal pancreatic lesion was iden-
tified (Fig. 3). Her clinical condition improved over the following days. Treatment options,
including a minor papilla sphincterotomy were discussed with the patient, who opted for a
conservative approach, and she was eventually discharged with an outpatient gastroenter-
ology follow-up appointment.

Discussion

Acute pancreatitis secondary to congenital anomalies of the pancreas, such as annular
pancreas and pancreas divisum, is well known [7]. However, the association between ansa
pancreatica and pancreatitis is less concrete. Hayashi et al. [9] demonstrated that compared
with a control group, patients with recurrent acute pancreatitis had a significantly higher
frequency of ansa pancreatica (5/587 [0.85%] vs. 2/18 [11.1%)], p = 0.016). It has been
proposed that oblique angle of ansa pancreatica origination from the main pancreatic duct
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Fig. 2. MRCP demonstrating a tortuous prox-
imal end of the main pancreatic duct. No duc-
tal dilatation or filling defects were noted.
MRCP, magnetic resonance cholangiopancre-
atography.

Fig. 3. EUS of the pancreatic head demon-
strating the ansa deformity. EUS, endoscopic
ultrasound.

causes anatomical obstruction of the flow of pancreatic secretions [12]. This loop can obstruct
the normal outflow of pancreatic enzymes, causing them to backup, become activated and
digest the pancreatic tissue, causing acute pancreatitis. This obstruction can lead to increased
ductal pressure which can lead to recurrent attacks of acute pancreatitis [4]. Studies have also
described a nonpatent opening of the ansa loop at its termination in the minor papilla [2, 6, 13].

During our search of existing literature on ansa pancreatica and pancreatitis, indexed in
PubMed Central, we found 14 such cases (Table 2). The mean age of the patient was 50 years,
8 were males, 4 were females, and 2 reports did not disclose the patient’s gender. Of the 14
cases, 7 (50%) had recurrent pancreatitis, 4 had an initial episode of pancreatitis, 1 had
obstructive jaundice, 1 was asymptomatic, and 1 had no information. Five case reports
mentioned the number of prior episodes of pancreatitis with an average of 4 episodes;
however, it is worth noting that one case had 15 prior episodes. The mean lipase level on
presentation was 2,586. Nine of the 14 patients were diagnosed with ansa pancreatica at
MRCP, four at ERCP. Only 1 patient had concomitant gallstones present, and 2 had coexisting
intraductal papillary mucinous neoplasm. Three cases were managed with sphincterotomy
alone, 2 were managed with stent placement alone, and 3 were managed with both stent
placement and sphincterotomy. Of the remaining, 3 were managed conservatively and only 1
eventually underwent surgery.

To our knowledge, this is the first case of ansa deformity diagnosed with EUS. As EUS is
associated with less complications than an ERCP, it should be considered in the work-up of
patients with recurrent pancreatitis and a negative MRCP. Our patient was managed conser-
vatively prior to discharge at her last hospitalization. Ansa pancreatica can be diagnosed with
EUS, MRCP, or ERCP. It has been shown that MRCP can underdiagnose ansa pancreatica as it
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only detects cases with severe dilation of the duct. ERCP is considered the gold standard in
evaluation of the pancreatic ductal system and therefore diagnosing ansa pancreatica [9]. In
ERCP, the sigmoid branch of ansa pancreatica may be wrongly identified as annular pancreas.
However, differentiation can be done on the basis of a pancreatogram. In annular pancreas,
the looping branch when approaching the minor papilla can be seen crossing the duodenum
whereas in ansa pancreatica the branch does not cross the duodenum [10].

Not all patients with ansa pancreatica will experience acute pancreatitis, rather it is an
anatomic predisposition. In a patient with recurrent acute pancreatitis, the first objective
remains to rule out all other causes, such as alcohol use, gallstones, and medications. As with
any other cause of pancreatitis, the mainstay of treatment is adequate fluid resuscitation,
early enteral nutrition, and correction of the underlying issue. Once ansa pancreatica is diag-
nosed, the patient may undergo sphincterotomy of the minor papilla to relieve the obstruction,
or in severe cases, endoscopic ligation of the ansa deformity may be needed. Cannulation of
the minor papilla can be challenging, and in such situations, an ultrasound-assisted rendezvous
technique via the ansa has been performed [14].

Patients with recurrent pancreatitis with an obscure etiology must undergo a complete
investigative work-up, including a pancreatogram, in order to exclude the rare anatomic vari-
ations of the pancreas and the pancreatic duct. Treatment of these conditions can prevent
future episodes of pancreatitis which in rare instances can become severe and life threat-
ening. We propose EUS in cases of negative MRCP before subjecting the patient to ERCP.
Further studies are needed to validate this modality as a diagnostic tool for ansa pancreatica.
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