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Meandering Pancreatic Duct as a Cause of Idiopathic 
Recurrent Pancreatitis
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ABSTRACT
Idiopathic pancreatitis contribute to about 20% of acute and 
recurrent pancreatitis. Here we present a case of loop-type 
variant of meandering pancreatitis. A patient with a very rare 
anomaly of the main pancreatic duct presented with recurrent 
episodes of pancreatitis.
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INTRODUCTION

Acute pancreatitis is serious illness with fatal outcomes. 
Some common causes include alcohol consumption, gall 
stones, autoimmunity, trauma, and several anatomical 
anomalies,1 such as anomalous pancreatic biliary junc-
tion2 and pancreatic divisum.3 Idiopathic pancreatitis 
includes 20% of cause of pancreatitis and 30% incidence 
of recurrent pancreatitis. Recurrent pancreatitis is usually 
associated with pancreatic ductal dilatation. 

The main pancreatic duct normally has obtuse angle 
curve from tail and body of pancreas to major ampulla. 
Occasionally, the ventral duct in the head of the pancreas 
has abnormal curvature with localized spiral or hairpin 
curve. This anomaly is known as meandering pancreatic 
duct. This type of anomaly can cause ductal hypertension 
and may be the reason for onset of idiopathic recurrent 
pancreatitis.

CASE REPORT

A 13-year-old female presented with abdominal pain 
radiating to the back for 3 days. The pain was acute,  
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continuous, and not associated with food intake. Patient 
had similar episode 5 years before where she was diag-
nosed with spontaneous biliary peritonitis and lapa-
rostomy was performed. Since then she has recurrent 
episodes of pancreatitis for which she had recurrent 
hospitalization and managed conservatively.

On admission, her serum amylase and serum lipase 
levels were normal. Aspartate transaminase, alanine 
transaminase, gamma-glutamyl transferase, total bili-
rubin, and serum calcium levels were normal. Serum 
triglycerides and parathormone levels were normal.

Ultrasound of abdomen showed dilated main pan-
creatic duct. There was no evidence of gallstones or 
sludge. The 320-slice computed tomography of abdomen 
revealed a slip of pancreatic tissue anterior to the head 
measuring 3 × 1.7 × 1.2 cm representing the ventral pan-
creas. Its duct measuring 3 mm in diameter is seen to 
open into distal common bile duct. There is reduction in 
parenchyma with dilatation of the main pancreatic duct 
which measures 6.5 mm. Replaced right hepatic artery 
passes along the posterior surface of head of pancreas. 
Common bile duct and cystic duct shows mild fusi-
form dilatation. Upper gastrointestinal endoscopy was 
performed, which showed no abnormality. Magnetic 
resonance cholangiopancreaticogram (MRCP) showed 
meandering pancreatic duct of loop variety with dilata-
tion of main pancreatic duct (Figs 1 to 3). Patient was 
put on nil per oral, O2 support, and nasogastric tube 
was inserted. Parenteral fluids were given and managed 

Fig. 1: Loop variant of main pancreatic duct
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conservatively. Patient symptoms improved clinically 
and was discharged. Patient is in regular follow-up every  
2 months and is symptom-free.

DISCUSSION

Meandering main pancreatic duct (MMPD) is defined 
as an abnormal curvature of the main pancreatic duct 
without an abnormal pancreaticobiliary junction. It 
comprises two anatomical variants: (1) loop type and 
(2) reverse Z-type.

Figure 4 shows schematic images of MMPD. The 
thick line indicates the common bile duct, and the thin 
line indicates the main pancreatic duct. Based on its 
morphology, MMPD was classified into subtypes in the 
head of pancreas on MRCP: Normal type (A), examples 
of loop type (B1-2), and examples of reversed Z-type 

(C1-3). Assuming the body-axis as x-axis and horizontal 
direction as y-axis, MMPD curves in loop and reversed 
Z-types have two extreme in horizontal direction respec-
tively, while normal type has none. Dorsal pancreatic duct 
could be observed or not.

Review of the literature shows only one study done 
in Tokyo University showing the incidence and relevance 
of MMPD as a cause of recurrent idiopathic pancreatitis 
against those with similar abnormalities with no symp-
toms. In India, this is the second case reported, with other 
one being a reversed Z-type.

According to the Tokyo University study,4 the results 
of univariate analysis revealed a significant positive asso-
ciation of MMPD to the onset of pancreatitis [p = 0.0002;  
odds ratio (OR): 4.01; 95% confidence interval (CI): 1.92–
6.11] and recurrent acute pancreatitis (RAP) [p < 0.0001; 

Fig. 2: AR1 loop in MRCP Fig. 3: AR1 loop variant in MMPD

Fig. 4: Types of MMPD
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OR: 26.2 (95% CI: 22.2–30.2)]. Positive association of loop/
reversed Z-type to the onset of RAP was detected as 
well [p = 0.0006/0.0009; OR: 21.6/18.5 (95% CI: 15.9–27.3/ 
12.9–24.0)].

The etiology of meandering pancreatic duct abnor-
mality has not yet been established. A single case of 
reverse Z loop reported by Wirsingocele5 revealed the 
mechanical obstruction theory.6 In our patient too, we had 
gross dilatation of main pancreatic duct with pancreatic 
parenchymal atrophy. But in the study established by 
Gonio et al,7 neither dilatation of main pancreatic duct 
nor pancreatic parenchymal atrophy was associated with 
MMPD pancreatitis.

For MMPD, MRCP8 is the investigation of choice. 
Heavily T2-weighted images are useful in picking up 
the anomaly. It is established that cannulating the main 
pancreatic duct is difficult owing to the curvature and 
bends of the duct. Thus, the role of MRCP in the manage-
ment of MMPD is not well established.9

In the Tokyo study, it was found that pancreatitis 
occurring due to MMPD is less severe compared with 
those due to other causes and ductal anomaly. But no 
proper evidence could be established due to the rarity 
of the anomaly.

Currently, there are no set protocols made for manage-
ment of pancreatitis due to MMPD and treatment follows 
as indicated for other causes of pancreatitis as the patho-
physiology of the disease process is not well established.

CONCLUSION

Meandering main pancreatic duct is a very rare anomaly 
and an important cause for recurrent pancreatitis and 
requires a very high degree of suspicion for diagnosis 
of the same. It mainly presents in two of its subtypes: 
(1) Loop variant and (2) reverse Z variant. Owing to the 

rarity of the anomaly, proper management protocols 
had not been set in the literature. Proper management 
protocols can be made on further reporting in future.
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