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Many anatomical variations of the pancreatic duct 
and congenital anomalies of pancreas have been de-
scribed in the literature [1-5]. Most of them have no 
clinical significance and are incidentally discovered in 
radiological examinations [1, 2]. Anatomic variants of 
the main pancreatic duct (MPD) are rarely diagnosed in 
asymptomatic patients, because most often there is no 
need to perform pancreatic imaging examinations this 
particular group of patients.

Endoscopic treatment of pancreatic diseases include 
procedures that facilitate pancreatic juice outflow [5-
7]. Endoscopic retrograde cholangiopancreatography 
(ERCP) is the gold standard for the evaluation of pan-
creatic ductal system in the patients suffering from 
pancreatic diseases, who require endoscopic treatment 
[6-7]. To assess the MPD in asymptomatic patients who 
do not need endoscopy, it is recommended to perform 
secretin-stimulated magnetic resonance cholangiopan-
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Figure 1. Patient with chronic pancreatitis and incomplete pancreas 
divisum in fluoroscopy image
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creatography (secretin MRCP) [8-10]. Secretin MRCP is 
considered to be a safe and non-invasive imaging tech-
nique, which visualizes the entire pancreatic anatomy, 
including the ducts.

We conducted retrospective analysis of 2843 endo-
scopic retrograde pancreatography (ERP) procedures 
at the Gastrointestinal Endoscopy Unit of our medical 
center. In the years 2001-2017, a total of 2843 ERP pro-
cedures were carried out, resulting in MPD stenting in 
688 patients (506 men, 182 women; mean age 44.53 
{19–82} years). 

Anatomic variations of MPD were diagnosed in 71 of 
those 688 patients (10.32%) (40 men, 31 women; mean 
age 42.36 {26-64} years). The most common variant of 

the MPD was pancreas divisum, which was recognized in 
42 (6.1%) patients. Majority of the patients (28, 4.07%) 
had incomplete pancreas divisum (Fig.1), while the com-
plete pancreas divisum (Fig.2a-d) was discovered in only 
14 (2.03%) patients. The second most frequent anatomic 
variant of the MPD was ansa pancreatica (28 patients, 
4.07%) (Fig.3, 4). Doubling of the MPD in the pancreatic 
body and tail was observed in 1 (0.15%) patient only. 

58 (81.69%) of the 71 patients with anatomic variant 
of pancreatic duct had also chronic pancreatitis and re-
quired endoscopic treatment. The suspicion of MPD dis-
ruption in course of acute necrotizing pancreatitis was 
an indication for performance of ERP in the remaining 
12 (16.9%) patients. 

Figure 2a-d. Complete pancreas divisum. Contrast medium applied via major duodenal papilla filled the ventral pancreatic ducts (Fig. 2a,b), 
while the contrast applied via minor duodenal papilla filled the MPD in the dorsal pancreas (Fig. 2c). A guidewire was introduced into the 
main pancreatic duct via minor duodenal papilla (Fig. 2d)
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Pancreas divisum was the most frequent anatomic 
variation of pancreatic duct in the patients with chronic 
pancreatitis (40/58 {68.97%} patients). By contrast, ansa 
pancreatica (Fig.5a-b) was the most common variation 
of pancreatic duct in patients with MPD disruption in 
course of acute necrotizing pancreatitis (10/12 {83.33%} 
patients).

The results of our analysis are similar to those pre-
sented in current literature [1-2, 11]. The most common 
variants of the MPD in our sample were pancreas divi-
sum and ansa pancreatica.

Figure 3. The patient with ansa pancreatica stated during ERCP. An 
MPD disruption in the pancreatic tail due to acute pancreatitis was 
also stated

Figure 4. Ansa pancreatica is visible in fluoroscopic image in ERCP

Figure 5a, b. Patient with chronic pancreatitis and ansa pancreatica 
in fluoroscopy during ERCP (Fig. 5a). A guidewire was introduced 
into the MPD through a loop of pancreatic duct in head of pancreas 
(Fig. 5b)
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The total number of anatomic variations in general 
population is low, but in patients suffering from pan-
creatic diseases this rate is much higher [1-4, 11]. Ac-
cording to the current literature, pancreas divisum is 
the most common anatomic variant of pancreatic duct 
in the general population [11]. It is caused by a failure to 
fuse the ventral and dorsal ducts of the embryonic pan-
creas during embryonic development [1, 11-13]. The 
patients with complete pancreas divisum have no junc-
tion between the dorsal and ventral pancreatic ducts 
[1, 11-12]. On the other hand, patients with incomplete 
pancreas divisum usually have small communicating 
branch between dorsal and ventral pancreatic ducts 
[1, 12]. Pancreas divisum is a proven cause of recurrent 
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acute pancreatitis [4, 14-15]. Clinical symptoms related 
with pancreas divisum are considered to be the only in-
dication for an endoscopic treatment [13, 16].

Ansa pancreatica is defined as the presence of a loop 
of the MPD as an additional curved communicating duct 
between the ventral and dorsal ducts in the region of 
the pancreatic head [3, 5, 17]. It is said that ansa pancre-
atica predisposes to recurrent acute pancreatitis same 
as pancreas divisum [3, 17]. However, there are no clear 
guidelines for endoscopic treatment, due to the fact 
that ansa pancreatica is a much less common anatomic 
variant of the MPD than pancreas divisum. In our opin-
ion, ERCP should be performed in every symptomatic 
patients with the ansa pancreatica variant [5]. 

Doubling of the MPD was observed in only one of our 
patients, whereas Hać et al. recognized it in 9.9% of 99 
adult autopsy patients [18]. Such markedly different re-
sultsare probably caused by the methodology and the 
study group [18]. It is noteworthy that the authors took 
advantage of a much more precise pancreatic duct im-
aging technique and applied it in group of people with-

out pancreatic diseases [18]. Thus, their results refer to 
general population, whereas our study group consists 
specifically of patients with pancreatic disease [18]. 

The MPD imaging technique similar to the one in our 
paper was utilized by Bang et al. in a study of 582 pa-
tients with pancreaticobiliary diseases, in whom both 
the MPD and the common bile duct were clearly vis-
ible in ERCP [19]. In this study, anatomic variations of 
pancreatic duct was were found in 51 of 582 patients, 
while 19 of those 51 patients had pancreas divisum 
recognized (12 complete and 7 incomplete pancreas 
divisum) [19]. The authors did not show any significant 
correlations between the anatomy of pancreatic ducts 
and occurrence of pancreaticobiliary diseases [19]. Both 
the methodology and the study group there were very 
similar to ours [19]. 

We have retrospectively demonstrated that the most 
frequent anatomic variations of pancreatic duct in the 
patients with pancreatic diseases are pancreas divisum 
(usually incomplete) as well as ansa pancreatica.
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