
 

                                                                                              
                                                                                                  International Surgery Journal | October 2019 | Vol 6 | Issue 10    Page 3834 

International Surgery Journal 

Milev I et al. Int Surg J. 2019 Oct;6(10):3834-3838 

http://www.ijsurgery.com pISSN 2349-3305 | eISSN 2349-2902 

Case Report 

Annular pancreas with choledocholithiasis in an adult                                       

male patient: a case report  

Ilija Milev
1
*, Panche Karagjozov

2
, Aleksandar Mitevski

3
, Marjan Mihailov

4
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 

Annular pancreas (AP) is a rare congenital anomaly of 

the pancreas that consist of complete or incomplete ring 

of pancreatic tissue encircling the descending part of 

duodenum. The anomaly was first reported in 1818 by 

Tiedermann and got the name AP in 1862 from Ecker.1,2 

Vidal presented the first successful operative treatment of 

a case with obstructive AP.3 The prevalence considering 

the autopsy series is estimated between 5 and 15 cases 

per 100 000 although recent ERCP series are showing 

prevalence of 400 cases per 100 000 in adult population. 

The real prevalence is probably somewhere in between.4 

Only a small amount of cases is symptomatic and require 

treatment during lifetime, hence there is a limited number 

of reported cases worldwide. Thomford et al are reviled a 

total number of 77 adult patients treated for AP 

worldwide.5 Fu et al disclosed 266 patients overall with 

AP reported in the English literature and most of them 

were infants and newborns and in 2008 according to 

Zyromski et al. that number was 737.6,7 The awareness 

about the condition and the improvement in preoperative 

diagnosis resulted in much higher number of reported 

cases and with several cohort studies published 
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recently.8,9 Although in the past the condition was twice 

more common in men recent papers suggest slight female 

predominance.10  

In children AP usually manifests itself with signs of 

duodenal obstruction in the neonatal period and require 

treatment immediately after birth. The diagnosis can be 

established by intrauterine ultrasound and after birth by 

plain roentgenogram recognizing the typical “double-

bubble” sign, upper gastrointestinal series and ultrasound. 

If the condition is asymptomatic at first, in the adulthood 

symptoms are usually present in the third, fourth or fifth 

decade with upper abdominal pain as the most common. 

Less frequently in adulthood AP is presented as duodenal 

obstruction, pancreatitis, peptic ulcer and very rarely as 

obstructive jaundice as in our case. In fact, there are only 

a few reported cases of AP presented as obstructive 

jaundice and most of them due to concomitant 

biliopancreatic malignance and not due to 

choledocholithiasis which make this case somehow 

unique.7 Even with the modern imaging technics still 

about 40% of cases are diagnosed on the operation 

although recent papers are showing improvement in the 

preoperative diagnosis. Preoperatively the ring of the 

pancreatic tissue encircling the duodenum can be 

demonstrated on computed tomography (CT), magnetic 

resonance imaging (MRI) and ultrasound especially 

endoscopic ultrasound. Usually before that one should 

suspect the diagnosis according to the clinical picture and 

findings on endoscopic retrograde cholangio-

pancreatography (ERCP), upper gastrointestinal series or 

better according to the finding on hypotonic 

duodenography where narrowing of the second portion of 

the duodenum by lateral external compression with intact 

mucosa should be visualized.9,11-13 

The symptomatic AP is an indication for operation. 

Besides correction of any side condition like the 

choledocholithiasis in our case the options for surgical 

treatment are: gastro-jejunostomy with or without 

vagotomy, Billroth II resection of the stomach, duodeno-

jejunostomy with the first part of the duodenum, 

duodeno-duodenostomy or resection of the ring of the 

pancreatic tissue. Recently the laparoscopic approach 

becomes very favorable also.5,14-16 

CASE REPORT 

We are presenting a 60-year-old male patient with a six 

months old history for right upper quadrant pain and 

intermittent jaundice that appeared two mounts prior to 

admission at our institution. At the beginning he was 

treated symptomatically only with analgesic and 

spasmolytic therapy. The examinations started when the 

jaundice appeared. Then he was diagnosed with 

choledocholithiasis with dilatation of the biliary tree on 

ultrasound and transferred to the gastroenterology clinic. 

Here the laboratory findings were consistent with 

obstructive jaundice with total serum bilirubin of 183 

mmol/l at admission as well as alkaline phosphatase 

(ALP) - 946 IU/l, gamma glutamyl transpherase (GGT) - 

1190 IU/l, alanine transaminase (ALT)-385 IU/l and 

aspartate transaminase (AST)-396 IU/l. On ultrasono-

graphy a common bile duct stone was detected with 

dilatation of the biliary tree and gallstones with 

edematous wall of the gallbladder. On gastroscopy there 

was inflammation of the gastric mucosa consistent with 

chronic gastritis and a small peptic lesion in the duodenal 

bulb with narrowing of the duodenum that can’t be 

passed by the scope immediately below. Also, in the bulb 

there were retained food particles. On two consecutive 

ERCP-as the papilla Vateri couldn’t be cannulated and 

there was a substantial amount of retained food in the 

duodenal bulb as well as in the antral part of the stomach 

especially in the second occasion. After that the digestive 

surgeon was consulted who proposed a magnetic 

resonance cholangiopancreatography (MRCP). On MRI 

there were no signs of a malignant lesion or any other 

anomaly in the region of the duodenum, pancreatic head 

or biliary tree and MRCP showed extensive dilatation of 

the whole biliary tree from several stones in the distal 

part of the common bile duct. With these findings it was 

concluded that the patient should be operated, and he was 

transferred to the clinic for digestive surgery. On the 

operation there was a substantial dilatation of the whole 

biliary tree that was due to stones in the common bile 

duct. At first no other pathologic lesion was found but 

during the kocherisation of the duodenum where by the 

way there were no signs of a peptic lesion a ring of 

pancreatic tissue about 2 cm wide that surrounded the 

second portion of the duodenum was found and only than 

the diagnosis of AP was established Figure 1. 

 

Figure 1: Annular pancreas. 
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After that the operation proceeded with choledochotomy, 

extraction of the bile duct stones with lavage of the 

biliary tree and construction of latero-lateral choledocho-

duodenostomy. To relief the obstruction of the duodenum 

a decision was made to partially resect the ring of 

pancreatic tissue till the point of firm adherence to the 

duodenum although making a bypass procedure was 

seriously considered in Figure 2(A-C). The postoperative 

course went very well. Liquid diet was started on the 4-th 

postoperative day and full diet was allowed on the 6-th 

postoperative day. The patient was discharged on the 8-th 

postoperative day in a very good overall condition. After 

one mount the laboratory findings were normal and the 

patient had gain weight. After three mounts the patient 

was up about 10 kilos, had no pain or any other symptom 

and control gastroscopy showed normal finding.  

   

Figure 2 (A-C): Resection of the pancreatic ring. 

DISCUSSION 

During the embryologic development the pancreas 

develops from the ventral and dorsal pancreatic buds that 

are formed in the fourth week of gestation. In the 

following weeks the ventral pancreatic bud rotates around 

and behind the duodenum in the clockwise direction and 

its channel that on the outer side is fused with the channel 

that will soon to be the common bile duct fusses with the 

main channel of the dorsal bud to form the main 

pancreatic duct of Virsung. The remaining part of the 

channel of the dorsal bud forms the duct of Santorini. In 

such manner the dorsal bud forms the tail, the body and 

the upper part of the head of the pancreatic gland and the 

ventral bud forms the lower part of the head and uncinate 

process. The fusion of the two buds is finished by the 

eight week of gestation. Disorders of the mentioned 

sequence of events lead to the most common pancreatic 

congenital anomalies such as: pancreas divisum, 

abnormal pancreato-biliary junction and AP.17,18 

There are two main theories about the development of 

AP. According to Leco’s theory that is widely accepted 

the tip of the ventral bud becomes adherent to the 

duodenum at the beginning of the process of rotation, 

hence at the end of the rotation the ring of pancreatic 

tissue is formed that completely or partially envelops 

around the descending part of the duodenum.19 The 

second most important theory is Boldwin’s theory that 

recognize the hypertrophy of the ventral bud at the level 

of the duodenum as the reason for forming the abnormal 

ring of pancreatic tissue.20. Rarely the ring can be 

developed in a more distal position as well as in more 

proximal position like portal AP.21 

There are several classifications of AP and although none 

is perfect one of them that divides the types of AP 

according to the pattern of fusion of the channels of the 

buds is particularly useful when making the decision of 

the type of the operation. According to these the AP can 

be divided in type I - “dividing AP” where the AP is in 

conjunction with pancreas divisum and contain a duct 

that is completely separated from the main duct of the 

pancreas, type II -“brunch AP” where the duct of the AP 

is a brunch of the main duct and type III -“main duct AP” 

where the duct of the AP forms the distal part of the main 

duct. The second type is most common, and the others are 

only sporadic.22  

AP very rarely presents itself with a clinical picture of 

obstructive jaundice and mostly due to the present 

biliopancreatic malignancy. First paper with 15 patients 

with AP and obstructive jaundice was published by 

Morrell and Keynes.23 Out of those patients only 4 were 

with choledocholithiasis. After then there are several 

reports of a sporadic cases and very small series of 

patients with AP and biliary obstruction and none of them 

were with choledocholithiasis, hence our case is a rare 

and unique form of presentation of AP.24,25  

In our case when we removed the stones from the 

common bile duct and after that made a L-L choledocho-

duodenostomy several options to relief the duodenal 

obstruction were considered and at the and the decision 

was made to resect the ring manly because in most of the 

A C B 
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circumference we could very easily separate it from the 

duodenum and it seemed as the most physiological 

solution instead any type of bypass procedure like 

gastroenterostomy with or without vagotomy, duodeno-

duodenostomy or duodenojejunostomy. The resection of 

the stomach was not considered as an option. The 

resection of the pancreatic ring as a choice of treatment is 

not recommended in most published papers for annular 

pancreas because of the possibility of serious 

postoperative complications like postoperative 

pancreatitis, postoperative pancreatic fistula or 

development of duodenal fistula. Considering the 

classification of AP where in type III particularly the duct 

of the pancreatic ring can be a part of the main pancreatic 

duct the danger of such complications is obvious. Much 

more the ring can sometimes be so adherent to the 

duodenum that can easily be open during the dissection 

and the preparation for resection and be the reason for 

devastating postoperative duodenal fistula. In our case the 

pancreatic ring was very easily dissected from the 

duodenum and then resected. This part of the operation 

went very quickly without disturbances of the continuity 

of the digestive tract. Postoperatively there were no 

complication of any kind and the patient is gaining 

weight and feeling well three mounts after the operation. 

Ladd and Madura are among the rear authors who 

proposed that the resection of the pancreatic ring could be 

safe if the annulus is partial and not densely adherent to 

the duodenal serosa, and the duodenal segment beneath 

the annulus is not fibrotic.26 MacGuines et al reported a 

successfully treated patient with AP by resecting the 

pancreatic ring with stapler and in lack of firm evidence 

recommended that such a treatment could be safe in cases 

where pancreas is not firmly adherent to the duodenum 

and not associated with duodenal stenosis.27 However, 

besides such reports and the success of our operation as 

recommendable options for treating the AP still stay any 

of the mentioned by pass procedures as well as partial 

resection of the stomach with Biliroth II reconstruction. 

The Whipple procedure is an option in case of 

malignancy or pancreatic lithiasis with chronic 

pancreatitis that is very rare.28 

CONCLUSION 

Familiarity and awareness for such an anomaly as AP, 

along with contemporary imaging technics can lead to a 

successful preoperative diagnosis of this condition that is 

much more common in the recent years. The surgeon 

should be well-acquainted with the embryologic 

development and anatomic characteristics of annular 

pancreas in order to choose the best and safest operative 

solution even if it isn’t seeming the be most physiologic 

one 
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