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Abstract 

 

A bifid pancreatic duct presenting a major bifurcation in the main  

pancreatic duct is one of the anatom ical variations of the pancreatic ducts. 

We encountered a 71-year -old fem ale with a 5-cm -diameter branch duct 

intraductal papillary m ucinous neopl asm of the pancreas in whom 

preoperative endoscopic retrograde pancreatography dem onstrated an 

anomalous bifurcation of the m ain pancreatic duct at the body of the 

pancreas. W e p erformed a distal pa ncreatectomy, instead of a middl e 

pancreatectomy, with a cutting line at the downstream pancreas to the duct 

bifurcation point. Intraoperative ultras onography was useful to confirm  the 

exact location of the pancr eatic duc t bifurcation as well as the tu mor 

extension. The procedure resulted in  a favorable outcom e without any 

postoperative complications. Although a bifid pancreatic duct is an unusual 

anomalous condition, this case should alert sur geons to be aware of such 

anatomical variants when p erforming pancreatic resec tion, otherwise, 

incurable pancreatic complications may occur postoperatively.  
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Introduction 

 

It is well known tha t various forms of developmental abnormalities 

of the pancr eas, includi ng pancreas divisum ,1 annular pancreas, 2 aberr ant 

pancreas,3 and pancreatic hypoplasia, 4 can occur . The wide application of 

endoscopic retrograde pancreatography  (ERP) and recent  advances in  

magnetic resonance (MR)  cholangiopa ncreatography have allowed the 

identification of such anatom ical va riants involvi ng the pan creatic duct 

system. A bifid pancreatic duct presen ting a m ajor bifurcation in the main  

pancreatic duct is one of the anatom ical variations of the pancreatic ducts, 

however, this unusual condit ion could account for troublesome 

postoperative complications when pancreatic resections are indicated. This  

report describes a case w ith a branch duct intraductal papillary m ucinous 

neoplasm (IPMN) of the pancreas in where preoperative ERP demonstrated 

a bifid configurati on of the main pancreatic duct in the body of the 

pancreas.     

 

Case report 

 

A 71-year-old female was adm itted to our hospital i n May 2007 for 

further investigation of  a cystic tumor in the body of the pancreas. 

Approximately 15 years previousl y, th e patient noticed occasional m ild 
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back pain and a subsequent computed tomography (CT) examination of the 

abdomen revealed a cystic tumor, measuring 1 cm  in diameter, in the body 

of the pan creas. Thereafter, she was followed up at an outside hospital. In 

January 2003, the cystic tum or of the pancreas had enlar ged to 3 cm in 

diameter and the follow-up was continue d. Recently, the patient began to 

suffer from back p ain after  meals and therefore was ref erred to this 

hospital. 

On admission, her body temperature was 36.4℃, pulse was 76/min, 

and blood pressure was 108/78 mmHg. A  physical examination revealed a 

mild tenderness in the epigastric re gion. No mass was palpable in her 

abdomen. The laboratory data a nd tumor markers, including 

carcinoembryonic antigen (CEA) and carbohydrate antigen 19-9 (CA19-9), 

were all within the normal lim its. Abdominal CT scans and MR imaging 

studies revealed a unilocular cystic tu mor, measuring 5 cm  in diam eter, in 

the body of the pancreas. The tum or showed neither enhancement nor solid 

components within the cyst wall on co ntrast-enhanced CT  exam inations. 

MR cholangiopancreatography showed th e main pancreatic duct to not be 

dilated either proxi mal or dist al to the pancreatic tum or ( Figure 1 ). ERP 

depicted a cystic tumor in co ntact with the m ain pancreatic duct via a 

pancreatic branch in the body of the pa ncreas. In addition, the ERP clearly 

demonstrated an anomalous bifurcation of the main pancre atic duct at the 

body of t he pancreas ( Figure 2) . Although no m ucin secretion via the 
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ampula of Vater was observed, these fi ndings indicated the p ossibility of a 

branch duct IPMN of the pancreas with a bifid pancreatic duct. The patient 

was therefore indicated to undergo a laparotomy for a potential malignancy 

because of the increasing and large-sized cystic tumor, exceeding 30 mm in 

diameter, and the associated clinical  sy mptoms. T o achieve a co mplete 

removal of the pancreatic tumor along with the preservation of pancreatic 

exocrine and endocrine functions, a middle pancreatectomy was proposed 

as the optimal treatment for the patie nt. However , two major pancreatic 

duct ori fices m ight be exposed on t he t ransection plane of the rem nant 

distal pancreas duri ng the middle pa ncreatectomy. Theref ore, a distal  

pancreatectomy was performed on th is patient. During the sur gery, 

intraoperative ultrasonography (IOUS) was utilized to identify the tumor 

extension and ex act locatio n of the pancreatic duct bifurcation.  The 

transection line of the pancreas was set on the downstream side to the duct 

bifurcation as well  as the pancrea tic tum or, and then the pancreatic 

parenchyma was carefully di vided with an ultrasonic device.  The “single” 

main pan creatic duct was identified and isolate d from  the pancreatic 

parenchyma, and cut afte r ligation with an absorbable suture. A  frozen  

section exam ination showed that the surgical mar gin of the pancreati c 

stump was free of atypical or cancer cells. Postoperative pancreatography 

of the resected pancreatic s pecimen dem onstrated a bifid secondary 

pancreatic duct draining the distal panc reas along with a pancreatic cystic 
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tumor co mmunicating with th e main pancreatic duct ( Figure 3 ). 

Histologically, the p ancreatic lesion was a m ultilocular cystic tu mor with 

thin septa and diagnosed as noni nvasive adenocarcinoma of IPMN. The 

patient’s postoperati ve course was uneventful and she was dischar ged 16 

days after surgery. 

 

Discussion 

 

     The anatomical variants of the pancreas are grossly classified int o 3 

types5 according to the embryological developmental aspects: (1) Migration 

variants (annular pancreas and aberra nt pancreas), (2) Fusion vari ants 

(pancreas divisum and functional divi sum), and (3) Duplication variants 

(number variants and form variants ). The bifid pancreatic duct is 

categorized as a numb er variant of a duplication anomaly . The pancreas  

develops from  the dorsal and ventral elements arising from the foregut, 

which normally fuse with each ot her during the second m onth of the 

embryonic development. The ventral pancreatic bud gives rise to a portion 

of the pancreatic head and to the unc inate proces s, while t he rest of the 

pancreatic gland develops from the dorsal pancreatic bud .6,7 The ven tral 

bud is init ially bilobed and the bilobe d configuration eventually regresses 

in m ost individuals, although a rem nant may persist and possibly cause 

anomalies or variants of the uncinat e branches as well  as aberrant  
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pancreatic tissue in the g ut.8 The dorsal pancreati c el ement may also  b e 

bilobed, thus possibly accounting for the anomalous bifurcation in the main 

pancreatic duct.9    

Among the various anatom ical variants of the pancreatic duct 

system, the bifid pancreatic duct is a relatively rare condition especially in  

adults. A large series of ERP  inves tigation demonstrated the frequency of 

this anomalous pancreatic duct to be 0.9-2.7%.10,11 The clinical significance 

of the bi fid pancreatic duct, incl uding the developm ent of pancreatic 

tumors as seen in th e presen t case, still rem ains u nclear. Bang et al.10 as  

well as Uom o et al.11 dem onstrated no significant relationship between 

various pancreatic duct anomalies and pa ncreaticobiliary diseases or 

clinical condit ions. However , anomal ies of the pancreatic duct system , 

including the bifid pancreatic duct, could present as troublesome problem s 

when pancreatic r esections are indicated. 12,13 In the present case,  

preoperative ERP findings provided us eful information for understanding 

the configuration of the bifi d pancr eatic duct as well as the pancreati c 

IPMN and for planning the optimal treatment strategy . Although branch 

duct IPMNs can be candidate s for limited pancreatecto my,14,15 a distal  

pancreatectomy was thus perform ed instead of a middle pancre atectomy, 

with a cutting line at the pancreas dow nstream of the duct bifurcation point 

to avoid postoperative se rious pancreati c co mplications because the b ifid 

secondary pancreatic duct appeared to be too sm all in diam eter to 
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anastomose appropri ately without post operative pancreatic leakage or too 

large in its drainage area to ligate  and sacrifice. IOUS was useful for 

confirming the exact location of the pa ncreatic duct bifurcation as well as 

the tum or extension and also for dete rmining t he appropriate transection 

line for t he pancreas. Ohkubo et al.12 demonstrated the ef ficacy of IOUS  

and IOUS-guided pancreatography in perform ing a successful 

pancreaticoduodenectomy in a patient with a bifid pancreatic duct 

associated with carcinoma of the duod enal papilla. On the other hand, 

Yoshida et al.13 reported a pancreaticoj ejunostomy with double 

duct-to-mucosa an astomotic techni que after a pylorus-preserving 

pancreaticoduodenectomy for chronic pa ncreatitis with a bifid pancreatic 

duct.  

Although an anomalous bifurcation of  the main pancreatic duct is 

an unusual anatomical disorder, a lack of knowledge regarding the possi ble 

presence of such pancreatic duct a nomalies could lead to incurable 

postoperative pancreatic co mplications, including pancreatic leak age and  

obstructive pancreatitis. The pre operative ev aluation as well as 

intraoperative assessment of the pa ncreatic duct  system is therefore 

important when perform ing pancreatic resections in patients associated  

with pancreatic duct anom alies. ERP should be th e confirmative modality 

for diagnosis and treatment of these patients, even though MR 
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cholangiopancreatography has emer ged as an ef fective noninvasive 

alternative procedure.  
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Figure legends 

 

Figure 1. MR cholangiopancreatography outli nes the entire main 

pancreatic duct (arrows) and a cy stic tum or in the body of the 

pancreas. No remarkable findi ngs are noted in the main  

pancreatic duct. GB: gallbladder. 

Figure 2. ERP demonstrating a bifid secondary pancreatic duct (white 

arrow) at the body of the pancr eas and a cystic tum or (black 

arrows) connecting with the main pancreatic duct.  

Figure 3. Postoperative pancreatography of the resected  speci men cl early 

demonstrates the bifid secondary pancreatic duct (white arrow). 

The contrast materi al was  inject ed via the main p ancreatic duct 

orifice ex posed on the transacti on plane of the pancreas. MPD: 

main pancreatic duct. 
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