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Laparoscopic hepatobiliary and pancreatic (HBP) surgery has

een developed slowly because of technical challenges and a

rotracted learning curve with the exception of laparoscopic chole-

ystectomy [1] . Surgical treatments for benign diseases of the

xtrahepatic bile duct (EHBD) are classified according to their

herapeutic purpose as lithotomy (i.e., choledocholithotomy) or

iversion (i.e., choledochojejunostomy) [2] . General surgeons do

ot perform these surgeries laparoscopically because they require

dvanced skills and anatomical precision [3,4] . The basic skills

equired for laparotomy are clearly different from those used in la-

aroscopic procedures. Notably, experience alone is not enough to

nsure successful performance of laparoscopic surgeries [1] . 

We herein focus on laparoscopic choledochojejunostomy, sum-

arizing tips and pitfalls, on the basis of a review of important

tudies and our own experience. We hope that our article with vi-

ual explanation and literature review will be informative for skill-

ul HBP surgeons. 

Pancreaticobiliary maljunction (PBM): PBM is a congenital mal-

ormation in which the pancreatic and bile ducts join outside the

uodenal wall and generally form a long common channel [5 –8] .

efinitive diagnosis of PBM is made with imaging studies, which

how evidence of an extramural union of the pancreatic and

ile ducts and the existence of an abnormally long common

hannel [5 –8] . Elevated amylase in the bile duct and/or gallblad-

er supports the diagnosis [7,8] . When the physiologic action and

unctional regulation of Oddi’s sphincter are lost, two-way regurgi-

ation occurs. Reflux of pancreatic juice into the biliary tract causes

holangitis and cholecystitis; chronic inflammation is associated

ith a high incidence of epithelial changes (e.g., the hyperplasia,

ysplasia and carcinoma sequence). Carcinogenesis related to PBM

s considered a hyperplasia–dysplasia–carcinoma sequence, which

iffers from the adenoma–carcinoma sequence or de novo carcino-

enesis [7,8] , and results in biliary and gallbladder cancers [5 –8] .

t the same time, reflux of bile into the pancreatic duct causes

hronic pancreatitis [7,8] . Congenital biliary dilatation is defined as

 congenital malformation involving both a local dilatation of the
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xtrahepatic and/or intrahepatic bile ducts and the coexistence of

BM [5,6] . Secondary dilatation of the biliary tract resulting from

bstruction due to biliary stones or malignancy should be strictly

xcluded. Although almost all patients with congenital biliary di-

atation have PBM [8] , the detailed etiology of congenital biliary

ilatation remains unclear. It is currently accepted that no causal

ssociation exists between congenital biliary dilatation and PBM

ased on the fact that congenital biliary dilatation can be present

ithout PBM and the experimental results of intentional injection

f pancreatic juice into the biliary duct. 

Some PBM patients need surgical treatment [9] , with surgical

rocedures chosen according to the coexistence of congenital bil-

ary dilatation [5,7 –9] . Prophylactic resection of the EHBD, chole-

ystectomy and biliary diversion (i.e., choledochojejunostomy) is

he standard surgery for PBM with concurrent congenital biliary

ilatation. Complete excision of the intrapancreatic bile duct and

emoval of narrow segments of the hepatic ducts are necessary

ut very difficult [5,6] . Direct cholangiography by retrograde endo-

copic approach and drip infusion cholangiography with computed

omography are useful for bile duct evaluation [5,6,8] . Even a mild

njury to the main pancreatic duct results in intractable postop-

rative complications [5,7,8] . Detailed evaluation of the pancreatic

uct and common channel with cholangiography before and dur-

ng surgery is very important [5,7,8] . Preoperative placement of a

ancreatic drainage tube [5,7,8] or intraoperative cholangiography

ith a clip marking can help prevent unexpected injury to the

ain pancreatic duct. Even long after biliary diversion, the post-

perative incidence of biliary carcinoma has been documented at

 frequency of 0.7%–5.4%. Ongoing follow-up is therefore neces-

ary [5,7,8] . In contrast, cholecystectomy alone is adequate treat-

ent for PBM patients without congenital biliary dilatation [5,6,8] .

rophylactic resection of the EHBD with biliary diversion from the

ancreatic duct is unnecessary for PBM patients without bile duct

ilatation, when neither bile stasis nor associated cholangitis is ob-

erved [5] . 

Recurrent stones in the bile duct and associated cholangitis:

ecurrent stones (not remnant stones) in the bile duct after chole-

ocholithotomy or endoscopic sphincterotomy (EST) is another

ritical matter [2,10,11] . Early stone recurrence after surgical or en-

oscopic treatment is a dreaded occurrence for physicians [2,10] .
a. Published by Elsevier B.V. All rights reserved. 
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Fig. 1. A: The liver is held cranially with a snake retractor or Nathanson’s liver retractor located below the xiphoid process; B: A fixation suture (solid blue arrow) is placed 

on the patient’s right side (i.e., on the side opposite the main surgeon). At the edge on the patient’s left side (i.e., on the side nearer the main surgeon), an anchor suture 

without ligation (blue dotted arrow) is placed. The fixation and anchor sutures are adequately set through the abdominal wall. A drain can be placed beforehand; C and D: 

Laparoscopy provides an excellent overhead view with adequate magnification and light source. The fixation suture (solid blue arrow) and anchor suture without ligation 

(blue dotted arrows) help to create the surgical field. Optimal placement of the main surgeon’s forceps is advantageous for anastomotic procedures including intracorporeal 

suturing ( C , red dotted arrow) and subsequent ligation ( D , solid red arrows). CHD: common hepatic duct. 
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Laparoscopic choledocholithotomy provides safe and feasible treat-

ment for recurrent stones and associated cholangitis [12,13] . Phys-

iological disorders (e.g., dysfunction of Oddi’s sphincter, reduced

bile secretion, atonic gallbladder and paralytic bowels) concern

about recurrent stones and associated cholangitis [1,12,14,15] . Elec-

tive laparoscopic cholecystectomy after complete removal of bile

duct stones does not reduce the recurrence rate of repeat cholan-

gitis. The etiology of bile duct stones should be carefully evaluated

and therapeutic strategies should be chosen according to defini-

tive or suggested etiology. Laparoscopic choledochojejunostomy is

a possible therapeutic option to provide biliary diversion for phys-

iological disorders [2,6] . 

The following is the visual explanation for laparoscopic chole-

dochojejunostomy procedures from our experience. Incisions of

the bile duct and lifted jejunum are accompanied by outflows of

bile and jejunal juice. Saline irrigator and suction tip (StrykeFlow;

Stryker Co., Kalamazoo, MI, USA) and an automatically maintained

pneumoperitoneum system (AirSeal Intelligent Flow System; Con-

med Co., Utica, NY, USA) were used. An excessively narrow or

wide angle of laparoscopic forceps complicates laparoscopic pro-

cedures, including fully intracorporeal anastomosis [1] . The liver is

held cranially with a snake retractor or Nathanson’s liver retractor
ocated below the xiphoid process ( Fig. 1 A). The hepatoduodenal

igament is well stretched [1] . The hepatorenal fossa is widely

ilated, and a working space is obtained. The operative time

or laparoscopic choledochojejunostomy may be easily estimated,

hereas that of laparoscopic choledocholithotomy is extremely in-

uenced by the duration of stone removal. Vessels around the

HBD should be preserved to prevent ductal necrosis and bil-

ary leakage after surgery [1] . Intracorporeal suture placement and

ubsequent ligation at the bleeding point are the first choice for

emostasis near the bile duct. Jejunojejunostomy of the lifted jeju-

al limb is extracorporeally performed with hand suturing in layer-

o-layer anastomosis. Autonomic nerves in the mesojejunum of the

ifted jejunal limb are preserved to maintain physiological peri-

talsis and to prevent postoperative cholangitis. Lavage and drain

lacement are usually required at the end of surgery. However, op-

imal drain placement is difficult after completion of choledocho-

ejunostomy, because even a subtle retraction of the lifted jejunum

an cause injury to the anastomosis itself. Hence, a drain is placed

efore anastomosis ( Fig. 1 B) and is clamped to avoid air leakage. At

he edge on the patient’s right side (i.e., on the side opposite the

ain surgeon), a fixation suture is placed with absorbable monofil-

ment suture (Monocryl 3-0, 90 cm, violet, SH Plus; Ethicon, Inc.,
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Fig. 2. A and B: The posterior wall is anastomosed with running or interrupted sutures. Fixation suture (solid blue arrow) and anchor suture without ligation (blue dotted 

arrow) are placed. Anchor suture without ligation (blue dotted arrows) helps to surely suture the posterior walls of the CHD and lifted jejunum; C and D: Both fixation 

suture (solid blue arrow) and anchor suture (blue dotted arrow) are placed. The anterior wall is anastomosed with interrupted sutures. CHD: common hepatic duct. 
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ridgewater, NJ, USA) ( Fig. 1 B). This ligation is extracorporeally per-

ormed. At the edge on the patient’s left side (i.e., the side near the

ain surgeon), an anchoring suture without ligation is placed with

he same absorbable monofilament suture ( Fig. 1 B). The posterior

alls of the bile duct and jejunum are thus easily confirmed dur-

ng anastomosis, because suture at the near end is not ligated. This

igation is extracorporeally performed after completion of the pos-

erior suture. The fixation and anchoring sutures are adequately set

hrough the abdominal wall as for laparoscopic choledocholitho-

omy, at different points from the laparoscopic trocars with a tro-

ar site closure device (Endo Close; Medtronic, Dublin, Ireland). 

Laparoscopy provides an excellent overhead view with adequate

agnification and light source. As described above, optimizing

he direction of the main surgeon’s forceps is also advantageous

or anastomotic procedures ( Fig. 1 C and D). Cholangiojejunostomy

s intracorporeally performed with absorbable monofilament su-

ure (PDS II, 4-0, violet, RB-1; Ethicon, Inc.). The posterior wall is

nastomosed with running or interrupted sutures ( Fig. 2 A and B).

hereafter, the anterior wall is anastomosed with interrupted su-

ures ( Fig. 2 C and D). A drain is placed under the anastomosis, and

otal bilirubin level in the drain discharge is checked postopera-

ively. 

Laparoscopic HBP surgery for benign diseases has several

dvantages, including excellent magnified visualization and an
dequate surgical field located on the right anterior side of

he body [12] . Laparoscopic surgeons should be proficient in

 variety of techniques and devices; laparoscopic choledochoje-

unostomy require skillful manipulation of the forceps [12] . This

dvanced surgery is feasible in the clinical setting. Even when

ndoscopic transpapillary biliary drainage is emergently required

n patients with acute cholangitis, subsequent laparoscopic HBP

urgery for benign diseases of the EHBD have an excellent clini-

al course and acceptable outcomes [3,4] . Even though emergent

ST is easier than elective laparoscopic surgery, transpapillary bil-

ary drainage without EST is the initial treatment for acute cholan-

itis. Completion of EST results in destruction of the physiological

unction of Oddi’s sphincter. Ill-considered use of EST should be

voided [2] . To preserve sphincter function, emergent EST should

e performed only in special situations (e.g., elderly patients

ith critical comorbidities, severe disease, prolonged jaundice, or

evere dysfunction of Oddi’s sphincter resulting from previous

urgeries [1,10,13,14] . Persistent dysfunction of Oddi’s sphincter will

ause recurrent stones in the bile duct even after choledocholitho-

omy or EST [2,10,11] , and laparoscopic choledochojejunostomy is

 possible therapeutic option to provide biliary diversion for these

efractory stones [2,12] . 

A laparoscopic approach is safe and feasible for choledocho-

ejunostomy [3,4,12,15] , though a protracted learning curve may
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be required even for experienced HBP surgeons [3] . Laparoscopic

approach can provide an adequate setting for surgical procedures

with an excellent surgical field for choledochojejunostomy [12] . 

In conclusion, laparoscopic choledochojejunostomy is feasible.

Safe laparoscopic HBP surgery is the recommended approach for

benign diseases of the EHBD. 
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