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Overview 

• Preoperative biliary drainage: yes or no ? + how ? 

 

• Postoperative biliary drainage 

 

• Complications in liver surgery 

 

• Which problem may be solved by drainage ? 

 

• What type of drainage ? 

 

• How long ? 

 

• Guidelines / Literature / Limitations 
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„The more imperfect the technique of  

the surgeon the greater the  

necessity for drainage. No drainage 

at all is better than the ignorant 

employment of it“ 

 

 

William Halsted, 1898 



Preoperative biliary drainage in HPB surgery 

• Preoperative routine biliary drainage: Negative impact on survival                                                      
Barauskas et al. Dig Surg. 2016 May 

 

• Severe jaundice reduces long-term survival after PPPD                                                               
Sauvanet et al. J. Am. Coll. Surg. 2015 August 

 

• Increased risk of surgical site infection for patients with stent                                                          
Gavazzi et al. BMC Gastroent. 2016 March  

 

• Preoperative metal vs. plastic stent: no difference                                                                                  
Song et al. Gastrointest. Endsoc. 2016 April 

 

• Large multi-centre trial: Nasobiliary catheter > plastic stent, considerable dysfunction rates 

(18 vs. 35 %) Sasahira et al. World J Gastroenter. 2016 April 

 

• Preoperative PTCD: increased postoperative major morbidity                                                              
Kishi  et al. Langenbecks Arch. 2016 April 

 

• Future liver remnant volume > 50%: No drainage neccessary !                                                                  
Wiggers et al. J. Am. Coll. Surg. 2016 April 

 

• Preoperative cholangitis + FLR < 30% increase postoperative mortality.                            
Ribero et al. J. Am. Coll. Surg. 2016 April 
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Preoperative biliary drainage 

Expert consensus statement:  

PTCD is best practise for preoperative drainage in hilar 

cholangiocarcinoma.  

 

 

Mansour JC1, Aloia TA2, Crane CH3, Heimbach JK4, Nagino M5,  

Vauthey JN2.                                                                                                               

HPB (Oxford). 2015 Aug 
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Preoperative biliary drainage 

Large multi-centre study on hilar malignancy patients:                                           

(Farges et al. Br. J. of Surg. 2013) 

 

• 366 patients, preoperative biliary drainage in 180 

• No influence on mortality overall 

• Higher mortality in left-sided hepatectomy with drainage 

• Lower mortality in right-sided hepatectomy with drainage 

 

??? 
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Preoperative biliary drainage 

What‘s the clinical practise? 

 
 

Factors of influence: 

 

• General patient condition, age 

 

• Extent of liver resection / FLRV 

 

• Endoscopic expertise 

 

• Serum-Bilirubin: Cut-off at 10mg/dl ??? 
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Complications in HPB surgery 

Indications for abdominal drainage ? 

 

• Postoperative haemorrhage 

 

• Biliary leackage 

 

• Liver failure 

 

• Cholangitis 

 

• Vascular complications (thrombosis / aneurysm / fistula…) 
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Postoperative Haemorrhage 

PRO Drain 

 

• Early detection 

 

• „Wait + see“ vs. surgical revision 

 

• No large intraabdominal haematoma 

 

• Reduced secondary infection rate 

 

• Rinse-out consolidated haematoma 

 

CONTRA Drain 

 

• Increased risk of infection 

 

• False diagnosis of biliary leakage  

 

• Loss or rupture of drain 

 

• Pain 

 

• Cosmetics  
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Postoperative biliary leakage 

PRO Drain 

 

• Early detection 

 

• „Wait + see“ vs. surgical revision 

 

• No large intraabdominal bilioma 

 

• Reduced secondary infection rate 

 

• „Rinse-out and consolidate“ strategy 

 

CONTRA Drain 

 

• Late diagnosis of biliary leakage  

 

• Increased risk of bilioma 

 

• Loss or rupture of drain 

 

• Increased risk of infection  

 

• Pain 

 

• Cosmetics  
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Postoperative liver failure 

PRO Drain 

 

• Rule-out major haemorrhage  

 

• Rule-out major biliary leakage 

 

• Avoid massive biliary peritonitis and 

consecutive liver insufficiuency 

 

CONTRA Drain 

 

• No external infection 

 

• No loss of bile acids (regeneration) 

 

• Loss or rupture of drain 

 

• Pain 

 

• Cosmetics  
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Cholangitis 

PRO Drain 

 

 

??? 

CONTRA Drain 

 

• No external infection 

 

• No loss of bile acids (regeneration) 

 

• Loss or rupture of drain 

 

• Pain 

 

• Cosmetics  
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Vascular complications 

PRO Drain 

 

 

??? 

CONTRA Drain 

 

• No risk of drainage-induced vascular 

lesion 

 

• No external infection 

 

• No loss of bile acids (regeneration) 

 

• Loss or rupture of drain 

 

• Pain 

 

• Cosmetics  
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Types of drainage: abdominal 
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Cochrane Database Syst Rev. 2007 

No significant difference „no drainage“ vs. „drainage“ 

 

(mortality, intraabdominal fluid collection with secondary drainage, abscess, 

wound infection, hospital stay) 

No use of prophylactic drainage in uncomplicated 

liver surgery ! 
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No use of prophylactic drainage in patients with 

chronic liver disease ! 

• 104 patients with cirrhosis or hepatitis (52 vs. 52) 

 

• Significantly more abscesses, postoperative haemorrhage, biliary leakage 

in the group with drainage  

 

• Significantly longer hospital stay with drainage 

 

• Drainage as independent risk factor for morbidity, stronger than resection 

volume and blood loss ! 

Liu et al. Ann Surg 2004 



Biliary drainage: Background 

• After biliary tract lesion and surgical procedure: Pressure release in the biliary 

system desired:    T-tube / biliary drain („Roder“ / „Neuhaus“ /…) 

 

• Radiologic control of biliary tract possible 

 

• Problems:  - Wainting time until tube removal 4-6 weeks in order to avoid  

                  biliary leakage of bile duct                                                                                                     

  - morbidity of the procedure itself (bile duct injury) 

 

• Improved data for DHC revision without T-tube 

 

• Improved endoscopic management 
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Types of drainage: biliary 
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                 T-tube  



Types of drainage: biliary 
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                 PTCD           transhepatic drain  



 

        after LT      after right hepatic resection 

                                                                     (papillary stenosis) 
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                             Roder-Drainage in BDA after extended resection 

 left (segm. 1-4 + 5/8)                                       right (segm.4-8 +1)                       
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Postoperative biliary drainage 

• Serum bile acid levels positively influence liver regeneration after major 

hepatectomy  (Otao et al. Br. J. Of Surg. 2012 Nov) 

• Bile acid flux is required for normal liver regeneration                                            
(Naugler WE PLOS One 2014) 

• No biliary drainage recommended for uncomplicated BDA                               
(Suzuki et al. Hepatogastroent. 2014 June) 

• Postoperative biliary drainage: No impact on biliary leakage                                      
(Olthof et al. HPB 2016)  

 

 

 

 

  No postoperative biliary drainage !! 
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Bile duct revision 

• 956 Pat. from 12 studies with laparoscopic bile duct revision for choledocholithiasis 

 

• Significantly reduced biliary complication rate without T-tube 

 

• Without T-tube surgical procedure time reduced by 19 min.; hospital stay reduced 

by 3 days.  
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Bile duct revision 

• Current meta-analysis: Primary suture of DHC without T-tube is safe and more 

effective than with T-tube                                                                                                           
(Wu et al. Langenbecks Arch Surg 2012) 

 

• 295 Patients 

 

• No differences concerning postoperative biliary leakage or „biliary complication“ 

 

• Reduced perioperative morbidity, shorter surgical procedure, less operative 

revisions, shorter hospital stay without T-tube 
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• 3 randomised studies / 295 patients 

• No differences in morbidity 

• No advantages for use of T-tube detectable 

• Significantly longer surgical procedure and hospital stay with T-tube, back to work 

8 days later than without T-tube 

• Quality of life not investigated 
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T-Drain vs. Endoscopic Stent 

• Randomised study: T- tube vs. stent after laparoscopic DHC revision                             
(Mangla et al. Surg Laparosc Endosc Percutan Tech. 2012) 

 

• Small sample: 31 vs. 29 patients with laparoscopic choledochotomy for bile duct 

stones. 

 

• Patients with stent: significantly shorter hospital stay and earlier back to „normal 

activity“. 

 

• Morbidity equal 

Uniklinik RWTH Aachen –  Drainagen nach 

Gallengangseingriffen, 26.03.2014 
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T- tube for liver transplantation 

 

 

 

 

 

• 194 patients 

• Significantly reduced overall complication rate for patients with T- tube, improved 

overall survival 

• No differences concerning biliary leakage / BD stenosis 

• No difference concerning cholangitis and necessity for endoscopic treatment 

• Higher overall morbidity for patients without T- tube 
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• End-to-end anastomosis with BD < 5mm diameter 

• Endoscopic stent-removal 4-8 months after LT 

• Low complication rate / small sample(20 pat.) 

page 31 

2011 

1st Maastricht EAHPBA Postgraduate HPB 

Course 



• 95 vs. 92 patients, prospectively randomised 

• Overall complication rate: 22 % 

• Less severe complications with T- tube than without 

• Complications with T- tube earlier detectable 

• Significantly less BD strictures with T- tube 

• No differences concerning biliary leakage 

• No differences in organ- and patient- survival 
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• 15 retrospektive studies + 6 prospektive studies (5 randomised) included in this 

meta-analysis 

 

• Conclusion: no clear picture; strategy very centre-dependent 

 

• Overall less BD strictures when T-tube used 

 

• Concerning the T- tube associated morbidity very heterogeneous picture 
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• 1027 patients from 9 studies 

• No differences concerning biliary leakage / surgical revision / endoscopic stent- 

implantation / re-transplantation 

• Less cholangitis without T- tube 

• Less anastomotic strictures with T- tube 

• Tendency towards less „global biliary complications“ without T- tube 

 

 The authors recommend „no T- tube“. 
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Anastomotic stability 

• Experimental study with 20 pigs 

• End-to-end choledocho-choledochostomy 

• POD 6: resection of anastomosis + histological evaluation 

• Significantly higher stability of the T- tube supported suture / identical collagen 

content 
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T- tube: Quo vadis ? 

• No routine employment of T- tube for BD revision 

 

• No sufficient data concerning the setting of liver resection  

 

• LT: no clear advantage / disadvantage : decision very centre-specific 
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To drain or not to drain ???  

 

 

Uniklinik RWTH Aachen –  Drainagen nach 

Gallengangseingriffen, 26.03.2014 
page 37 



 

ESCAM 
(European Surgical Center Aachen-Maastricht) 


