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Abstract
Traditionally, pre-operative biliary drainage (PBD) was 
believed to improve multi-organ dysfunction, and for 
this reason, was practiced worldwide. Over the last 
decade, this concept was challenged by many reports, 
including meta-analyses that showed no difference 
in morbidity and mortality between surgery with, and 
surgery without PBD, in operable malignant jaundice. 
The main disadvantages of PBD are seen to be the 
additional cost of the procedure itself, and the need for 
longer hospitalization. In addition, many studies showed 
the significance of specific complications resulting 
from PBD, such as recurrent jaundice, cholangitis, 
pancreatitis, cutaneous fistula, and bleeding. However, 
the results of these studies remain inconclusive as 
to date there has been no perfect study that equally 
randomized comparable patients according to the level 
of obstruction and technique used for PBD. Generally, 
endoscopic stent insertion (ES) is preferred for common 
duct obstruction, whereas endoscopic nasobiliary 
drainage and percutaneous biliary drainage is reserved 
for hilar obstruction, since ES in hilar block confers a 
high rate of cholangitis. Although, there is no guideline 
which either supports or refutes this approach, certain 

subgroups of patients, including those with symptomatic 
jaundice, cholangitis, impending renal failure, hilar block 
requiring preoperative portal vein embolization, and 
those who need pre-operative neoadjuvant therapy, are 
suitable candidates for PBD. 
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INTRODUCTION
Liver, gallbladder, bile duct and pancreas share a common 
embryologic origin and also play their parts as the 
common etiologies for resectable biliary related tumors[1]. 
Malignant biliary obstruction presents mainly as jaundice 
and pruritus. In a prolonged obstruction, multi-organ 
dysfunction including renal failure, cardiac dysfunction, 
pulmonary dysfunction, poor hepatic metabolism and 
hemostasis impairment[2-7] may develop. This, in turn, can 
compromise the outcome of  surgery. For years, it has been 
a routine practice to achieve pre-operative biliary drainage 
(PBD), either by means of  an endoscopically placed stent 
(a plastic stent, nasobiliary tube, or a removable metallic 
stent) or by means of  a percutaneously placed catheter 
(either externally or a combination of  external and 
internal drainage). However, the benefit of  PBD has not 
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been confirmed and some studies[8,9] reported that many 
patients may be harmed by developing procedure-related 
complications. Conversely, other[10-13] showed a lower rate 
of  intra-abdominal abscess in the PBD group. 

OVERVIEW
There are 2 early meta-analyses[14,15] which reported on the 
overall morbidity, stent-related morbidity, post-operative 
morbidity and mortality in obstructive jaundice patients 
with or without PBD, who underwent surgery. The first 
meta-analysis demonstrated no difference in mortality 
rate between the two groups; however the overall 
complication rate was shown to be adversely affected by 
PBD[14]. By contrast, another meta-analysis reported no 
adverse effects after preoperative endoscopic biliary stent 
placement when compared with direct surgery[15]. Another 
2 recent meta-analyses[16,17] neither supported nor refuted 
pre-operative biliary drainage, since they also found 
no difference in mortality between the 2 groups. More 
importantly, these 2 analyses showed similar results on 
stent-related complications, and these were observed to 
be the significant cause for the higher rate of  the overall 
morbidity[16,17]. After excluding stent related complications, 
the meta-analysis focusing on the endoscopically drained 
patients showed that post-surgical complications were 
significantly less in the stented group[16]. The other meta-
analysis[17] showed no difference in the overall morbidity. 
However, it demonstrated a higher incidence of  post-
procedural cholangitis from the endoscopically treated 
group. It is thought that the higher rate of  endoscopically-
related morbidity in this analysis was due to the inclusion 
of  a study[18] that contained a significant number of  
patients with hilar obstruction who had had a failed 
endoscopic drainage.

There are many factors that limit the usefulness of  
these analyses for current practice. Firstly, different types 
of  biliary drainage were used, so that the patient-groups 
who underwent internal or external biliary drainages 
were not homogeneous. Theoretically, the physiology of  
enterohepatic circulation is disrupted by external drain-
age, and this, in turn, may result in disruption of  intes-
tinal barrier integrity[19,20]. It is thought that, compared 
to internal drainage methods, external drainage may 
possibly increase the patient’s risk of  developing intesti-
nal bacterial translocation.Secondly, there was a mixture 
of  patients with different types of  malignant tumors in 
those studies and, more importantly, the locations of  the 
biliary obstruction varied. There were a significant num-
ber of  patients with proximal biliary obstruction who 
underwent PBD. We know that the rate of  post endo-
scopic drainage cholangitis is quite high in patients with 
proximal biliary obstruction[18,21,22]. Inadequate subseg-
mental drainage is the main cause of  this complication. 
Thirdly, variation in preoperative and post-operative care 
among different institutions may also have contributed 
to varying results in the overall complication rates. For 
instance, preoperative biliary drainage is associated with 
a higher rate of  bacterial contamination and a different 

pattern of  antibiotic resistance of  the bacteria cultured 
from bile[23]. Enterobacteriaceae is typically found in no-
stent patient whereas mixed organisms, including the 
Enterococcus species can be found more commonly in bile 
from patients with stent[23,24]. Hence use of  more broad 
spectrum antibiotics, which cover both Enterobacteriaceae 
and Enterococcus can result in better bacterial coverage in 
the stented group. Lastly and most importantly, the het-
erogeneity of  patients and methods of  recruited articles 
in those analyses is our biggest concern[14-17]. The early 
two meta-analyses contain a majority of  non-random-
ized controlled trials (RCT). There were 18 retrospective 
cohort studies in the total 23 recruited trials in the Sewn-
ath et al[14] analysis, and there were 8 retrospective cohort 
studies amongst the total 10 recruited trials in the Saleh 
et al[15] analysis. Another meta-analysis from Mumtaz et al,  
contained only 2 RCTs[16]. The latest meta-analysis by 
Wang et al[17] recruited 5 RCTs, and this analysis seems 
to contain the best quality of  trials, however, key com-
ponents of  trial methodology (allocation sequence, al-
location concealment, and follow-up) in those trials were 
considered to pose a significant risk of  bias. 

In addition, post ERCP pancreatitis was an im-
portant contributory factor in the calculation of  the 
morbidity rate in those who underwent PBD during 
1982-2000[14,16,17]. In those days, temporary pancreatic 
stenting in difficult cannulation was not routinely per-
formed. Currently, this technique has become a common 
means of  decreasing the rate of  post-ERCP pancreati-
tis[25]. If  those PBD studies were repeated nowadays, and 
included prophylactic temporary pancreatic stenting, the 
results would not be the same, and the PBD method 
might be supported more widely.

Overall, the standard practices for PBD at different 
centers vary, and this in turn can yield a wide margin for 
the differences in success rate and morbidity. Nevertheless, 
the authors still believe that there is a balance between 
pros and cons of  PBD in malignant biliary obstruction. 
Careful selection of  each patient in order to select 
appropriate candidates for PBD is very important before 
sending any patient to surgery. Later, special preparation, 
care, and management tailored to the needs of  each 
individual patient undergoing PBD, must be implemented.

THE CASE TO GO FOR PBD
Although PBD may not be beneficial in all malignant 
biliary obstructed patients, certain patients may be 
selected to undergo PBD (Table 1).

Symptomatic jaundiced patient
Whilst awaiting surgery, intractable pruritus is a 
devastating condition. Despite the use of  many agents 
and plasmapheresis to relieve pruritus, biliary diversion 
sometimes is the only way to improve this condition, as 
it reduces the serum bile salt level in the enterohepatic 
cycle[26]. Although the role of  bile acid reduction after 
biliary drainage in the mediation of  pruritus has not 
been confirmed[27], there have nevertheless been some 
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reports which demonstrate a transient relief  of  pruritus 
within 24 h after biliary drainage[28,29].

Fluid and electrolyte balance have to be precisely 
maintained in all biliary obstructed patients undergoing 
surgical resection. Lactulose and a bile salt supplement 
can offer renal protection[30]. However, in patients with 
pre-existing renal impairment, these measures may not 
be enough to prevent the development of  acute renal 
failure. Some surgeons may therefore advocate the 
patient undergoing PBD prior to surgery.

Patients with acute cholangitis
Although de novo case of  acute cholangitis in patients 
with malignant biliary obstruction is quite unusual, 
ampullary tumors, intraductal papillary mucinous 
neoplasm (IPMN), and biliary papillomatosis are 
certain conditions that acute cholangitis may develop 
spontaneously[31-33]. For this subgroup of  patients, 
biliary decompression plays an important role in the 
management of  acute cholangitis and this, in turn, can 
reduce the operative mortality and morbidity[34].

Certain hilar obstructed patients
In the past, central hepatectomy was the standard surgical 
technique for hilar cholangiocarcinoma. With the use of  
surgery and the introduction of  portal vein embolization 
(PVE), typical major hepatectomies including right 
or left hepatectomy, and right or left trisectionectomy 
have increasingly been performed[35-37]. After PVE of  
the affected lobe, the enlarged contralateral lobe that is 
preserved from embolization is supposed to carry out 
all hepatic functions[38]. A report from Nagoya, Japan, 
showed that the risk of  post-operative liver failure in 
the group who underwent PVE dropped from 33% 
to 23%[38]. However, a delay of  at least 3 wk is advised 
before the contralateral lobe is fully able to compensate 
and the patient is ready for hepatectomy[39]. PBD is 
therefore needed as a bridge for this package. Practically, 
unilateral PBD in a hilar block is sufficient and the 
preferred side for drainage is the future remnant lobe[40]. 
However, bilateral drainage is considered in the following 
situations: patients with pre-existing cholangitis; patients 
who develop post-procedural cholangitis, despite board-
spectrum antibiotics, and additional drainage from the 
same side; and patients with persistent jaundice. Apart 
form the discomfort from nasal irritation, endoscopic 
nasobiliary drainage (ENBD) is the preferred initial 
technique that has replaced percutaneous transhepatic 

biliary drainage (PTBD) in many Japanese endoscopy 
centers[40-42] and PTBD is currently reserved as a salvage 
method in patients with suboptimal endoscopic drainage 
who develop subsegmental cholangitis. In addition, 
because of  the higher risk of  cholangitis reported in 
advanced hilar blocks[21,22] and the fear that duodenal 
fluid could flows back into the biliary tree, endoscopic 
stent placement (ES) is not recommended in this group. 

Patients requiring neoadjuvant therapy
Traditionally, radio-chemotherapy for pancreatic cancer 
was administered post-operatively. Unfortunately, this 
strategy had limited success. Recently, these neoadjuvant 
agents have been given pre-operatively, with the objective 
of  tumor down-staging and in the expectation of  a 
higher number of  complete resections[43]. To minimize 
the toxicity from chemotherapy, many of  these patients 
with obstructive jaundice will benefit from PBD prior to 
the treatment protocol. However, to date, no randomized 
trials comparing neoadjuvant with no adjuvant therapies 
given preoperatively have yet been conducted.

THE DISADVANTAGES OF PBD
The disadvantages of  PBD can be reviewed in term 
of  morbidity, mortality, and cost of  treatment when 
compared with the group without PBD.

The majority of  studies did not demonstrate any 
difference in the overall morbidity and mortality between 
those patients undergoing PBD and and those with 
no drainage. Only an early study from UCLA in 1985 
showed a slightly, but not significantly, higher rate of  
morbidity in patients having undergone PBD than the 
no PBD group (57% vs 53%)[44]. In addition, the total 
number of  days for hospitalization was longer in the 
PBD group (31.4 d vs 23.1 d), and in 1985, the estimated 
cost relating to both the additional stay in hospital and 
the cost of  the procedure was more than $US 8000[44]. 
In contrast, a study reported by a group from New York 
University[45] demonstrated a shorter hospital stay in the 
PBD group than in non-PBD group (13.5 d vs 19 d, P 
= 0.02). Moreover, PBD group tended to have fewer 
overall complications (P = 0.054). This study suggested 
that “the increased cost of  preoperative ERCP and PBD 
may be offset by the decreased length of  hospitalization 
and decreased complication rate”[45]. The important 
difference between the two studies was the technique for 
PBD. The first study used PTBD, and the second, ES. 
Better fluid and electrolyte control and an improvement 
in immune response resulting from ES may play an 
important role in the different results found. Of  note, 
the majority of  the cases in these two studies involved 
patients with common bile duct obstruction.

Post-operative fistula is a common complication 
of  bilio-pancreatic resection, leading to prolonged 
hospitalization, increased cost of  treatment and delayed 
further adjuvant therapy. The largest retrospective 
study[46] by a group from John Hopkins on patients who 
underwent pancreaticoduodenectomy (n = 567) reported 

Table 1  Indication for pre-operative biliary drainage

Symptoms

Pruritus
Renal impairment
Acute cholangitis
Hilar block requiring portal vein embolization prior to surgery
Pancreatic cancer undergoing preoperative chemotherapy
Delay in surgery
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a higher incidence of  pancreatic fistula (10% vs 4%, 
P = 0.02) and wound infection (10% vs 4%, P = 0.02) 
in the PBD group, whereas other smaller studies (n = 
38-257) have not shown significant incidence of  fistula 
development in PBD groups[44,47-49].

Intra-operative hemorrhage is an important factor in 
morbidity and mortality of  patients undergoing surgery. 
Only one small study[50] reported a higher volume 
of  intra-operative bloodloss in the PBD group than 
the undrained group (1207 mL vs 1122 mL), whereas 
other larger studies have failed to demonstrate the 
different effects of  PBD or the lack of  PBD on these 
issues[45,46,48,49]. 

CONCLUSION
In conclusion, a routine PBD for every patient under
going bilio-pancreatic surgery is not recommended. PBD 
carries with it risks of  recurrent cholangitis, pancreatitis, 
cutaneous fistula development, and intra-operative 
hemorrhage. These can result in a prolonged hospital 
stay and increase in the total cost of  therapy. However, 
the rate of  pancreatitis may be reduced by temporary 
pancreatic stenting. At this moment we can advocate 
PBD only in a certain subset of  patients, including those 
with symptomatic jaundice, cholangitis, impending renal 
failure, hilar block requiring PVE, and those who need 
pre-operative neoadjuvant therapy.

REFERENCES
1	 Carriaga MT, Henson DE. Liver, gallbladder, extrahepatic 

bile ducts, and pancreas. Cancer 1995; 75: 171-190
2	 Oussoultzoglou E, Jaeck D. Patient preparation before 

surgery for cholangiocarcinoma. HPB (Oxford) 2008; 10: 
150-153

3	 Uslu A, Cayci M, Nart A, Karaca C, Zalluhoglu N, Gurkan 
A, Varilsuha C, Adagulu H. Renal failure in obstructive 
jaundice. Hepatogastroenterology 2005; 52: 52-54

4	 Padillo J, Puente J, Gomez M, Dios F, Naranjo A, Vallejo JA, 
Mino G, Pera C, Sitges-Serra A. Improved cardiac function 
in patients with obstructive jaundice after internal biliary 
drainage: hemodynamic and hormonal assessment. Ann 
Surg 2001; 234: 652-656

5	 Watanapa P. Recovery patterns of liver function after 
complete and partial surgical biliary decompression. Am J 
Surg 1996; 171: 230-234

6	 Mesner O, Miller MJ, Iben SC, Prabha KC, Mayer CA, 
Haxhiu MA, Martin RJ. Hyperbilirubinemia diminishes 
respiratory drive in a rat pup model. Pediatr Res 2008; 64: 
270-274

7	 Papadopoulos V, Filippou D, Manolis E, Mimidis K. 
Haemostasis impairment in patients with obstructive 
jaundice. J Gastrointestin Liver Dis 2007; 16: 177-186

8	 Ferrero A, Lo Tesoriere R, Vigano L, Caggiano L, Sgotto 
E, Capussotti L. Preoperative biliary drainage increases 
infectious complications after hepatectomy for proximal bile 
duct tumor obstruction. World J Surg 2009; 33: 318-325

9	 Hochwald SN, Burke EC, Jarnagin WR, Fong Y, Blumgart 
LH. Association of preoperative biliary stenting with 
increased postoperative infectious complications in proximal 
cholangiocarcinoma. Arch Surg 1999; 134: 261-266

10	 Velanovich V , Kheibek T, Khan M. Relationship of 
postoperative complications from preoperative biliary stents 

after pancreaticoduodenectomy. A new cohort analysis and 
meta-analysis of modern studies. JOP 2009; 10: 24-29

11	 Marcus SG, Dobryansky M, Shamamian P, Cohen H, Gouge 
TH, Pachter HL, Eng K. Endoscopic biliary drainage before 
pancreaticoduodenectomy for periampullary malignancies. 
J Clin Gastroenterol 1998; 26: 125-129

12	 Mullen JT, Lee JH, Gomez HF, Ross WA, Fukami N, Wolff 
RA, Abdalla EK, Vauthey JN, Lee JE, Pisters PW, Evans DB. 
Pancreaticoduodenectomy after placement of endobiliary 
metal stents. J Gastrointest Surg 2005; 9: 1094-1104; discussion 
1104-1105

13	 Howard TJ, Yu J, Greene RB, George V, Wairiuko GM, Moore 
SA, Madura JA. Influence of bactibilia after preoperative 
biliary stenting on postoperative infectious complications. J 
Gastrointest Surg 2006; 10: 523-531

14	 Sewnath ME, Karsten TM, Prins MH, Rauws EJ, Obertop H, 
Gouma DJ. A meta-analysis on the efficacy of preoperative 
biliary drainage for tumors causing obstructive jaundice. 
Ann Surg 2002; 236: 17-27

15	 Saleh MM, Norregaard P, Jorgensen HL, Andersen PK, 
Matzen P. Preoperative endoscopic stent placement before 
pancreaticoduodenectomy: a meta-analysis of the effect 
on morbidity and mortality. Gastrointest Endosc 2002; 56: 
529-534

16	 Mumtaz K, Hamid S, Jafri W. Endoscopic retrograde chola
ngiopancreaticography with or without stenting in patients 
with pancreaticobiliary malignancy, prior to surgery. 
Cochrane Database Syst Rev 2007; CD006001

17	 Wang Q, Gurusamy KS, Lin H, Xie X, Wang C. Preoperative 
biliary drainage for obstructive jaundice. Cochrane Database 
Syst Rev 2008; CD005444

18	 Lai EC, Mok FP, Fan ST, Lo CM, Chu KM, Liu CL, Wong J. 
Preoperative endoscopic drainage for malignant obstructive 
jaundice. Br J Surg 1994; 81: 1195-1198

19	 Kamiya S, Nagino M, Kanazawa H, Komatsu S, Mayumi 
T, Takagi K, Asahara T, Nomoto K, Tanaka R, Nimura 
Y. The value of bile replacement during external biliary 
drainage: an analysis of intestinal permeability, integrity, 
and microflora. Ann Surg 2004; 239: 510-517

20	 Parks RW, Clements WD, Smye MG, Pope C, Rowlands 
BJ, Diamond T. Intestinal barrier dysfunction in clinical 
and experimental obstructive jaundice and its reversal by 
internal biliary drainage. Br J Surg 1996; 83: 1345-1349

21	 Rerknimitr R, Kladcharoen N, Mahachai V, Kullavanijaya 
P. Result of endoscopic biliary drainage in hilar cholangio
carcinoma. J Clin Gastroenterol 2004; 38: 518-523

22	 Rerknimitr R, Kongkam P, Kullavanijaya P. Outcome 
of self-expandable metallic stents in low-grade versus 
advanced hilar obstruction. J Gastroenterol Hepatol 2008; 23: 
1695-1701

23	 Sudo T, Murakami Y, Uemura K, Hayashidani Y, Hashimoto 
Y, Ohge H, Sueda T. Specific antibiotic prophylaxis based on 
bile cultures is required to prevent postoperative infectious 
complications in pancreatoduodenectomy patients who 
have undergone preoperative biliary drainage. World J Surg 
2007; 31: 2230-2235

24	 Rerknimitr R, Fogel EL, Kalayci C, Esber E, Lehman 
GA, Sherman S. Microbiology of bile in patients with 
cholangitis or cholestasis with and without plastic biliary 
endoprosthesis. Gastrointest Endosc 2002; 56: 885-889

25	 Das A, Singh P, Sivak MV Jr, Chak A. Pancreatic-stent 
placement for prevention of post-ERCP pancreatitis: a cost-
effectiveness analysis. Gastrointest Endosc 2007; 65: 960-968

26	 Ng VL, Ryckman FC, Porta G, Miura IK, de Carvalho E, 
Servidoni MF, Bezerra JA, Balistreri WF. Long-term outcome 
after partial external biliary diversion for intractable pruritus 
in patients with intrahepatic cholestasis. J Pediatr Gastroenterol 
Nutr 2000; 30: 152-156

27	 Bergasa NV. The pruritus of cholestasis. J Hepatol 2005; 43: 
1078-1088

13 January 16, 2010|Volume 2|Issue 1|WJGE|www.wjgnet.com

Rerknimitr R et al . Operable malignant jaundice: Should we stent?



28	 Beuers U, Gerken G, Pusl T. Biliary drainage transiently 
relieves intractable pruritus in primary biliary cirrhosis. 
Hepatology 2006; 44: 280-281

29	 Ng VL, Ryckman FC, Porta G, Miura IK, de Carvalho 
E, Servidoni MF, Bezerra JA, Balistreri WF. Long-term 
outcome after partial external biliary diversion for 
intractable pruritus in patients with intrahepatic cholestasis. 
J Pediatr Gastroenterol Nutr 2000; 30: 152-156

30	 Pain JA, Cahill CJ, Gilbert JM, Johnson CD, Trapnell JE, 
Bailey ME. Prevention of postoperative renal dysfunction 
in patients with obstructive jaundice: a multicentre study of 
bile salts and lactulose. Br J Surg 1991; 78: 467-469

31	 Kahaleh M, Shami VM, Brock A, Conaway MR, Yoshida 
C, Moskaluk CA, Adams RB, Tokar J, Yeaton P. Factors 
predictive of malignancy and endoscopic resectability in 
ampullary neoplasia. Am J Gastroenterol 2004; 99: 2335-2339

32	 Tibayan F, Vierra M, Mindelzun B, Tsang D, McClenathan 
J, Young H, Trueblood HW. Clinical presentation of mucin-
secreting tumors of the pancreas. Am J Surg 2000; 179: 
349-351

33	 Cheng MS , AhChong AK, Mak KL, Yip AW. Case 
report: two cases of biliary papillomatosis with unusual 
associations. J Gastroenterol Hepatol 1999; 14: 464-467

34	 Bornman PC, van Beljon JI, Krige JE. Management of 
cholangitis. J Hepatobiliary Pancreat Surg 2003; 10: 406-414

35	 Kawasaki S, Imamura H, Kobayashi A, Noike T, Miwa S, 
Miyagawa S. Results of surgical resection for patients with 
hilar bile duct cancer: application of extended hepatectomy 
after bil iary drainage and hemihepatic portal vein 
embolization. Ann Surg 2003; 238: 84-92

36	 Seyama Y , Kubota K, Sano K, Noie T, Takayama T, 
Kosuge T, Makuuchi M. Long-term outcome of extended 
hemihepatectomy for hilar bile duct cancer with no 
mortality and high survival rate. Ann Surg 2003; 238: 73-83

37	 Nagino M, Kamiya J, Nishio H, Ebata T, Arai T, Nimura Y. 
Two hundred forty consecutive portal vein embolizations 
before extended hepatectomy for biliary cancer: surgical 
outcome and long-term follow-up. Ann Surg 2006; 243: 
364-372

38	 Yokoyama Y, Nagino M, Nishio H, Ebata T, Igami T, 
Nimura Y. Recent advances in the treatment of hilar 
cholangiocarcinoma: portal vein embolization. J Hepatobiliary 
Pancreat Surg 2007; 14: 447-454

39	 van Gulik TM, van den Esschert JW, de Graaf W, van 
Lienden KP, Busch OR, Heger M, van Delden OM, Lameris 

JS, Gouma DJ. Controversies in the use of portal vein 
embolization. Dig Surg 2008; 25: 436-444

40	 Nagino M, Takada T, Miyazaki M, Miyakawa S, Tsukada 
K, Kondo S, Furuse J, Saito H, Tsuyuguchi T, Yoshikawa 
T, Ohta T, Kimura F, Ohta T, Yoshitomi H, Nozawa S, 
Yoshida M, Wada K, Amano H, Miura F. Preoperative 
biliary drainage for biliary tract and ampullary carcinomas. 
J Hepatobiliary Pancreat Surg 2008; 15: 25-30

41	 Arakura N, Takayama M, Ozaki Y, Maruyama M, Chou 
Y, Kodama R, Ochi Y, Hamano H, Nakata T, Kajikawa S, 
Tanaka E, Kawa S. Efficacy of preoperative endoscopic 
nasobiliary drainage for hilar cholangiocarcinoma. J 
Hepatobiliary Pancreat Surg 2009; 16: 473-477

42	 Maguchi H , Takahashi K, Katanuma A, Osanai M, 
Nakahara K, Matuzaki S, Urata T, Iwano H. Preoperative 
biliary drainage for hilar cholangiocarcinoma. J Hepatobiliary 
Pancreat Surg 2007; 14: 441-446

43	 Lowy AM. Neoadjuvant therapy for pancreatic cancer. J 
Gastrointest Surg 2008; 12: 1600-1608

44	 Pitt HA , Gomes AS, Lois JF, Mann LL, Deutsch LS, 
Longmire WP Jr. Does preoperative percutaneous biliary 
drainage reduce operative risk or increase hospital cost? 
Ann Surg 1985; 201: 545-553

45	 Marcus SG, Dobryansky M, Shamamian P, Cohen H, Gouge 
TH, Pachter HL, Eng K. Endoscopic biliary drainage before 
pancreaticoduodenectomy for periampullary malignancies. 
J Clin Gastroenterol 1998; 26: 125-129

46	 Sohn TA, Yeo CJ, Cameron JL, Pitt HA, Lillemoe KD. Do 
preoperative biliary stents increase postpancreaticoduode
nectomy complications? J Gastrointest Surg 2000; 4: 258-267; 
discussion 267-268

47	 Lygidakis NJ, van der Heyde MN, Lubbers MJ. Evaluation of 
preoperative biliary drainage in the surgical management of 
pancreatic head carcinoma. Acta Chir Scand 1987; 153: 665-668

48	 Martignoni ME , Wagner M, Krahenbuhl L, Redaelli 
CA, Friess H, Buchler MW. Effect of preoperative biliary 
drainage on surgical outcome after pancreatoduodenectomy. 
Am J Surg 2001; 181: 52-59; discussion 87

49	 Sewnath ME, Birjmohun RS, Rauws EA, Huibregtse K, 
Obertop H, Gouma DJ. The effect of preoperative biliary 
drainage on postoperative complications after pancreatico
duodenectomy. J Am Coll Surg 2001; 192: 726-734

50	 Hodul P, Creech S, Pickleman J, Aranha GV. The effect of 
preoperative biliary stenting on postoperative complications 
after pancreaticoduodenectomy. Am J Surg 2003; 186: 420-425

S- Editor  Zhang HN    L- Editor  Herholdt AV    E- Editor  Ma WH

14 January 16, 2010|Volume 2|Issue 1|WJGE|www.wjgnet.com

Rerknimitr R et al . Operable malignant jaundice: Should we stent?


