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ABSTRACT

Surgery in patients with obstructive jaundice caused by a tumor in the pancreatic head area is 
associated with a higher risk of postoperative complications. Preoperative biliary drainage was 
introduced in an attempt to improve the general condition and reduce morbidity and mortality. 
Extensive experimental studies have been performed to analyse the beneficial effect of biliary 
drainage and showed improvement in liver function, nutritional status, and cell-mediated im-
mune function as well as reduction in mortality. However, despite the results seen in the ex-
perimental studies, clinical studies reported both beneficial and adverse effects, and most studies 
advised against routinely performing preoperative biliary drainage. To add clarity to the ongoing 
controversy, a recent randomized controlled trial was performed and reported more overall 
complications in patients with jaundice who underwent preoperative biliary drainage followed 
by surgery compared to those who underwent surgery alone. Many of these complications were 
stent related. Like most clinical studies, a plastic stent was used to initiate biliary drainage. Patients 
with jaundice because of a tumor in the pancreatic head area without locoregional irresectability 
or metastases should be candidates for early surgery. Preoperative biliary drainage should not be 
performed routinely. However, some selected patients might benefit from preoperative biliary 
drainage, in cases of severe jaundice, neoadjuvant therapy, or postponed surgery due to logistics. 
In these cases, the use of metal biliary stents is indicated.



23

The quandary of pre-resection biliary drainage for pancreatic cancer Chapter I

InTRoDuCTIon

Tumors of the pancreatic head area (pancreas, distal bile duct, perivaterian duodenal, and ampul-
lary region) are the most prevalent cause of obstructive jaundice, clinically evident by pruritus, 
dark urine, and discoloration of stool, and the first presenting symptom in up to 85% of patients 1. 
The consequence of prolonged and progressive obstructive jaundice is hepatic dysfunction due 
to bile stasis but also cholangitis. The only treatment for cure of the tumor is through radical 
resection by means of pancreatoduodenectomy, although only possible in 15% to 25% of patients 
owing to the presence of locoregional tumor involvement of the artery and vein and/or meta-
static disease during preoperative workup 2. Pancreatoduodenectomy is associated with less than 
5% mortality rates in experienced centers but with 40% to 60% morbidity rates. 3–9.

The increased risk of surgery in patients with jaundice was acknowledged and managed by A.O. 
Whipple 10 in 1935. He introduced preoperative biliary drainage (PBD) by performing a 2-stage 
procedure, a cholecystogastrostomy to reduce jaundice followed by resection at a later stage, 
depending on the severity of jaundice 10. A nonoperative external drainage procedure was de-
veloped in the mid-1960s: the percutaneous transhepatic cholangiography with placement of an 
external-internal biliary drain 11. Ten years later, internal drainage was introduced with endoscopic 
retrograde cholangiopancreatography (ERCP). The diagnostic investigation of the biliary tract by 
ERCP was combined with a therapeutic intervention by inserting an endoprosthesis to initiate 
(preoperative) biliary drainage.
Up to now, most patients with jaundice with distal obstruction (pancreatic head/distal bile duct/
ampulla) are still treated by ERCP and biliary stent placement. Nevertheless, an ongoing contro-
versy exists about the role of PBD in patients with biliary obstruction in an attempt to reduce 
postoperative morbidity and mortality 12. This paper will focus on preoperative drainage in distal 
common bile duct obstruction mainly caused by pancreatic cancer.

experimental studies on obstructive jaundice and biliary drainage
Obstructive jaundice is associated with a proinflammatory state resulting from portal and 
systemic endotoxemia, and experimental studies have extensively reported on the underlying 
pathophysiological mechanisms 13–15.
The endotoxin concentration in the portal circulation is increased as a result of the lack of bile 
salts in the intestinal lumen, with consequently an unbalanced bacterial intestinal microflora and 
increased permeability of the intestinal mucosal barrier, promoting translocation of bacteria 16,17. 
Inadequate clearance of endotoxins in obstructive jaundice has been attributed to an altered 
reticuloendothelial system function of Kuppfer cells in the liver 17,18. It has been demonstrated 
that in isolated liver Kuppfer cells from cholestatic mice, increased numbers of viable intracellular 
bacteria after infection were present, suggesting an impairment of intracellular bacterial killing 19.
The exposure to endotoxemia and bacterial translocation due to obstructive jaundice leads to an 
uncontrolled induction of the inflammatory cascade: animal experiments have shown increased 
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serum concentrations of proinflammatory cytokines, such as tumor necrosis factor (TNF), IL-6, 
GRO/KC (IL-8), and IL-10 20–25. Increased concentrations of some of these proinflammatory cy-
tokines are suggested to contribute to development of complications 21,26. On the other hand, 
the enhanced IL-6 release, as found in mice with jaundice exposed to endotoxin, might also play 
an role in protecting the cholestatic host against hypersensitivity to endotoxin 25,27. In contrast 
to these results found in animal models of biliary obstruction, it seemed that the generalized 
inflammatory state in patients with obstructive jaundice was different 28.
Biliary drainage to reduce postoperative septic complications has been shown in experimental 
models to improve liver function, nutritional status, and cell-mediated immune function; to 
reduce systemic endotoxemia and cytokine release; and subsequently, to improve overall im-
mune response 23,29–34. Mortality was significantly reduced in these animal models. With respect 
to the preferred route of drainage, we also showed that internal PBD was found to be superior 
to external PBD with regard to reduction of endotoxemia and mortality; whereas others dem-
onstrated external drainage, although in the short-term, to lead to a better recovery of cellular 
immunity 30,35,36.
The adverse effect of biliary drainage is the associated complications of the procedure itself. 
In dogs, insertion of biliary endoprostheses resulted in bile contamination and severe chronic 
inflammation of the bile duct 37. This inflammatory process led to considerable thickening of the 
wall in both normal and obstructed bile ducts, with transmural fibrosing inflammation and oc-
casionally, ulceration. Two months after removal of the endoprosthesis, bacterobilia persisted 
and the bile duct remained inflamed. It is likely that the infected bile and the condition of the 
bile duct wall, as a consequence of the preoperative stenting, were responsible for complications.
Concerning the optimal duration of PBD, it has been shown that adequate recovery of hepatic 
function depends on the duration of biliary decompression and duration of obstructive jaundice 
before decompression 38. A minimum of 4 to 6 weeks of preoperative drainage was advised, with 
even longer periods proposed for patients with extensive biliary obstruction. A more recent study 
showed that preoperative decompression is necessary for at least 3 weeks before coagulation and 
hepatic and reticuloendothelial system functions start improving 39.

Preoperative biliary drainage: clinical studies
Preoperative biliary drainage was introduced over the past 30 years in an attempt to improve 
the general condition and reduce morbidity and mortality. Most clinical studies however failed 
to report the positive effects of drainage as shown by the experimental models and concluded 
that PBD should not be performed routinely in patients with jaundice with resectable periam-
pullary cancer 40–46. Some studies even reported more postoperative complications in patients 
who underwent PBD, and others did not show any difference between patients who underwent 
PBD followed by surgery versus those that underwent surgery alone 43,46–48. Preoperative biliary 
drainage was considered for selected patients: patients with cholangitis or when neoadjuvant 
treatment was scheduled.
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Five meta-analyses were performed to describe the effect of PBD and included studies comparing 
surgery with PBD to surgery without PBD in patients with jaundice because of a periampullary 
tumor 12,49–52. Three meta-analyses reported retrospective and prospective studies and reported 
no beneficial effect of PBD on postoperative outcomes 50–52. A Cochrane review included 5 ran-
domized controlled studies: 2 studies used external drainage, 2 studies used external and internal 
drainage, and one study used only internal drainage to treat patients with jaundice. The review 
could neither support nor refute PBD 12. Previously, Sewnath et al included the same randomized 
studies and showed that PBD carried no benefit and should not be performed routinely owing to 
PBD-related complications 49. However, when excluding PBD-related complications, postopera-
tive complications were significantly lower after PBD compared to surgery alone: 29.9% versus 
41.9%. Only by reducing PBD-related complications could PBD be beneficial. The authors also 
described the shortcomings of the relatively old studies. Lack of uniformity of the prior studies 
due to different drainage procedures, variation in duration of drainage, and unclear inclusion and 
exclusion criteria raised the concern that high-risk subgroups that might benefit from PBD were 
not identified in their meta-analysis 49.

Preoperative biliary drainage: the netherlands randomised controlled trial
The (older) clinical studies discussed so far reached a general consensus regarding the need for 
well-conducted randomized controlled trials (RCT), as the level of evidence was limited. The only 
RCT comparing endoscopic biliary drainage with surgery alone was of poor quality and published 
in 1994 53. Therefore, a new multicenter RCT was conducted in the Netherlands and published 
in 2010 54. Patients with jaundice because of a resectable periampullary tumor were random-
ized to either PBD followed by surgery or early surgery alone 55. The primary outcome was the 
total number of serious complications, both drainage and surgery related, within 120 days after 
randomization. Both academic and regional hospitals participated. A total of 202 patients were 
randomized: 102 patients were assigned to the PBD group, and 94 patients were assigned to 
early surgery. After randomization, two patients withdrew consent and four patients were found 
to be ineligible. Time to surgery was 5.2 weeks in the PBD group and 1.2 weeks for patients who 
underwent early surgery. Pancreatoduodenectomy was performed in 56% of the patients in the 
PBD group and in 67% of the patients undergoing early surgery and did not differ significantly (P 
= 0.11). Serious complications occurred in 74% and 39% of patients, respectively, with a relative 
risk of complications after early surgery of 0.54 (95% confidence interval [CI], 0.41–0.71; Figure 
1). Fifteen percent mortality was seen in the PBD group and 13% in the patients who underwent 
early surgery. These rates are higher than rates reported in other studies; however, in this RCT, 
mortality was reported after 120 days after randomization instead of the frequently used 30-day 
in-hospital mortality, and included patients’ early deaths due to progressive disease. This study 
was also performed in academic and medium- to high-volume regional hospitals 56,57. A recent 
study from the Netherlands again showed the difference in mortality between low-, medium-, 
and high-volume hospitals 3.
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The diff erence in the overall complicati on rate between the 2 groups was mainly associated 
with PBD-related complicati ons. Cholangiti s and stent occlusion were reported in 26% and 15%, 
respecti vely. Thirty percent of the pati ents who had preoperati ve drainage underwent stent 
replacement. The authors concluded that PBD did not improve the outcome aft er surgery and 
that it should not be performed routi nely.
The major comment by gastroenterologists on the trial was that, as in many other clinical studies, 
plasti c stents were used routi nely to initi ate biliary drainage 2,58. They suggested, without strong 
evidence so far, that metal stents should lead to lower drainage-related complicati on rates due to 
less stent occlusion, cholangiti s, etc. This was based on a Cochrane systemati c review on palliati ve 
biliary stents for obstructi ve pancreati c carcinoma 59. In this review, metal stents were far superior 
to plasti c stents. One reason to conti nue with the use of plasti c stents is the costs: approximately 
50 euro for plasti c stents versus 800 to 1500 euro for metallic stents. In a follow-up study aft er 
the recent RCT performed in our academic center, most pati ents were sti ll referred aft er ERCP in 
which a plasti c stent was already inserted.
Considering the poor results shown in the Dutch RCT, and the aforementi oned studies supporti ng 
the use of metal stents if drainage is indicated, a new multi center study has recently started in the 
Netherlands (NTR3142). In selected pati ents who are scheduled for PBD for special indicati ons, 
the most opti mal form of PBD should be applied. Inclusion criteria are pati ents with resectable 
periampullary tumors who cannot undergo immediate surgery owing to waiti ng list or other 
logisti c problems and are planned for PBD. These pati ents will receive a covered metal stent. 
Other countries are conducti ng similar trials: a randomized trial is currently being conducted in 
Sweden (NCT00501176) comparing plasti c stents with metal stents, and groups in the United 
States (NCT01191814) are also randomizing between plasti c and metal stent placement. Another 
trial (NCT01038713) is comparing plasti c stents with covered metal and uncovered metal stents.
Considering the diff erences found in the recent Dutch RCT in complicati ons aft er PBD followed by 
surgery versus early surgery alone (74% vs 39%, respecti vely), one might suspect that it is virtually 

figure 1: Proporti on of pati ents with complicati ons within 120 days aft er randomizati on in the PBD group and 
the early surgery group. Adapted from van der Gaag et al. 54



27

The quandary of pre-resecti on biliary drainage for pancreati c cancer Chapter I

impossible to obtain bett er results with the use of metal stents even with a substanti al reducti on 
of PBD-related complicati ons. These complicati ons will always be higher in treatment strategies 
using PBD compared to a strategy without PBD.

Survival in the netherlands, RCT
Preoperati ve biliary drainage did not improve survival outcome aft er surgery. Nevertheless, PBD is 
sti ll an acceptable opti on in selected pati ents who, owing to waiti ng lists or other logisti c hurdles 
such as referring patt erns or additi onal diagnosti c procedures, end up being drained preopera-
ti vely 50,60. An important aspect of this treatment strategy is the delay in surgery. A substanti al 
delay could theoreti cally lead to a more advanced stage of cancer and could aff ect the survival 
of these pati ents. Therefore, the 2 treatment strategies should also be analyzed for diff erences 
in survival. In the previously menti oned RCT, it was evaluated whether the delay in surgery in 
the PBD group adversely aff ected survival 61. Overall survival of pati ents with pathology-proven 
malignancy in the PBD group and the early surgery group was compared, and median survival 
equivalent were at 12.7 months (8.9–16.6 months) and 12.2 months (9.1–15.4 months), respec-
ti vely (Figure 2).
Although survival between the groups did not diff er, some factors were associated with survival of 
the enti re group: ti me to surgery (hazard rati o [HR], 0.90; 95% CI, 0.83–0.97), resecti on (HR, 0.26; 
95% CI, 0.18–0.37), high bilirubin levels (>200; HR, 1.72; 95% CI, 1.06–2.78), and complicati ons of 
treatment (HR, 1.44; 95% CI, 1.00–2.08). These fi ndings confi rm results published in a previous 
study, which reported an adverse eff ect of the presence of jaundice at the ti me of surgery on early 
survival 62. No diff erence was reported in survival between the pati ents who underwent PBD and 
those who did not. Another study reported a bett er 5-year survival aft er pancreatoduodenec-

figure 2: Kaplan-Meier overall survival curves of pati ents with a malignancy who underwent early surgery or 
PBD followed by surgery. Adapted from Eshuis et al. 61
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tomy in patients without jaundice with an ampullary mass compared to patients with jaundice: 
71% versus 43%, respectively (HR, 2.52; 95% CI, 1.48–4.31) 63.

Quality of life
The prognosis of patients with periampullary cancer, in particular, pancreatic head cancer, is 
rather poor. At the time of diagnosis, only a minority of patients are still eligible for resection. 
Of note, 5-year survival remains limited for pancreatic cancer even after “curative” resection 64. 
Surgery is also associated with substantial morbidity; therefore, the health-related quality of life 
(HRQOL) of patients after surgery should be considered important in the management strategy 65.
The Dutch RCT reported that patients undergoing early surgery without PBD have fewer overall 
complications 54. To investigate whether these patients also had a better HRQOL, the authors 
subsequently analyzed the HRQOL of patients undergoing PBD and patients who did not undergo 
PBD before surgery. During this study, patients’ preference for treatment strategy (early surgery 
or PBD followed by surgery) was investigated as well. No difference in HRQOL was seen between 
both treatment groups (P = 0.16), although the PBD group had a better improvement of their 
jaundice (P = 0.02). Most of the patients preferred early surgery 66.

SuMMARy

Extensive experimental studies have been performed analysing the beneficial effect of biliary 
drainage and showing improvement of liver function, nutritional status, and cell-mediated im-
mune function as well as reduction in mortality. However, despite the results seen in the experi-
mental studies, past clinical studies have reported both beneficial and adverse effects, although 
most studies advised against performing routinely PBD. This was corroborated in a Cochrane 
review. Nevertheless, PBD is still a common practice in patients with jaundice with a tumor in the 
pancreatic head area. To add clarity to the ongoing controversy, a multicenter randomized con-
trolled trial in the Netherlands was performed reporting more overall complications in patients 
with jaundice who underwent PBD followed by surgery compared to early surgery alone.

ConCluSIon

Patients with jaundice because of a tumor in the pancreatic head area without locoregional ir-
resectability or metastases are often candidates for early surgery. Preoperative biliary drainage 
should not be performed routinely. However, some selected patients might benefit from PBD, in 
cases of severe jaundice, when neoadjuvant therapy is indicated, or when surgery must neces-
sarily be delayed owing to patient or institutional logistics. In these cases, the use of metal biliary 
stents is indicated.
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