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Abstract Peri-ampullary and hepatic malignancies will

frequently present with obstructive jaundice. For unresec-

table tumors, effective and lasting decompression of the

biliary tree is essential to improve quality of life and sur-

vival. An overview of present treatment modalities for

palliation of obstructive jaundice is provided, including a

systematic review of the English literature regarding the

optimum choice of palliation.
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Introduction

Malignant obstructive jaundice is a common problem.

Obstruction can occur at any level within the biliary tree,

the most common sites being at the distal common bile

duct (secondary to peri-ampullary malignancies) or at the

hilum (usually due to cholangiocarcinomas, or, less com-

monly, hepatocellular carcinomas or metastatic lesions to

the liver). Clinical history, liver function profile, and

ultrasonography are essential first-line investigations to

differentiate between obstructive and non-obstructive

jaundice, and benign from malignant causes. Magnetic

resonance cholangiopancreatography (MRCP) and com-

puted tomography (CT) are utilized to further characterize

the underlying cause [1, 2]. Endoscopic retrograde chol-

angiopancreatography (ERCP) is no longer routinely used

in a diagnostic setting [3]. Careful evaluation by combined

cross-sectional imaging, including CT and MRCP, is also

important in locating the position of the stricture (Fig. 1).

In those patients re-presenting with jaundice following

previous palliation or resection, the possibility of liver

dysfunction secondary to tumor replacement must also be

borne in mind as a causative factor for jaundice (Fig. 1).

For those patients with unresectable disease, progressive

jaundice constitutes an immediate limitation to their sur-

vival, in addition to causing significant loss to their quality

of life secondary to pruritis, malaise and cholangitis [4].

Effective and lasting decompression of the biliary tree is

a priority and consists of either positioning of a biliary

endoprosthesis (stent) or an operative bypass. This review

provides an overview of present treatment modalities for

the palliation of malignant obstructive jaundice. Evidence

supporting the use of pre-operative biliary drainage prior to

attempted resection is not discussed.

Hilar Versus Distal Strictures of the Common Bile Duct

Hilar strictures present a greater technical challenge than

mid- to distal strictures of the common bile duct (CBD),

particularly when treated endoscopically or percutaneously.

Decompression of both left and right hepatic ducts ideally

requires the insertion of two stents, although there is evi-

dence that unilateral stent insertion can be attempted, with

good palliation [5], particularly if MRCP is utilized to direct

stent placement [6]. Despite anatomical considerations
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suggesting that the left hepatic duct should be preferentially

stented, it has been previously shown that drainage of the

most technically accessible system will achieve adequate

palliation in over 80% of patients [7].

Authors supporting multiple stent placements for hilar

strictures claim that if a second procedure is required after

unilateral stenting, there is an increased risk of septic

complications, with a concomitant increase in mortality

[8]. There are reports suggesting that multiples stents result

in longer survival and better palliation [9]). When an

endoscopic route is used for stent placement, injection of

contrast agent into an hepatic segment without adequate

subsequent drainage results in bacterial contamination of

stagnant bile and resultant cholangitis [8]. It is unclear if

this situation also holds true for percutaneous placement of

stents [10]. For uncomplicated hilar strictures, one stent is

probably sufficient, unless two stents can be inserted with

ease. With more complex strictures, the potential benefits

of multiple stent placements must be weighed against the

technical difficulty of the procedure and increased costs. A

significant proportion of patients with grade III–IV bismuth

strictures (strictures extending up into the right/left or both

secondary hepatic ducts) will not achieve significant

decompression with stent placement, secondary to ‘sub-

segmentalisation’ of the liver (Fig. 1). In addition, such

patients with advanced disease may also demonstrate loss

of inflow to areas of the liver (due to portal vein occlusion),

leading to areas of atrophy; further compounding their

hepatic dysfunction. In such cases, heroic attempts at bil-

iary decompression may not be in the patient’s best

interests and should be undertaken cautiously.

Historical Overview

Surgical Bypass

Initially, surgery was the mainstay of treatment for patients

with obstructive malignant jaundice. Treatment options for

distal CBD strictures range from definitive procedures, such

as choledochojejunostomy (either alone or combined with a

prophylactic gastrojejunostomy) to choledochoduodenos-

tomy [11], cholecystojejunostomy [12], cholecystogastrojej-

unostomy [13], cholecystotomy [14], or insertion of T-tubes

Fig. 1 Clinical examples of

malignant obstructive jaundice.

(a) ERCP image demonstrating

distal common bile duct (CBD)

stricture (block arrow) in a

patient initially thought to have

choledocholithiasis on pre-

operative imaging. (b) MRCP of

patient demonstrating hilar

stricture (block arrow) with

proximal biliary dilatation and

normal CBD caliber. (c) Patient

re-presenting with jaundice

following ERCP for pancreatic

cancer. The jaundice was

thought to be due to liver

dysfunction secondary to liver

replacement (block arrow). (d)

Recurrence of distal

cholangiocarcinoma following

pylorus-preserving

pancreaticoduodenectomy.

Multiple strictures were found,

including at the

hepaticojejunostomy (block
arrow 1) and segmental ducts

on right (block arrow 2)
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to obtain bile drainage [15]. The latter techniques have fallen

largely from favor, although cholecystojejunostomy has

enjoyed a resurgence with the advent of laparoscopic biliary

bypass [16, 17]. For hilar strictures, an intrahepatic duct

anastomosis may be employed as a palliative procedure.

These include the formation of a biliary–enteric anastomosis

using ducts from either segment III or IV (segment III or

segment IV bypass), or from peripheral ducts passing

through segment VI (right intrahepatic bypass) [18, 19].

Other single reports are present in the literature that describe

the use of Dacron bypass grafting [20] and even peritoneo-

venous shunt pumps [21].

Palliative Resection

Recorded mortality rates following pancreaticoduodenec-

tomy used to be as high as 25% [22–24], and, for these

reasons, biliary bypass (with its lower mortality rate and

zero risk of pancreatic leakage) was employed as palliation

for distal CBD strictures. However, sub-specialization and

improved experience in hepatobiliary surgery within high-

volume centers have greatly reduced the attendant mor-

bidity and mortality. For this reason, some centers would

advocate resection in patients with pancreatic tumors, on

the basis that if not curative, it offers good palliation.

Pancreaticoduodenectomy undertaken as a palliative pro-

cedure has been shown to result in improved survival rates

when compared with those of surgical bypass (12 months

versus 9 months) [25]. However, this practice is not

widespread, and its applicability for unresectable hilar

lesions is unknown and probably limited.

Radiologic Advances

External biliary drainage was the first non-surgical tech-

nique described for malignant obstructive jaundice [26].

Early reports consisted predominantly of internal–external

drainage catheters passing though the strictured bile duct

and into the duodenum [26]. These early radiological

drainage procedures were invaluable for patients who were

too frail for definitive surgery and had some role in pro-

longing survival. Disadvantages of exteriorization of bile

include pain, dislodgment of drainage catheters, and bile

and ascitic fluid leakages from around the puncture sites,

with associated volume depletion from this high-output

drainage [27–29]. The development of long-lasting internal

endoprostheses greatly improved quality of life and patient

mobility following decompression [30]. Although external

drainage is still used as a temporary measure in patients

suffering sepsis from cholangitis, the establishment of a

more permanent internal stent is now the goal of treatment.

Procedure-related complications, from the method of stent

placement, include sepsis from bile leakage, biliary

peritonitis, intra-abdominal collections, fistula formation,

pain, and duodenal perforation [9, 27–29, 31].

Endoscopic Retrograde Cholangiopancreatography

Endoscopic cannulation of the ampulla of Vater was first

described in 1968, and, since that time, ERCP has become

rapidly established as a valuable diagnostic and therapeutic

technique [32]. It is now widely used in the palliation of

malignant obstructive jaundice, and a combination of either

metal or plastic stents can be deployed endoscopically. In

cases where retrograde navigation of a malignant stricture

with a guidewire cannot be attempted, then a combined or

rendezvous procedure can be undertaken. In this procedure

a percutaneous radiologic guidewire can be passed across

the strictures, with endoscopic cannulation over this [33,

34]. Complications from ERCP include cholangitis, per-

foration, bleeding, fistulae, and acute pancreatitis [35–39].

Types of Biliary Endoprostheses and Stent Survival

Plastic Stents

Typical materials used in the composition of plastic stents

include Teflon, Percufex, polyethylene, and polyurethane

[40, 41]. Plastic stents are prone to early occlusion sec-

ondary to bacterial colonization and development of a

biofilm over their internal surface [42]. Precipitation of bile

(secondary to bacterial colonization) results in encrustation

over the internal surfaces of stents, and narrows the lumen

[43]. An increase in stent diameter of 0.2 mm results in a

three-fold increase in the rate of bile flow [44], and so, if

one presumes the reverse to be true, the decreased rate of

bile flow secondary to stent narrowing further encourages

precipitation of bile salts. The composition of the bile

draining through the stent may also be a factor; sludge

within bile increases its viscosity and causes early stent

failure in up to 30% of plastic stents [45].

Plant fibers from duodenal reflux may also become

incorporated into the intraluminal precipitation and further

contribute to stent clogging [46]. Microscopic irregularities

on the internal surfaces of stents have been shown to

enhance precipitation, and attempts have been made to

develop coatings which impede colonization by bacteria.

These include hydrophilic polymer-coated polyurethane

stents, silver-coated stents, and linings bonded with anti-

microbial agents [47–50]; however, data regarding the

clinical efficacy of such modifications are lacking.

In addition, the use of systemic prophylactic antibiotics

has also been postulated as a method of prolonging stent

patency. In vitro studies have demonstrated that quinolones

such as ciprofloxacin are able to achieve high concentrations
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within bile and reduce bacterial adhesion [51]. Systemic

antibiotic prophylaxis has been combined with ursodeoxy-

cholic acid (USD) in a further attempt to prolong patency

rates of plastic stents. USD is a bile-modifying agent, used in

the treatment of primary biliary cirrhosis and occasionally

indicated in the treatment of cholesterol-predominant gall-

stones. A Cochrane review of the combined use of systemic

antibiotics and USD failed to demonstrate any improvement

in stent duration following such treatment with a combina-

tion of the two, or of each agent used alone [52]. Since

disruption of the sphincter of Oddi (by passage of a stent

across it) allows the ascension of micro-organisms (with

subsequent colonization of the endoprosthesis), it may be

feasible to reduce bacterial colonization by positioning

stents above the sphincter, thus allowing it to function nor-

mally. There are clinical data that suggest that stents

positioned in this manner have longer patency rates and

lower failure rates; however, the numbers of patients in this

study were very small (n = 16) [53].

The only factor that has been consistently shown to

reduce encrustation and prolong patency of plastic stents is

its internal diameter [54, 55]. The typical size of plastic

stents varies from 7 Fr to 10 Fr [40, 41]; however, stents of

up to 14 Fr may be employed. The insertion of these stents

is limited by the trauma of insertion and discomfort when

positioned endoscopically. A further consideration is that

there are few duodenoscopes that can accept stents over

12 Fr in diameter. When a radiologic route is used, the

larger track size required trans-hepatically may significantly

increase the risk of bleeding and bile leak after insertion.

The risk of stent occlusion increases over the period of

time following insertion. For this reason, many centers

employing plastic stents as palliation will undertake routine

stent changes at intervals of 3 months or greater. Stent

migration can also be a problem, but it appears to be more

common when used for benign biliary disease with a con-

comitant sphincterotomy. The use of multiple stents has been

previously described for benign biliary conditions but not for

malignant strictures (other than hilar strictures) [56, 57].

Having additional stents in situ increases the functional

diameter for biliary drainage and may also allow free

drainage of bile from around the stents, should one occlude.

The authors of this review, who undertake ERCP for palli-

ation of obstructive jaundice, will frequently insert multiple

stents for this reason. Data collection is currently in progress

to determine if this policy prolongs median patency rates.

Metal Stents

Patency rates of plastic stents fueled the development of

metal stents which are self-expanding, allowing their

deployment over a narrow track if done percutaneously, or

via standard delivery systems if positioned endoscopically.

The internal diameter of a metallic stent when fully

expanded can be up to three-times greater than that of a

standard plastic prosthesis. Other purported advantages are

that metal stents become covered by biliary epithelial cells

and so are incorporated into the bile wall, reducing the risk

of migration [31] (but also precluding their use for benign

conditions), and that spaces between the supporting struts

of metal stents allow further drainage of bile between them.

This feature may be of particular value in allowing bilateral

decompression of the biliary tree when stents are utilized

for hilar strictures [29]. The main thrust behind the evo-

lution of metal stents is the larger internal diameter, which

should, in theory, increase long-term patency rates.

There are several designs of metallic stents, with vari-

ations in diameter of the expanded stent (10 mm to

12 mm), the diameter of their delivery system (7 Fr to

12 Fr) length of stent, and wall thickness [31, 58]. The

most common type in use is the Wallstent, made of cobalt

alloy with a fully expanded diameter of 30 Fr and delivery

stems of 7 Fr [58]. The major drawback to the use of

metallic stents is their price, metallic stents being 15–40

times dearer than plastic stents [59]. It can be argued that

greater initial ‘outlay’ costs are made up for by longer

survival, greater patency rates, and reduced need for re-

intervention, and these considerations will be assessed

further, later on in this review.

Covered Metal Stents

Whilst displaying a possible greater resistance to early

occlusion than plastic stents, metallic stents can still become

blocked, the mechanism for this being tumor ingrowth

around and into the spaces between the metal lattice in the

stent side-wall. In an attempt to counteract this problem

silicone-lined stents have been designed to occlude the inter-

strut spaces. In a further advance on this, covered stents with

linings bounded to cytotoxic agents, such as paclitaxel, are

also now available for clinical use, although there are no

significant data regarding their efficacy in humans [60]. One

may surmise that potential advantages gained in longer

patency from such covered stents may only be fully realized

for distal malignant strictures, since the loss of inter-strut

spaces may impede drainage of hilar lesions.

Treating Stent Occlusion

Plastic stent occlusion, when it does occur, is relatively

easily treated by repeat endoscopy and re-insertion of

another metallic/plastic stent. If an endoscopic approach is

no longer possible, due to duodenal compression from an

advanced malignancy, then a percutaneous insertion of the

stent can be employed. Occlusion of metal stents can be

more problematic, since the stent cannot easily be removed
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after insertion and the unblocking of such stents usually

requires the re-establishment of a lumen with the blocked

stent in situ. Techniques described include balloon trawling

of the stent endoscopically [43], and insertion of a plastic

endoprosthesis or re-insertion of a second metallic stent

thought the lumen of the occluded stent [43, 61]. Of these

methods, it has been reported that re-insertion of a further

stent, in particular a metal stent, offers the best chance of

successful re-canalization [62].

Stent-Related Complications

Irrespective of the techniques employed to deploy biliary

endoprosthesis, the stents themselves may also cause

complications and contribute to post-procedure morbidity.

Plastic stents have been reported to cause duodenal per-

foration by being incorrectly placed at the time of

procedure, with the result that the mechanical force exerted

by the tip of the plastic stent against duodenal intestinal

mucosa causes necrosis over time. Inflexibility or a stent of

an incorrect length may also lead to pressure necrosis [63,

64]. Perforations may also occur secondary to stent

migration. Case reports exist of stents causing colovaginal

fistulae [65], colovesical fistulae [65], colocutaneous fist-

ulae [66], perforations within parastomal hernia [67], or

other incarcerated herniae [68], perforations of sigmoid

diverticulae [69], and small bowel perforations, usually

involving the distal ileum [70–72]. In many of these cases,

stent perforation occurs within the presence of other,

unrelated, bowel abnormalities, including colonic diver-

ticulae and abdominal wall herniae. Although the

migration of metallic stents is less common, it may still

occur in up to 6% of cases [73]. Stent fracture has been

reported [74], and acute pancreatitis, duodenal perforation,

upper gastrointestinal bleeding [75], and even air embolism

[76], have been reported following metallic stent

deployment.

Which Palliation to Choose?

The relative merits, cost benefits, and palliative efficacy of

surgery versus endoscopic stenting, or percutaneous stent-

ing, has been the subject of numerous systematic reviews

and randomized controlled trials. A review of all English-

language studies comparing surgery versus stents; endo-

scopic versus percutaneous placement of stents; plastic

versus metal stents, and covered metal stents versus

uncovered metal stents, was undertaken. Manuscripts

included were retrospective cohort studies and randomized

controlled trials. Main outcome measures were stent

patency, survival, mortality, and morbidity. Secondary

outcome measures were quality of life and cost

effectiveness. Where possible, data regarding hilar and

malignant structures were considered separately.

Surgery Versus Stents

Tables 1 and 2 summarize procedures and cost data for

studies comparing surgery versus stenting for malignant

jaundice [77–87]. Of the studies reviewed, five were ran-

domized controlled trials. All studies, with the exception of

those by Artifon et al. [82] and Maosheng et al. [87]

compared plastic endoprosthesis with surgery. Only one

study was found that compared surgery with stenting for

the management of hilar strictures [83], the remainder of

the studies including only patients with distal CBD

occlusion. The most common pathologic condition for

distal CBD strictures was pancreatic adenocarcinoma. The

study by McGrath et al. [85] was the only one found to

compare percutaneous stent insertion alone, rather than the

endoscopic route, with surgical bypass.

A Cochrane meta-analysis of three of the randomized

controlled trials (RCTs) included in Tables 1 and 2

(Anderson et al., Smith et al., and Shepard et al.) found no

differences in therapeutic success between stenting and

surgery, with a trend toward a reduced risk of immediate

complications following stenting [59]. The relative risk of

late biliary obstruction was greater for stenting than for

bypass (P \ 0.00001) [59]. The majority of studies

reviewed reported longer in-patient admissions following

surgery, which was associated with higher cost (even when

later admissions for stent changes and stent-related com-

plications were included). In keeping with the Cochrane

review, the majority of studies in Table 2 suggested a higher

degree of late readmissions following stenting than follow-

ing surgery, although in many of the studies it was not made

clear if these differences were statistically significant.

Although technical success following surgery was good

(ranging from 70% to 100%), surgical techniques varied

across the studies and even within individual studies. The

lower values for technical success rate are unusual and may

be accounted for by some centers undertaking chol-

ecystjejunostomies as drainage procedures. A retrospective

analysis of 218 patients with pancreatic cancer fond that

only 20% of the patients had cystic ducts suitably placed

and/or patent to allow such a procedure to be successful

[88]. Only one study ([83]) reported better survival fol-

lowing bypass than following stenting. As yet unpublished

data from Leicester, UK, retrospectively comparing sur-

vival of patients matched for pancreatic tumor stage, also

suggest that biliary bypass may result in prolonged survival

when compared with stenting. However, these data must be

interpreted with caution, since patient suitability for oper-

ative intervention will almost certainly contribute to such

survival advantages.
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Table 2 demonstrates that up to 25% of patients

undergoing endoscopic treatment of their malignant jaun-

dice proceeded to develop gastric outlet obstruction. A

major advantage to the undertaking of a biliary bypass is

the option of prophylactic gastrojejunostomy to obviate

such future problems. A recent RCT examining the need

for prophylactic gastrojejunostomy found that it signifi-

cantly reduced the risk of subsequent gastric outlet

obstruction without increasing complication rates [89]. At

present there are no studies comparing laparoscopic biliary

bypass with endoscopic or trans-hepatic non-surgical

drainage. It remains to be seen what impact laparoscopic

bypass will have.

One can surmise from the data presented that non-sur-

gical palliation can be achieved with a similar technical

success to that of surgical bypass, at cheaper cost and with

a trend toward a lower risk of short-term complications.

However, surgical bypass would appear to provide better

long-term palliation in patients, both in terms of prevention

of recurrent jaundice and by including a prophylactic

gastrojejunostomy to prevent future gastric outlet obstruc-

tion. Hence, a biliary endoprosthesis should, perhaps, be

reserved for those patients with a shorter expected survival

time. The cut-off point in survival time that determines

which of these two treatment modalities should be used has

often been quoted as 6 months [86, 87, 90]. Other

determinants of poor survival rates include the presence of

peritoneal or liver metastases and a low Karnofsky index of

performance [91]. These considerations could be useful in

selecting the appropriateness of cases for bypass proce-

dures versus endoscopic stenting.

Endoscopic Placement Versus Percutaneous Placement

of Stents

There are relatively few comparisons of endoscopic

deployment of stents versus the trans-hepatic method.

Table 3 summarizes the data [28, 92–95]. It is generally

perceived that trans-hepatic drainage carries a higher risk

of morbidity than does endoscopic drainage, with four of

the five studies reviewed demonstrating this, although only

one study by Speer et al. found this difference to be sta-

tistically significant. In addition, there is a suggestion that

trans-hepatic drainage might also incur a higher mortality

rate than would endoscopic drainage. Both endoscopic and

trans-hepatic methods of stent placement carry a higher

risk of cholangitis and other complications than does per-

cutaneous drainage alone [93]. Hence, percutaneous

drainage (whilst not a definitive solution to malignant

jaundice) still has a role to play in the patient whose con-

dition is unstable and who requires emergency

decompression of the biliary tree.

Table 1 Comparisons of success rates, morbidity, mortality and long-term survival between surgical bypass and stenting for malignant

obstructive jaundice

Procedure efficacy and complications

Name Study

type

Year Stricture Number

of patients

Success

rate (%)

(Early) complications

(%)

Mortality

(%)

Survival time

(months)

Hilar Distal Stent Bypass Stent Bypass Stent Bypass Stent Bypass Stent Bypass

Connor et al. [83] Prosp 2007 233 – 205 20 – – 23.4 30 9.3 0 4.9* 16.3*

Artifon et al. [82] RCT 2006 – 30 15 15 100 100 33 47 0 0 5.8a 7.2a

Maosheng et al. [87] Retro 2001 – 60 19 41 100 100 5* 22* 5 0 6.6 7.5

Raikar et al. [81] Prosp 1996 – 66 34 32 – – 21 33 2.9 3.5 No difference

van de Bosch et al. [86] Retro 1994 – 107 63 44 95.2 93.2 – – 13.6 12.7 4.7 5.5

Smith et al. [80] RCT 1994 – 104 101 103 92.2 93.1 11.0* 28.7* 3.0* 13.9* 5.3 6.5

Anderson et al. [77] RCT 1989 – 50 25 25 98 94 30 20 0.1 0.1 3.0 3.6

McGrath et al.85 Retro 1989 – 73 21 52 81 100 33 15 33 0 4.0 7.0

Shepard et al. [84] RCT 1988 – 48 23 25 82 92 7 14 9 20 5.5 4.5

Bornman et al. [78] RCT 1986 – 50 25 25 84 76 28 32 8 20 4.8 3.8

Leung et al. [79] Retro 1983 – – 64 34 – – 21.0 33.0 3.0 4.0 – –

* Statistically significant (P \ 0.05)
a Approaching significance

– Data not available from manuscript

RCT randomized controlled trial

Retro retrospective study

Prosp prospective study

Values of interest within the table are shown in bold type
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Pinol et al. reported higher success rates with trans-

hepatic drainage than with endoscopic means, a finding

reflected by Lee et al. some years later [93, 94]. However,

in the former study, all the trans-hepatic procedures

involved self-expanding metal stents (and, in the paper by

Lee et al., it was acknowledged that metal stents were more

frequently deployed when the trans-hepatic route was

used). The predominance of metal stent usage trans-

hepatically, may explain the higher success rates and

longer patency rates described in these studies. With

increasing complexity of hilar strictures (Bilroth type IV), a

percutaneous trans-hepatic technique of stent deployment

may confer better long-term patency as shown by Lee et al.

[93]. At present, endoscopic drainage is frequently

described as the preferred choice in achieving biliary

decompression and may offer a lower risk than the trans-

hepatic method. It must be stressed, however, that there is a

lack of comparative studies between the two techniques.

Trans-hepatic drainage should certainly be considered in

those patients whose endoscopic drainage fails, either alone

or in the setting of a combined endoscopic/radiologic

rendezvous procedure.

Metal Versus Plastic Stents

All bar one of the studies reviewed found metal insertion

to result in a longer patency time, with reduced risk of

recurrent jaundice when compared with plastic endo-

prostheses (Table 4) [94, 96–101]. A Cochrane review

found no significant differences between technical success

rates, survival or complications between metal and plastic

stents, but confirmed that metal stents had a reduced

relative risk for recurrent biliary obstruction [59]. Whilst

initial costs for metal stent insertion were greater than

when plastic stents were used, many studies found that

overall costs (after the inclusion of repeat ERCP and re-

stenting) were comparable and occasionally lower in

those patients undergoing insertion of metal stents [94,

97, 98, 101]. Prat et al. are unique in that they compared

ERCP and repeat-plastic stenting on an ad hoc basis,

ERCP and regular changes of stents with metal stent

insertion [101]. They found that symptom-free survival

times were comparable between the latter two groups,

suggesting that regular ERCP and change of stent might

achieve as good a control of symptoms as metal stents

Table 4 Comparisons of success rates, morbidity, mortality, and long-term survival between metal and plastic stenting for malignant obstructive

jaundice

Procedure efficacy and complications

Name Study

type

Year Number

of patients

Stricture Method of

stent insertion

Success

rate (%)

(Early)

complications (%)

Mortality (%)

Plastic Metal Hilar Distal Perc Endo Plastic Metal Plastic Metal Plastic Metal

Soderlund et al. [96] RCT 2006 51 49covered – 100 All endoscopic 98.0 95.9 3.9 4.1 2.0 0

Pinol et al. [94] RCT 2002 26 28 31 22 26 28 58* 75* 35 61 42 36

Prat et al. [101] RCT 1998 33PRN 34 – – All endoscopic No differences between groups

34REG –

Schmassmann

et al. [99]

Retro 1996 70 95 – – All endoscopic 88 95 – – 2 3

Wagner et al. [97] RCT 1993 9 11 20 0 Rendezvous

procedure

88.9 100 33.3a 9.1a 0 0

Knyrim et al. [98] RCT 1993 31 31 – – Endoscopic/

rendezvous

100 100 36* 15* 0 0

Davids et al. [100] RCT 1992 56 49 – – All endoscopic 95 96 11 12 4* 14*

* Statistically significant (P \ 0.05)
a Not stated in manuscript if statistically significant

– Data not available from manuscript

Perc percutaneous approach

Endo endoscopic approach

covered covered metal stent

PRN plastic stent changed as needed (when blocked)

REG Plastic stent changed regularly

RCT randomized controlled trial

Retro retrospective study

Prosp prospective study

Values of interest within the table are shown in bold type
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would. In the long term, this approach was found to be

more costly [101], and, one may surmise, would have a

greater impact on a patient’s quality of life than would

metal stenting alone. With the present evidence it would

appear that metal stents confer significant advantages in

maintaining longer-term patency of the biliary tree, with

equivalent rates of morbidity, mortality and success to

those of a plastic endoprosthesis. The initial cost of

deployment is greater with metal stents, but this initial

expenditure may be offset by reduced post-procedure

re-admissions and necessitated changes of stent. These

savings, however, are only appreciable if the patient’s

survival is for longer than 6 months [101].

Covered Metal Versus Uncovered Metal Stents

At present there are few studies comparing covered and

uncovered metal stents. Two of the three studies reviewed

reported that covered metal stents were associated with a

significantly longer patency than uncovered stents

(Table 5) [102–104]. All studies reported a higher rate of

stent migration and higher rate of acute cholecystitis with

covered stents [102–104]. The higher rate of acute chole-

cystitis with covered stents is presumably secondary to

occlusion of the cystic duct by the stent side-wall. This

feature of covered stents may also reduce their efficacy in

the management of hilar strictures, because the side cov-

ering could prevent adequate drainage of intrahepatic

ducts. Whilst the covering prevents tumor in-growth, it

may also reduce the ability of the stent to ‘bed’ into the

epithelial lining of the bile duct and contribute to the

increased risk of migration. In a report of endoscopic

removal of covered and uncovered metal stents, the pres-

ence of a stent covering was the only factor predictive of

successful stent extraction [105].

Photodynamic Therapy

Photodynamic therapy is a method that produces tissue

necrosis, using laser therapy in conjunction with a photo-

sensitizer. A photosensitizing agent is employed, which

accumulates in proliferating tissue. Following illumination

with a laser, free radicals are generated, resulting in

necrosis and apoptosis of cells [106]. Tissue necrosis is

typically achieved at a depth of 4–6 mm, and the

destructive effect can be augmented by the delivery of

systemic oxygen [106]. Photodynamic therapy can be used

as primary therapy to control tumor growth and to prolong

the patency rates of biliary endoprostheses.

There have been a number of studies, including a ran-

domized controlled trial, which showed an increase in

median survival time from 98 days to 493 days following

photodynamic therapy [107–109]. Photodynamic therapy

has been used to re-canalize blocked metal stents [110]. As

discussed previously, recurrent biliary obstruction, and

subsequent cholangitis secondary to stent failure, is a major

cause of morbidity and limitation of survival time in

patients with malignant jaundice. Hence, prolongation of

stent patency may also have a significant impact on sur-

vival times.

Skin photosensitization is a major side effect of

photodynamic therapy. A typical regimen following

administration of the photosensitizer requires patients to be

exposed to no more than 60 W of light for the first 24 h and

to avoid external lighting for at least 1 week [110]. In

addition, despite its potential efficacy, severe complications

have been reported, including fatal liver abscesses and

gallbladder empyemas [110]. A National Cancer Research

Network multi-center randomized trial is presently under-

way (PHOTOSTENT 2), comparing photodynamic therapy

and stenting with stenting alone for patients with advanced

or metastatic cholangiocarcinoma. The results of this study

should provide more data regarding the efficacy of this

promising technique. However, at present, photodynamic

therapy is not a widely adopted treatment for malignant

jaundice.

Radiotherapy

Both intraductal brachytherapy and external beam radio-

therapy have been evaluated in the management of

advanced non-resectable cholangiocarcinoma. Data from

external beam radiotherapy are limited to mostly retro-

spective studies involving small numbers of patients. In

the context of extending stent patency, there is some

evidence that external beam radiotherapy results in longer

patency of metal stents, from 3.7 months to 9.8 months

[111].

Intraluminal brachytherapy involves the use of iridium-

192 seeds placed either percutaneously or endoscopically.

[112, 113]. Intraluminal brachytherapy combined with

external beam radiotherapy has been described as leading

to complete resolution of biliary strictures; however

,recurrent stricturing is common, and, as a result, this

treatment modality is usually used in combination with

permanent insertion of a biliary endoprosthesis [114].

Intraluminal brachytherapy and stenting combined has

been shown to increase stent patency and to prolong sur-

vival in hilar cholangiocarcinoma [115]. Stent patency

rates of up to 14 months and 30 months have been reported

with this technique for hilar and distal biliary strictures,

respectively [116]. At present there are no randomized

controlled trials comparing these therapies with stenting

alone.
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Conclusion

Effective and lasting palliation of malignant jaundice is

a priority to achieve both quality of life and prolong sur-

vival. The exact method of palliation is determined by the

patient’s personal preferences, expected survival time, and

location of stricture. For patients with distal biliary stric-

tures, who have an expected survival period of greater than

6 months and suitable fitness, then surgical bypass should

be considered with a prophylactic gastrojejunostomy. There

is good evidence that metallic stents provide longer palli-

ation than do plastic ones, with a cost benefit if patient

survival is for longer than 6 months. Hence, metallic stents

may be suitable alternatives for patients who are too infirm

or unwilling to undergo surgical bypass. Plastic stents are

appropriate for patients with limited survival times. Hilar

strictures represent a unique management problem and may

respond less well to palliation than distal occlusions. There

are few comparative data favoring an endoscopic approach

over percutaneous methods, but endoscopic stent placement

appears to be safe and well tolerated and the favored route

of stent insertion across all the studies reviewed. Adjuvant

therapies, such as photodynamic therapy, intraluminal

brachytherapy, and external beam radiotherapy, may further

prolong stent patency, but published data (particularly in the

form of randomized controlled trials) is lacking.
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