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Background: Patients with metastatic disease of the liver can have hyperbilirubinemia due to a number
of reasons, including biliary obstruction. The purpose of this study was to analyze patient outcomes after
percutaneous biliary drainage (PBD) catheter insertion in patients with extensive hepatic metastatic tumor
burden.

Methods: Out of 746 PBD insertions, 44 patients (24 males, 20 females, mean age 57.4 years, range,
34-80 years) had metastatic malignancy with a hepatic tumor burden of greater than 20% parenchymal
volume based on pre-procedure computed tomography (CT) or magnetic resonance imaging (MRI).
Laboratory data before and after PBD insertion were compared. Survival and outcomes analysis performed.
A subanalysis was performed on patients with CT-demonstrated catheter traversal of tumoral tissue.
Results: A PBD catheter was successfully inserted in all patients. The mean serum bilirubin level decreased
significantly from 10.9+6.4 mg/dL immediately prior to PBD insertion to 7.1+5.6 mg/dL (P<0.001) within
one month post PBD insertion. Four patients (11%) demonstrated normalization of bilirubin levels to less
than 1.6 mg/dL. Of the 14 patients with a post-procedure CT or MRI, the PBD catheter traversed a tumor
in 11 (79%). One of these patients required a transfusion after the procedure and one had recurrent catheter
exchanges due to pericatheter leakage. The 30-day overall survival was 41% with a median survival of 19 days.
The percentage decrease in serum bilirubin after PBD insertion and pre-procedure international normalized
ratio (INR) were correlated with improved survival (OR =3.7, P=0.010 and OR =4.9, P=0.028 respectively).
The PBD-associated major complication rate was 16%.

Conclusions: In patients with hyperbilirubinemia and extensive hepatic metastatic disease burden, survival

was dismal after PBD catheter insertion. Serum bilirubin level normalization occurred rarely.
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Introduction malignant biliary obstruction can be crucial for preventing

acute cholangitis with accompanied sepsis, symptomatic
In patients with advanced metastatic disease of the liver, relief of hyperbilirubinemia-associated pruritus (1), and
tumors located adjacent to the biliary tree can exert mass in some cases, can facilitate a patient’s access to further
effect resulting in biliary obstruction. Decompression of chemotherapy (2,3). However, this patient population may
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Table 1 Patient demographics

Characteristic N [%]
Hepatic tumor burden
20-40% 30 [68]
40-60% 11 [25]
>60% 31[7]
Site of primary tumor
Colorectal 14 [32]
Pancreatic adenocarcinoma 9 [20]
Breast 3[7]
Intrahepatic cholangiocarcinoma 3[7]
Neuroendoctrine 2 [5]
Esophageal 2 [5]
Duodenal 2 [5]
Gallbladder 2 [5]
Gastric cancer 11[2]
Spindle cell 11[2]
Anal 1[2]
Non-small cell lung cancer 11[2]
Leiomyosarcoma 11[2]
Cervical cancer 11[2]
Hurthle cell thyroid cancer 11[2]
Prior hepatic therapies
Hepatic resection 419]
Radioembolization 419]
Thermal ablation 2 [5]
Systemic chemotherapy 35 [80]

be prone to intrinsic liver dysfunction related to extensive
hepatic parenchyma replacement with tumoral tissue
or hepatotoxic chemotherapies, which can also result in
hyperbilirubinemia (4). Thus, the actual contribution of
obstruction versus intrinsic hepatic dysfunction can be
difficult to ascertain.

While percutaneous biliary drainage (PBD) catheter
insertion has been shown to be an effective and safe
method for decompressing an obstructed biliary tree (5),
the presence of metastatic disease of the liver can impose
particular challenges. Multifocal biliary obstruction can be
difficult or impossible to adequately drain with a reasonable
number of catheters. Furthermore, there may be risk for
direct catheter traversal through malignant tissue prior to
entering the biliary tree, with potentially increased risk of
acute and chronic hemorrhagic complications, inadequate
pericatheter tract formation with persistent pericatheter
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leakage, or bacterial seeding of necrotic tumor given the PBD
catheter continuity with the GI tract. Thus, while palliative
reduction in bilirubin levels and mitigation of cholangitis
risk are important goals of PBD insertion in this patient
population, the risk of complications with PBD insertion
through tumoral tissue may be elevated, and the overall
benefit of drainage in this patient population with end-stage
malignancy may be questionable. Therefore, the purpose of
this study was to analyze outcomes of PBD catheter insertion
in patients with extensive hepatic metastatic tumor burden.

Methods
Study population

Institutional review board approval and a waiver of informed
consent were obtained for this retrospective study. Review
of the interventional radiology procedural database revealed
746 patients who underwent PBD catheter insertion
between December 2005 and April 2013. Of these, 266 were
performed in patients with metastatic disease of the liver in
the setting of hyperbilirubinemia and radiologic evidence of
biliary ductal dilation. Patients were included in the study
if they had more than 20% hepatic tumor burden based
on review of the pre-procedure computed tomography
(CT) or magnetic resonance imaging (MRI). Patients with
extrahepatic cholangiocarcinoma were not included.

A total of 44 patients (24 males, 20 females, mean age
57.4 years, range, 34-80 years) were included for analysis.
Thirteen patients (30%) had clinical and laboratory findings
concerning for cholangitis at initial presentation. Colon
cancer (n=14, 32%) and pancreatic cancer (n=9, 20%) were
the two most common sites of primary tumor (Zable I).
Previous oncologic treatments in the patient population are
detailed in Table 1. The average number of chemotherapy
regimens used for each patient was 2.2 (range, 0-7). Nine
patients (20%) did not receive any oncologic treatment
prior to PBD placement due to advanced presentation of
disease. In 11 patients (25%), an ERCP was attempted or
performed prior to PBD placement. Seven patients (16%)
presented with an occluded endoscopic biliary stent.

PBD insertion technique

All procedures were performed by or under the direct
supervision of an attending interventional radiologist.
Moderate sedation and prophylactic antibiotics were utilized
in all cases. Patients with an international normalized ratio
(INR) greater than 1.5 or platelet count less than 50,000
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were transfused with fresh frozen plasma or platelets,
respectively, until the threshold value was achieved. Based
on review of the pre-procedure CT or MRI, the appropriate
biliary access site was chosen at the discretion of the
operator. For right-sided biliary decompression, biliary
ductal access was performed using fluoroscopic guidance.
Using a 22-gauge needle, blind passes were made until a bile
duct was successfully accessed based on injection of dilute
iodinated contrast. A cholangiogram was then performed
to assess the biliary access point. If the access point was
deemed suboptimal due to an excessively central puncture
or non-continuity with a specifically desired distribution, a
second access to a more optimal site was performed with a
second 22-gauge needle using fluoroscopic guidance. For
left-sided biliary decompression, biliary ductal access was
achieved using fluoroscopic or sonographic guidance at
the operator’s discretion. Once an acceptable access point
was achieved for catheter insertion, the tract was then
dilated with a 6 French triaxial dilator system (Accustick,
Boston Scientific, Natick, MA or Aprima, Cook Medical,
Bloomington, IN, USA) to allow advancement of a
guidewire across the common bile duct into the duodenum.
An 8 or 8.5 French locking pigtail PBD catheter (Flexima,
Boston Scientific or Ultrathane, Cook Medical) was then
inserted with the pigtail loop positioned in duodenum. In
cases where the site of obstruction could not be traversed,
an 8 French pigtail drainage catheter (Flexima, Boston
Scientific) was inserted above the site of obstruction. After
several days of drainage, traversal of the obstruction was
reattempted.

Data acquisition

Medical records were retrospectively reviewed for patient
demographics, procedural detail, relevant laboratory
values, and clinical course. The total serum bilirubin and
alkaline phosphatase values were recorded immediately
pre-procedure and at its lowest point within a month
after PBD insertion. For patients with a CT scan or MRI
performed subsequent to PBD insertion, imaging findings
were reviewed as described below. Treatment-related
complications were classified according to the reporting
standards of the Society of Interventional Radiology (6).
Given the poor life expectancy of the study population, only
complications specifically attributable to the PBD insertion
were included, such as persistent pericatheter leakage
requiring a catheter check under fluoroscopy, hemorrhage
related to PBD insertion as evidenced by need for packed
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red blood cell transfusions or additional intervention,
prolonged catheter-related pain, and episodes of cholangitis
requiring hospitalization. The date of death for each patient
was obtained from medical or public records for all patients.

Iimage analysis

All patients had a CT or MRI prior to the procedure.
Imaging was reviewed for assessment of tumor burden and
categorized as 20-40% hepatic volume replacement by
tumor, 41-60%, or greater than 60% replacement. Patients
with a post-PBD insertion CT scan or MRI underwent
additional analysis. The first imaging study after PBD
insertion was reviewed to ascertain whether the PBD catheter
traversed tumor tissue prior to entering the biliary tree.
Additionally, the presence of hemorrhagic complications such
as hemoperitoneum or subcapsular hematoma was assessed.

Statistical analysis

Changes in laboratory values prior to and after PBD
insertion were compared using the student’s paired #-test.
Mean values presented with standard deviation (SD).
The initial bilirubin level, number of chemotherapy lines,
alkaline phosphatase levels, INR, and tumor burden
(20-39%, 40-59% or >60%) were assessed as potential
predictors of the percentage change in total bilirubin level
after PBD insertion with linear regression analysis. The
overall survival, defined as the period from the date of
PBD placement to the date of death, was calculated using
the Kaplan-Meier technique. Univariate Cox regression
analysis was performed to assess predictors of survival
based on the following characteristics: age, number of prior
chemotherapy regimens, tumor burden, initial bilirubin
level, initial alkaline phosphatase level, INR, and percent
change in bilirubin level after PBD insertion. Multivariate
Cox regression analysis was performed using the variables
found to be significant on univariate analysis. A P value
of less than or equal to 0.05 was considered statistically
significant. Statistical analysis was performed using SPSS
statistical software v22 (IBM, Chicago, IL, USA).

Results
Technical success rate

In two patients, access through the biliary system into the
duodenum was initially not able to be achieved. In both
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Figure 1 A 57-year-old female with extensive hepatic metastases and hyperbilirubinemia. (A) The initial percutaneous cholangiographic

image demonstrates multifocal biliary stenoses throughout the bilateral intrahepatic biliary tree; (B) fluoroscopic image after insertion of a

left and right PBD; (C) axial CT image demonstrates a left (arrowhead) and right (arrow) PBD traversing tumor tissue. PBD, percutaneous

biliary drainage; CT, computed tomography.

patients, a drainage catheter was inserted peripheral to the
occlusive lesion; after 2 days of drainage, the lesion was
able to be traversed in both patients. All other procedures
were technically successful. Twenty-nine patients (64%)
underwent insertion of one PBD, 14 (29%) received two,
and 1 patient (2%) received three PBD catheters.

Serum laboratory outcomes

The median and mean pre-procedural total serum bilirubin
levels were 10.6 and 11.7£6.7 mg/dL (range, 2.7-27.6 mg/dL).
Of the 37 patients with postprocedural serum liver function
tests available, the mean serum bilirubin levels decreased
significantly from 10.9x6.4 to 7.1+5.6 mg/dL (P<0.001)
within one month post PBD insertion. The serum total
bilirubin decreased by at least 20% in 25 patients (68%).
Of these 25 patients, the mean decrease in bilirubin levels
was 52%=+23% (5.5+3.1 mg/dL). Four patients (11%)
demonstrated normalization of bilirubin levels to less than
1.6 mg/dL. In those four patients, the median initial bilirubin
level was 5.8 mg/dL (range, 4.2-9.2 mg/dL).

The mean alkaline phosphatase levels dropped significantly
from 592+270 to 345+171 (P<0.001) after PBD insertion.
Seventy-eight percent of patients (n=29) demonstrated a 20%
or greater decrease in serum alkaline phosphatase level after
PBD insertion. The mean pre-procedure INR was 1.36+0.28
(range, 1.0-2.4). Neither initial total bilirubin levels, alkaline
phosphatase level, INR, number of chemotherapy regimens,
nor tumor burden were predictive of the change in bilirubin
levels after PBD insertion.

Tumor tissue traversal
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Fourteen patients had a post-PBD insertion CT scan. In
11 cases (79%), the PBD was demonstrated to traverse
tumoral tissue prior to entering the biliary tree (Figure I).
One of these patients had a small subcapsular hematoma
associated with the catheter. One patient had recurrent
pericatheter leakage and catheter occlusion, requiring five
catheter exchanges over the ensuing 2 weeks, with progressive
catheter upsizing to 14 French. One patient required a
packed red blood cell transfusion 3 days after the procedure
due to a hematocrit level that drifted from 0.33 L/L
to 0.26 over 2 days.

Complications

There were 7 major PBD-related complications (16%)
within 30 days of PBD insertion, consisting of five patients
with subsequent cholangitis requiring admission and two
patients requiring blood transfusions within a week of
PBD insertion with an INR of 1.3 and 1.5. Of these, one
patient died during the same admission. Nine patients
had minor complications including prolonged abdominal
pain, dehydration, and catheter exchange due to catheter
obstruction or retraction.

Survival

The 30-day overall survival rate after PBD insertion
was 41% (Figure 2). The median survival for the study
population was 19 days (95% CI: 8-30 days). The only
variables correlated with survival on univariate analysis
was the percentage change in serum total bilirubin level
after PBD insertion (P=0.005) and INR (P=0.020). On
multivariate analysis, both percent change in bilirubin levels
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Figure 2 Kaplan-Meier survival graph after PBD insertion. PBD,

percutaneous biliary drainage.

and INR were independently predictive (OR =3.7, P=0.010
and OR =4.9, P=0.028 respectively).

Discussion

A majority of patients in the current study demonstrated
greater than 20% decrease in serum levels of total bilirubin
and alkaline phosphatase after PBD insertion, which is
compatible with some degree of biliary tree decompression.
However, normalization of serum bilirubin levels occurred
rarely. It has been previously reported that liver function
is unlikely to normalize following PBD insertion if there is
involvement of greater than 75% of the hepatic parenchyma
by tumor (7). The current results suggest that normalization
may rarely occur at a much lower threshold of tumor
involvement in this population.

Patients with extensive hepatic metastatic tumor burden
are typically at the end-stage with a poor prognosis; therefore,
death due to PBD insertion versus natural disease course
is difficult to ascertain. Patients who are in the process of
acute hepatic failure typically have an extremely short life
expectancy (8). The median survival in the current study
population was only 19 days after PBD insertion. A poor
prognosis has previously been reported with PBD insertion for
patients with obstructive jaundice in the setting of advanced
malignancy (9-11). While previous studies in patients with
advanced solid malignancies have demonstrated median
overall survival of up to 2.9 months, 90% of patients were
eligible for chemotherapy following PBD placement (12).
Kasuga et al. reported that multiple liver metastases and
multiple prior chemotherapy administrations were both
independently associated with a poorer prognosis following

© Journal of Gastrointestinal Oncology. All rights reserved.

879

PBD insertion, with median survivals of 65 and 34 days in
patients with successful and unsuccessful PBD insertion (9).
While the degree of hepatic tumor burden was not reported
in these other studies, all patients in the current study had
extensive hepatic tumor burden that may not be treated
at all centers. Furthermore, none of the patients in this
study received any chemotherapy after PBD insertion.
Finally, the vast majority of studies on PBD insertion in
patients with advanced malignancy primarily analyzed
patients with common bile duct obstruction by extrahepatic
cholangiocarcinoma, primary gallbladder cancer, and
primary pancreatic cancer, whereas the current study
analyzed only patients with extensive intrahepatic metastatic
disease burden and intrahepatic biliary obstruction.

Given the generally poor survival after PBD insertion, pre-
procedural predictors of survival can be helpful to optimize
patient selection. Previously reported predictors of poor
prognosis after PBD insertion include an ECOG performance
status score of greater than 2 (10), high pre-procedural total
bilirubin levels (12), and a postprocedural serum bilirubin
level of less than 2 mg/dL (13). The ECOG status of the
current patient population was not consistently known,
given its retrospective nature. The absolute post-procedural
serum bilirubin level did not correlate with survival in the
current study. However, the pre-procedure INR and the
percentage change in bilirubin levels after PBD insertion
were independently predictive of survival. While an elevated
INR can predispose patients to hemorrhagic complications,
it can also be reflective of poor hepatic synthetic function
related to hepatic failure, which may be present in this
patient population due to parenchymal replacement by
tumor or prior hepatotoxic chemotherapies. The finding
that higher percentage decreases in bilirubin were predictive
of longer survival may suggest that PBD decompression of
an obstructed biliary system improves survival or may be
reflective of the underlying etiology of hyperbilirubinemia,
i.e., biliary obstruction versus intrinsic hepatic dysfunction
from prior hepatotoxic chemotherapy or parenchymal
replacement. However, the generally poor survival suggests
that these predictors may not be particularly impactful.

The primary goal of many interventions performed in
patients with end-stage malignancy is symptom palliation.
While PBD catheter insertion may improve symptoms
related to hyperbilirubinemia and mitigate cholangitis in
patients with extensive hepatic tumor burden, subjective
measures of symptom improvement and other quality of
life measures such as PBD-related discomfort were not
reliably available in the medical records. In a prospective
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study investigating quality of life measures in patients with
unresectable malignant bile duct obstruction, measures of
pruritus were improved following the procedure, but quality
of life was not (14). It is clear that the goals of intervention
should be discussed with the patient and caregivers (15),
since PBD insertion can be a cause of major and minor
complications (16).

One of the major limitations of this study is its
retrospective nature. A selection bias likely exists, since some
patients with advanced malignancy may have been declined
for the procedure or may not have been referred for the
procedure. The small sample size limits a robust analysis
of independent predictors of survival. Additionally, given
the end-stage nature of this patient population, continued
post-procedural labs and clinical information were not
routinely available in some patients who were transitioned
to hospice soon after PBD insertion. Therefore, the PBD-
related complication rate is likely underestimated and the
actual cause of death is sometimes unknown. Furthermore,
given the median 19-day survival after PBD insertion, many
patients did not survive long enough for stabilization of
their bilirubin levels.

In conclusion, insertion of PBD catheters in patients
with extensive hepatic metastatic tumor burden is associated
with a high 30-day mortality with a modest PBD-related
major complication rate. While total serum bilirubin is
likely to decrease to some degree in this patient population
following intervention, normalization of bilirubin levels
is unlikely. Therefore, a careful assessment of risks and
benefits must be performed in this setting. While patients
with higher percentage decreases in serum bilirubin levels
had a longer survival, the survival benefit was marginal
considering the poor overall survival in this population.
Further investigation on quality of life measures in these
terminally ill patients would be helpful to assess the degree
of palliation provided.
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