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Abstract

Aim of the study: This study aimed to evaluate the outcomes of patients with unresectable gallbladder cancer 
(GBC) with hilar involvement and cholangitis undergoing percutaneous transhepatic biliary drainage (PTBD).

Material and methods: This retrospective study comprised consecutive patients with unresectable GBC with 
cholangitis who underwent PTBD. The procedures were categorized as unilateral or bilateral. Bilateral PTBD was 
classified as simultaneous or sequential. The mean reduction in bilirubin at two weeks was recorded. Complica-
tions and mean overall survival were also recorded. 

Results: Thirty-three patients (mean age 54.5 years, 12 males) were included. Thirty patients underwent unilater-
al drainage. Sequential drainage of the contralateral system was performed in 11 patients. Simultaneous bilateral 
PTBD was performed in 3 patients. PTBD was technically successful in all patients. Mean reduction in bilirubin 
was 41.5% in the unilateral group. The fall of bilirubin in the simultaneous bilateral PTBD group was 39%.  
The mean follow-up duration was 36.5 days. No major complications were encountered. At the last follow-up,  
7 patients were alive. The mean overall survival was 34.6 days. 

Conclusions: Patients with unresectable GBC and cholangitis frequently require bilateral drainage. However, 
prospective studies should be performed to evaluate whether a  sequential or simultaneous PTBD should be 
performed.
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Introduction

Gallbladder carcinoma (GBC) is a  rare disease. 
However, in India, it is one of the most common gas-
trointestinal malignancies in females [1]. The condition 
commonly presents at an advanced stage and has an 
abysmal prognosis [2, 3]. Biliary drainage represents an 
important palliation strategy for these patients [4]. In 
general, endoscopic drainage is the preferred choice for 
malignant lower end biliary obstruction [5]. In patients 
with GBC with perihilar involvement, percutaneous 

transhepatic biliary drainage (PTBD) is better than en-
doscopic drainage [6]. Patients with involvement of the 
primary confluence may undergo unilateral or bilateral 
PTBD [7-14]. Although data from patients with GBC 
are scarce, previous studies with a predominance of pa-
tients with cholangiocarcinoma had conflicting results 
regarding unilateral vs. bilateral drainage. A few series 
have shown that there is no benefit of bilateral drainage, 
while others suggested that bilateral drainage may be 
better [7-14]. A recent study that included a significant 
number of patients with GBC concluded that there was 
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no difference in the quality of life or reduction of biliru-
bin in patients undergoing bilateral PTBD [11]. 

Cholangitis is a  dreaded complication of unrelieved 
biliary obstruction. Timely biliary drainage is vital for the 
management of cholangitis [15, 16]. However, there are no 
data to guide whether patients with GBC who have iso-
lation of the right and left ductal system by hilar involve-
ment should undergo unilateral or bilateral drainage for 
the management of cholangitis. We conducted this audit to 
analyze the data regarding the relative utilization of unilat-
eral and bilateral PTBD in patients with unresectable GBC 
with hilar involvement presenting with cholangitis.

Material and methods

The local ethics committee approved the study. A ret-
rospective review of data of consecutive patients who 
underwent PTBD in an interventional radiology unit of 
a tertiary care referral hospital between May 2018 and 
March 2020 was performed. Patients who underwent 
PTBD for unresectable GBC with perihilar involvement 
and cholangitis were included. Patients with resectable 
disease, patent primary confluence, and endoscopic 
drainage before percutaneous drainage were excluded 
from the study. Also, patients with involvement of bilat-
eral secondary confluences were excluded.

The diagnosis of GBC was based on imaging evalu-
ation and fine-needle aspiration from the GB mass. As 
per the institutional policy, all patients with unresect-
able GB lesions undergo cytological diagnosis to offer 
them palliative treatment or neoadjuvant chemothera-
py. The diagnosis and grading of cholangitis were per-
formed according to the Tokyo guidelines 2018 [15]. 

PTBD was done according to the protocol de-
scribed previously [16]. All the patients planned for 
PTBD were admitted and given pre-procedure intra-
venous antibiotics and hydration. PTBD was done un-
der combined ultrasound and fluoroscopic guidance. 
A  detailed evaluation of imaging was done to select 
the appropriate duct. In patients undergoing a  uni-
lateral procedure in the first session, left-sided PTBD 
was preferred. This preference is based on the unit’s 
experience as well as a  recent publication suggesting 
increased pain and poor quality of life in patients un-
dergoing right PTBD [17]. However, patients who had 
cholangitis or evidence of unilateral biliary sepsis (in 
the form of echogenic debris/adjacent small cholangi-
tis abscesses) underwent PTBD of that side.

 PTBD procedure

After cleaning the local site with a  10% betadine 
solution and draping the area, 10 ml of 2% injection 

lignocaine was used for local anesthesia. The appropri-
ate duct was accessed using an 18G needle under real- 
time ultrasound guidance. After allowing some bile 
to drain passively, minimal diluted contrast (2-3 ml) 
was injected under fluoroscopic guidance. If pus came 
out, no contrast was injected. A hydrophilic guidewire 
(0.035 inches, Terumo) was inserted through the nee-
dle into the ductal system until the site of the block. 
The needle was removed, keeping the wire in the duc-
tal system. After dilatation of the skin tract with a 6F 
fascial dilator, a  5F angiographic catheter (multipur-
pose catheter, Cook) was inserted over the guidewire. 
Following this, a 0.035-inch stiff guidewire (Amplatz, 
Cook) was placed through the catheter into the ductal 
system. The skin-subcutaneous tract was dilated se-
quentially with 7F and 8F dilators. An 8F external bil-
iary catheter was finally inserted, and the position was 
confirmed with contrast injection under fluoroscopy. 
The catheter was fixed using sutures and left to exter-
nal drainage (Fig. 1). Internalization was performed in 
a separate session 3-7 days apart, in afebrile patients. 
Patients requiring subsequent contralateral PTBD 
underwent interval drainage using the same protocol 
(Fig. 2).

Patients were observed for complications (hemobi-
lia, pericatheter leakage, fever, and worsening of chol-
angitis). The following details were recorded: 1) extent 
of involvement of the ductal system (involvement of 
primary vs. secondary confluence), 2) severity of chol-
angitis, 3) laterality of drainage – left vs. right vs. bi-
lateral [simultaneous (performed in the same session) 
vs. sequential (performed in two separate sessions)], 
4) those requiring contralateral PTBD – the interval 
between the two procedures was also recorded. The 
post-procedure bilirubin levels at two weeks were re-
corded. Baseline and post-procedure blood cultures 
were evaluated. Mean follow-up and outcomes of pa-
tients were recorded.

Results

During the study period, PTBD was performed in 
168 patients. Fifty-seven patients underwent PTBD for 
GBC. Out of these, 33 patients with unresectable GBC, 
who underwent PTBD for hilar involvement in the set-
ting of cholangitis, were included. 

The mean age was 54.5 years (range, 30 to 85 years). 
There were 12 male and 21 females. Mean baseline to-
tal leucocyte count was 12,281 cells/mm3 (range, 3600-
30,100 cells/mm3) and bilirubin was 11.7 mg/dl (range, 
0.8-31.5 mg/dl). Blood culture results at baseline were 
available in 22 patients. The baseline blood cultures 
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were sterile in 15 patients. Metastatic disease was pres-
ent in 20 patients at baseline. 

Only the primary confluence was involved in 27 pa- 
tients. The left secondary confluence was involved in 
2 patients, and the right secondary confluence was in-
volved in 4 patients. The indications for initial PTBD 
were mild cholangitis not responding to antibiotics in 
23 patients, moderate cholangitis in 1 patient, and se-
vere cholangitis in 9 patients.

The procedure was technically successful in all pa-
tients. Initial unilateral PTBD was performed in 30 pa- 
tients. Three patients underwent simultaneous right 
and left PTBD. Of the 30 patients undergoing unilat-
eral drainage in the 1st session, 11 patients underwent 
subsequent drainage of the contralateral ductal system. 
Thus, in the overall group, 42.4% of the patients under-
went bilateral drainage. The mean interval between the 

two sessions was 14.2 days (range, 3-50). Internaliza-
tion was performed in 9 patients, and metallic stenting 
was done unilaterally in 2 patients.

Complications of PTBD were mild hemobilia in 3 pa- 
tients, catheter slippage in 6 patients, and pericath-
eter leakage in 1 patient. There was no difference in 
the complications between the unilateral and bilateral 
groups. 

Follow-up bilirubin at two weeks was available in 
22 patients. Except for a patient with left-sided PTBD 
with severe cholangitis (baseline bilirubin of 2.7 mg/dl) 
who had an increase in bilirubin (4.3 mg/dl, an increase 
of 59.2%), all the patients had a fall in bilirubin. There 
was a  mean reduction of bilirubin by 41.5% (range,  
3.4-92.5%) in the unilateral group. In three pa-
tients who underwent bilateral PTBD in the 1st ses-
sion, follow-up bilirubin levels were available in 

Fig. 1. Unilateral PTBD. A) Axial CT image shows a mass causing block at the level of primary confluence (arrow). B) Left sided PTBD was done (arrow). The right 
system is undrained (short arrow). C) Later this patient recovered from cholangitis and underwent self-expanding metallic stent placement (arrow) 

Fig. 2. Sequential bilateral PTBD. A) Coronal TRUFI MR image shows a mass arising from the neck of the gallbladder (circle) causing separation of right and left 
ductal systems. B) The patient had a left PTBD catheter in situ (done 1 week before, arrow). There was non-resolving moderate cholangitis. The right ductal system 
was accessed and opacified (short arrow). C) At a later date, the catheter was internalized. A wire was negotiated across the stricture into the duodenum (arrow) 
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two patients. The fall of bilirubin in these patients 
was 38.9% (baseline bilirubin, 18 mg/dl) and 39.9% 
(baseline bilirubin, 2.8 mg/dl). The data regarding 
both pre- and post-procedure blood culture were 
available in 17 patients. Following PTBD, blood cul-
ture yielded organisms in 5 patients. However, none 
of the patients had clinical worsening of cholangitis. 
Five patients were lost to follow-up. The mean fol-
low-up duration was 36.5 days (range, 0-226). At the 
time of the last follow-up, seven patients were alive.  
The mean overall survival was 34.6 days. Table 1 shows 
the main characteristics of the patients.

Discussion

This is one of the few studies evaluating the role of 
PTBD in patients with GBC. We evaluated outcomes of 
PTBD in GBC patients with cholangitis who had isola-
tion of the right and left ductal system. We mainly fo-
cused on the utilization of unilateral vs. bilateral PTBD. 
We found that 42.4% of the patients required bilateral 
drainage. 

However, only 9.1% (3/33) patients underwent bilat-
eral drainage in the 1st session. In the rest of the patients, 
contralateral PTBD was done when the patient failed to 
improve clinically with unilateral drainage. The interval 
between the two procedures was 14.2 days (range, 3-50). 
The overall outcome in both the groups was poor, with 
a mean survival of 34.6 days. 

There is a lack of studies evaluating the incidence of 
cholangitis in GBC. Most of the studies report the in-
cidence of post-intervention cholangitis in the setting 
of malignant biliary obstruction. In the study by Saluja  
et al., 43% of the GBC patients had cholangitis at base-
line evaluation, requiring biliary drainage [5]. The grade 
of cholangitis was not reported. In our study, most pa-
tients had mild cholangitis at baseline evaluation. They 
were referred for biliary drainage as they did not im-
prove with medical treatment. Ten (30.3%) patients had 
moderate and severe cholangitis requiring early/urgent 
biliary drainage. In many patients, mild cholangitis re-
quiring biliary drainage may be secondary to the poor 
general condition of these patients, and these patients 
may progress to moderate and severe cholangitis [18].

In a  meta-analysis of nine studies [including two 
randomized controlled trials (RCTs)], bilateral stent-
ing was associated with a significantly reduced re-in-
tervention rate. Other endpoints, including technical 
success, early and late complications, and stent dys-
function, were not significantly different between the 
two groups [19]. The two RCTs that evaluated the effi-
cacy of unilateral vs. bilateral endoscopic drainage had 
conflicting results. An earlier trial by De Palma et al. 
including 157 patients suggested that bilateral stenting 
(n = 78) had a lower technical success rate and a sig-
nificantly higher rate of early cholangitis. There was 
no significant difference in survival between the two 
groups [12]. In this study, there were 15 (19%) patients 
in the unilateral group and 16 (20.5%) patients in the 
bilateral group with GBC. In the study by Lee et al., out 
of the 133 patients, 66 underwent unilateral metallic 
stenting, and 67 underwent bilateral metallic stenting 
[14]. The authors found that patients who underwent 
bilateral drainage required fewer reinterventions. This 
study included 12 (17.9%) and 12 (18.2%) patients with 
GBC in the unilateral and bilateral groups, respectively. 

Table 1. Baseline characteristics, procedure details and clinical outcomes  
of patients

Characteristics Number 

Age (years), mean (range) 54.5 (30-85)

Males : females 12 : 21

Grade of cholangitis

Mild 23

Moderate 1

Severe 9 

Level of obstruction

Primary confluence 27

Left secondary 2

Right secondary 4 

PTBD site

Unilateral 30

Right 16

Left 14

Bilateral

Simultaneous 3

Sequential 11

Mean % reduction of bilirubin 41.5%

Baseline blood culture

Sterile 15

Positive 7 

Post-PTBD blood culture positivity 5*

Complication

Hemobilia 3

Pericatheter leakage 1

Catheter slippage 6 

Mean follow-up (days) 36.5

Overall survival 7

Mean overall survival (days) 34.6
*Out of the 15 patients who had sterile blood culture at baseline, PTBD – percutaneous 
transhepatic biliary drainage
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In a non-randomized study on patients with malignant 
hilar strictures (Bismuth-Corlette type II), outcomes of 
39 patients undergoing treatment with unilateral or bi-
lateral endoscopic drainage were evaluated [20]. There 
were 32 patients with cholangiocarcinoma and seven 
patients with GBC. There was a  significantly greater 
mean reduction in bilirubin at one week following the 
procedure in patients with bilateral plastic stenting  
(n = 18). There was no significant difference in the ear-
ly complications and other clinical outcomes. In an-
other study comparing the outcomes of patients with 
malignant hilar strictures undergoing unilateral or bi-
lateral metallic stenting, 82 patients were included [8]. 
Sixty-five patients underwent unilateral drainage and  
17 patients underwent bilateral drainage. There were 
11 (16.9%) and 5 (29.4%) patients with GBC in the 
unilateral and bilateral group, respectively. The inci-
dence of post-procedure cholangitis with liver abscess-
es was significantly higher in the bilateral group. There 
was no significant difference in other complications. 
However, none of the published studies reported the 
subgroup analysis for patients with GBC. Additionally, 
the subgroup analysis of patients with baseline chol-
angitis has not been reported in the published studies. 

In a study by Gamanagatti et al. on 49 patients with 
malignant biliary obstruction who underwent per-
cutaneous biliary drainage, the majority (35, 71.4%) 
had GBC [11]. Technical success was achieved in all 
patients. There was no significant difference in the 
clinical success or quality of life between patients un-
dergoing unilateral or bilateral drainage. The pres-
ence of cholangitis as an indication of biliary drainage 
was not explicitly reported. The survival in our group 
(mean, 34.5 days) of patients was lower than that re-
ported in the previous series of patients with GBC by 
Saluja et al. (median, 60 days) and Gamanagatti et al. 
(median, 90 days) [6, 11]. The lower mortality in the 
previous studies could be explained by the fact that pa-
tients presenting with cholangitis were not specifical-
ly studied. Additionally, in the study by Gamanagatti  
et al., the causes of malignant biliary obstruction oth-
er than GBC were also included [11]. It is well known 
that GBC has a worse prognosis compared with other 
causes of malignant biliary obstruction [21]. In our 
group, 27.3% of patients had severe cholangitis. These 
patients have a uniformly poor outcome. Additionally, 
more than 50% of the patients had metastatic disease 
at baseline. 

There were several limitations to our study. The 
sample size was small. However, considering the rarity 
of GBC in most countries and the fact that we included 
a specific subgroup of GBC, this may not undermine 
the importance of this study. As only three patients 

underwent simultaneous bilateral PTBD, bilirubin re-
duction as well as overall survival could not be com-
pared with the unilateral group. The decision to per-
form PTBD of the contralateral system was not based 
on a definite threshold, limiting the interpretation of 
these results. However, understandably, the compari-
son of outcomes in this type of patient cohort are best 
suited for an RCT. Quality of life assessment was not 
performed as a part of this study. 

In conclusion, our study suggests that a significant 
proportion of patients with GBC and hilar involvement 
may require upfront bilateral PTBD in the setting of 
cholangitis. However, considering several limitations, 
the results must be viewed with caution and should 
ideally be confirmed by a prospective study or an RCT.
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