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ABSTRACT
Introduction:  We present a case of a patient with resectable perihilar cholangiocarcinoma 
(pCCA) who underwent primary metal stenting above the ampulla, followed by a successful 
surgical resection. Biliary drainage is a crucial step in the preoperative management of pCCA, 
yet there is no consensus on the optimal approach. Traditional drainage methods involve 
passing through the ampulla and/or the skin barrier, thereby increasing the risk of bacterial 
contamination of the biliary tree and secondary cholangitis.
Method:  A novel drainage technique was utilised in this case. A metal stent was percutane-
ously placed across the malignant hilar stenosis without external biliary drainage. During the 
procedure, both guidewires and stents were meticulously prevented from passing through the 
ampulla. Additionally, percutaneous access to the biliary tree was removed during the index 
procedure to minimise the risk of biliary colonisation and cholangitis.
Results:  Following the drainage, bilirubin levels rapidly normalised, and no clinical or bio-
chemical signs of cholangitis were observed. This allowed for rapid and uncomplicated surgi-
cal resection.
Conclusion:  This case illustrates the potential of a novel biliary drainage technique in patients 
with pCCA. By minimising the risk of biliary colonisation and cholangitis, this approach could 
potentially improve surgical outcomes.

Abbreviations:  AF: Alkaline Phosphatase; ALAT: Alanine Aminotransferase; ASAT: Aspartate 
Transaminase; CBD: Common Bile Duct; CT: Computed Tomography; FLR: Future Liver Remnant; 
GGT: Gamma-Glutamyl Transferae; HPB: Hepato-Pancreatico-Biliary; MHBO: Malignant Hilar 
Biliary Obstruction; MRCP: Magnetic Resonance Cholangiopancreatography; MRI: Magnetic 
Resonance Imaging; PBD: Preoperative Biliary Drainage; PHLF: Post-Hepatectomy Liver Failure; 
PTBD: Percutaneous Transhepatic Biliary Drainage; pCCA: Perihilar Cholangiocarcinoma

Introduction

The preoperative work-up of patients with resect-
able perihilar cholangiocarcinoma (pCCA) poses 
several challenges, of which preoperative biliary 
drainage (PBD) is one of the most crucial. Despite 
extensive literature on the subject, a clear consensus 
regarding indication, timing, and method of PBD is 
still lacking [1,2].

A major adverse effect of biliary drainage, when 
using traditional techniques, is bacterial colonisa-
tion of the biliary tree. This can occur following 
endoscopic drainage through the ampulla, percu-
taneous internal-external drainage, or percutaneous 
external drainage that breaches the skin barrier 

[3,4]. Bacterial colonisation can lead to refractory 
cholangitis, requiring antibiotic treatment, and 
often repeated reinterventions, hospitalisations and 
mortality. These complications can then render 
these patients inoperable due to poor performance 
status despite initially being operable [4]. This has 
been illustrated by a Dutch nationwide analysis, in 
which only 15% of pCCA patients underwent sur-
gery [5]. For those that do undergo surgery, chol-
angitis can compromise the function of the small 
future liver remnant (FLR), and thus increase the 
chance of post-hepatectomy liver failure (PHLF), 
leading to high morbidity and mortality. Ninety-day 
mortality rates range from 8.3% to 18%, and within 
the first-year post-surgery, more than half of the 
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patients experience at least one major complica-
tion following resection [6].

In this case report, the use of a novel technique 
for biliary drainage in a patient with resectable 
pCCA is illustrated, highlighting its potential ben-
efits and challenges.

Case report

A 70-year-old Caucasian male was referred to our insti-
tution because of painless jaundice. Over the course 
of the two years prior to presentation, the patient had 
a moderate weight loss of 4 kilograms. Until presen-
tation, he had an uneventful medical history.

Initial evaluation revealed clear cholestatic dis-
turbances (total bilirubin 13.46 mg/dL (230.1 µmol/L), 
conjugated bilirubin 11.56 mg/dL (197.6 µmol/L), 
Gamma-Glutamyl Transferase (GGT) 591 U/L and 
Alkaline Phosphatase (AF) 698 U/L) and mildly ele-
vated liver enzymes (Alanine Aminotransferase 
(ALAT) 126 U/L, Aspartate Transaminase (ASAT) 
134 U/L). An abdominal ultrasound showed severe 
dilatation of the intrahepatic bile ducts with a sus-
picion of a malignant hilar biliary obstruction 
(MHBO). Subsequent computed tomography (CT) 
imaging confirmed the clinical suspicion of a pCCA, 
without clear vascular involvement or distant 
metastases. The patient was then referred to our 
institution for further evaluation and treatment. 
Additional magnetic resonance imaging (MRI) and 

magnetic resonance cholangiopancreatography 
(MRCP) showed similar findings, confirming the 
clinical diagnosis of a Bismuth-Corlette type IIIb 
pCCA (Figure 1B). During a multidisciplinary eval-
uation, the tumour was considered resectable by 
left-sided extended hemihepatectomy (including 
caudate lobectomy). Due to the long-standing 
jaundice and poor performance status, the patient 
was referred for preoperative percutaneous biliary 
drainage.

An ultrasound-guided puncture of a dilated bile 
duct in the right liver was performed under locore-
gional anaesthesia and sedation. Percutaneous 
cholangiography confirmed a hilar stenosis in the 
biliary tract, suspicious of a pCCA. Initially, a 
Amplatz Super Stiff™ guidewire 0.035 inch x 260 cm 
(Boston Scientific®, USA), was advanced through 
the stenotic tumour into the common bile duct 
(CBD), avoiding passing through the ampulla. 
Afterwards, a 10 × 80 mm ProtégéTM GPS 
Self-expanding Biliary Stent (Medtronic®, USA) was 
placed from the right hepatic duct into the CBD 
under fluoroscopy. The distal part of the stent was 
positioned just above the upper border of the pan-
creas. Final cholangiography confirmed a good 
outflow of the right bile duct, confirming stent 
patency. The procedure was completed with 
removal of the access to the right bile duct and 
haemostasis of the puncture tract using absorbable 
haemostatic sponges (Spongostan™) (Figure 1A).

Figure 1. (A) Percutaneous cholangiography illustrating the use of a primary metal stent above the ampulla in a patient 
diagnosed with Bismuth-corlette iiib perihilar cholangiocarcinoma. the guide wire, metal stent, and the impression caused by 
the malignant hilar obstruction are clearly visible. (B) Magnetic resonance cholangiopancreatography (MrcP) demonstrating 
the malignant hilar biliary obstruction, indicated by the red arrow.
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One day after the intervention the patient was 
discharged. A clinical and biochemical evaluation 
at the outpatient clinic 16 days later showed 
good recovery, with a rapid decrease in total 
serum bilirubin from 13.46 mg/dL (230.1 µmol/L) 
to 2.8 mg/dL (47.8 µmol/L). One month after 
drainage, the bilirubin levels had completely nor-
malised (Figure 2). No portal venous embolisa-
tion was performed.

Forty-nine days after biliary drainage the patient 
was scheduled for surgery. First, a regional lymph-
adenectomy along the hepatic artery, up to the 
celiac trunk, and in the hepatoduodenal ligament 
was conducted. Then a left hemihepatectomy with 
en bloc caudate lobectomy and partial resection 
of segment V was performed. To complete the 
resection, three separate bile ducts of the right 
liver were transected just proximally to the metal 
stent. The intraoperative frozen section showed no 
malignancy in the transected bile ducts. After 
resection of the specimen, a Roux-en-Y biliodiges-
tive reconstruction was performed with the 3 sep-
arate bile ducts.

The postoperative course was uneventful, and 
the patient was discharged on day nine postoper-
atively. Final pathologic analysis confirmed an R0 
resection of a perihilar cholangiocarcinoma, with 
a classification as pT2b N2 according to the TNM 
classification (UICC, 8th edition). In 4 of the 12 
harvested lymph nodes micrometastases were  
found.

Unfortunately, 13 months following the surgical 
intervention, the patient was diagnosed with peri-
toneal metastases and received palliative systemic 
treatment in the form of gemcitabine and cisplatin.

Discussion

In this case report we present a patient with pCCA 
who underwent surgical resection following biliary 
drainage using primary metal stenting above the 
ampulla. This case illustrates the potential use of 
novel methods for PBD. By stenting above the 
ampulla, the risk of biliary tree colonisation and 
subsequent cholangitis, a significant challenge in 
this patient population, may be omitted.

Until now, there has been no real consensus on 
the timing and indication for PBD in pCCA patients. 
Even when drainage is deemed necessary, there is 
no consensus on the preferred method [7]. Two 
randomized controlled trials have attempted to 
determine the optimal drainage method to treat 
jaundice in patients with pCCA. The Dutch 
D.R.A.I.N.A.G.E. trial was prematurely halted due to 
increased mortality in the PTBD group (41% vs 
11%) [8]. In the 54 randomized patients, the trial 
did not show any significant differences in 
drainage-related complications, or short and 
long-term outcomes when comparing the two 
interventions [8,9]. The INTERCPT trial, which was 
conducted in the United States, was prematurely 
stopped due to insufficient patient accrual [10]. 
These examples underscore the significant chal-
lenges of conducting research in this field, which 
contributes to the lack of established guidelines. 
A recent meta-analysis pooled data from seventeen 
studies and 2284 patients (of which six studies 
included 636 patients with resectable pCCA) and 
has shown lower morbidity rates in patients with 
resectable pCCA that underwent PTBD, when com-
pared to endoscopic drainage [11]. Until now, local 
culture and expertise significantly influence the 

Figure 2. total serum bilirubin concentration (mg/dl) in a patient with Bismuth-corlette iiib perihilar cholangiocarcinoma fol-
lowing percutaneous transhepatic biliary drainage (PtBD) with primary stenting above the ampulla (D = 0) and surgery (D = 49). 
the red line indicates the threshold level of 2 mg/dl.
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approach to biliary drainage. For instance, nasobi-
liary drainage is commonly performed in Japan, 
whereas it is rarely utilized in Europe [12].

Patients with a suspicion of a MHBO are often 
referred to expert centres only after initial biliary 
drainage has been performed, frequently without 
prior consultation. This practice can lead to mis-
alignments in treatment approaches, as local 
expertise typically dictates the drainage and resec-
tion strategy. Such misalignments can result in 
difficult-to-treat cholangitis, necessitate reinterven-
tions, and cause delays in referral, all of which may 
prevent patients from undergoing surgery. An 
Italian multicentre study highlighted that primary 
drainage failure is more common in non-expert 
centres, leading to higher post-surgical morbidity 
and mortality. This disparity underscores the need 
for standardised protocols and earlier referral to 
expert centres to improve patient outcomes [13].

Referring patients to expert centres prior to bil-
iary drainage allows for a more comprehensive 
preoperative management plan. This allows for 
surgery without biliary drainage whenever feasible, 
biliary drainage according to the surgical plan, and 
the use of novel drainage techniques, such as the 
one illustrated in this case. The technique of metal 
stenting above the ampulla in case of MHBO, as 
illustrated in this case report, is currently under 
investigation in a Dutch randomised clinical trial 
in the palliative setting (registered in the Netherlands 
with the Central Committee on Research Involving 
Human Subjects (CCMO), code NL9624). Results from 
a single-centre pilot study on the technique in this 
patient population have been promising, with an 
initial success rate of this intervention of 98.5%, a 
majority of patients starting systemic treatment 
within 4 weeks after biliary drainage, and no chol-
angitis observed [14]. These data support the con-
cept that avoiding the ampulla can significantly 
reduce the risk of cholangitis in this patient pop-
ulation Metal stenting above the ampulla could 
theoretically improve postoperative outcomes by 
avoiding bacterial colonisation of the biliary tree, 
thereby reducing pre-operative dropout rates and 
the likelihood of PHLF and ultimately improving 
resectability rates in pCCA by preventing refractory 
cholangitis.

Despite the possible advantages listed above, 
the use of this novel biliary drainage technique 
could be subject to certain limitations in patients 
with resectable pCCA. The use of metal stents and 
the removal of the access route to the biliary tree 
during the index procedure may complicate rein-
terventions such as additional diagnostics (brush 

cytology or next-generation sequencing of bile 
cell-free DNA) [15]. Similar to other drainage tech-
niques, it is essential to perform adequate imaging 
prior to stent placement, as post-placement imag-
ing can complicate interpretation. Furthermore, the 
difficulties during surgery and the effect on the 
interpretation of intraoperative frozen sections 
have not been studied.

This case illustrates the use of a novel biliary 
drainage procedure in patients with resectable 
pCCA, stressing the importance of undrained refer-
ral to expert centres to ensure the best possible 
care in this patient population. Further investiga-
tion is warranted to evaluate the potential and 
possible drawbacks of this technique in the pre-
operative work-up of patients with resectable pCCA.
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