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Introduction 
 
Cholangiocarcinoma accounts for over 3% of gastrointestinal 
cancers worldwide and is the second most common primary 
hepatobiliary cancer.1 Patients commonly present with hilar ob-
struction. Only 10-20% of cholangiocarcinomas are surgically 
resectable. Patients who are not surgical candidates require 
palliative therapy to relieve symptomatic obstruction with 
endoscopic stenting as they have an estimated survival time of 
12-18 months after diagnosis. 
 
The best technical approach to metal stenting of malignant hilar 
biliary strictures has yet to be determined. While the evidence 
does support lower rates of occlusion for self-expandable metal 
stents over plastic stents,2 randomized control trials show 
inconclusive evidence in rates of functional success, compli-
cations, and mortality in unilateral versus bilateral stenting.3 

 
The two main approaches to bilateral stenting include the stent-
in-stent (SIS) and the side-by-side (SBS) method. SBS stenting 
allows for continued access of both right and left biliary sys-
tems, an important feature because these stents often require 
endoscopic re-intervention. The evidence on the preferred 
method of stenting for malignant hilar obstruction is limited. 
Our study aimed to evaluate the use of side-by-side metal 
stenting for malignant biliary strictures with regard to technical 
feasibility and efficacy. 
 
Materials and Methods 
 
To evaluate the technical feasibility and efficacy of endoscopic 
bilateral SBS stenting, we retrospectively reviewed bilateral 
stenting cases at our institution from January 2011 to February 
2017. The project was approved by institutional IRB 
(RF#041021). 
 
Patients who required palliative stenting for malignant hilar 
obstruction were identified using retrospective chart review. 
Data were collected with regards to procedure indication, stric-
ture location, placement success, jaundice resolution, and 
procedure-related complications. 
 
1.1. Endoscopic Technique 
 
The stricture was negotiated by inserting a guidewire into the 
right and left hepatic ducts (Figure 1). Then both right and left 
hepatic duct strictures were dilated segmentally using 4mm x 
4cm balloon dilations for 30 seconds each. Typically, the first  

 
 
stent was deployed into the left hepatic duct under endoscopic 
and fluoroscopic guidance with the guidewire remaining in the 
other duct; then the second stent was deployed. 
 
All stents were of 8-mm diameter and varying length (Wallflex, 
Boston Scientific, Inc.; Zilver stent, Cook Medical, Inc; Viabil 
stent, Gore, Inc). All but one stent extended transpapillary into 
duodenum, and stent placement was performed under fluoro-
scopic and endoscopic guidance (Figures 2, 3). 
 
Clinical success was defined by decrease in total bilirubin after 
stent placement. Technical success was defined as successful 
bilateral bridging of strictures with stents extending into the 
duodenum without immediate complications.  
 
 

 
 
Figure 1: Side-by-side guidewire placement. 
 
 



  
 

 
 
Figure 2: Side-by-side stent placement, fluoroscopy. 
 

 
 
Figure 3: Side-by-side stents duodenum endoscopic view. 
 
Results  
 
SBS stenting was performed on 19 patients with malignant hilar 
obstruction from January 2011 to June 2017. Baseline patient 
characteristics are shown in Table 1. The average patient age 
was 60.7 years (range 41-76). 10 patients were male, and 9 
patients were female. 16 of the 19 patients’ obstruction was due 
to cholangiocarcinoma, one patient had gallbladder adenocar-
cinoma, and two patients’ obstructions were due to metastatic 
cancer. In most (11/16) patients with cholangiocarcinoma, 
strictures were Bismuth type IV. The average length of the right 

hepatic duct stricture was 2.69 cm, and the average length of 
the left hepatic duct stricture was 3.19 cm.  
 
Table 1: Baseline Characteristics 
 

Number of Patients 19 
Age: median, years 60.7 (range 41-76) 
Sex (male/female) 10/9 
Diagnosis:  
     Cholangiocarcinoma 16/19 (80%) 
     Gallbladder 
     Adenocarcinoma 

1/19 (10%) 

     Metastases from other 
     primary 

2/19 (10%) 

Bismuth Type N=16  
     I 1/16 (6%)  
     II 0/16 (0%) 
     IIIa 2/16 (13%) 
     IIIb 2/16 (13%) 
     IV 11/16 (69%) 
Stricture Length (cm)  
     Right Hepatic Duct  2.69 (1-6) 
     Left Hepatic Duct 3.19 (1-7) 

 
 
Table 2: Results of Bilateral SBS Stenting 
 

Technical Success 19/19 (100%) 
Clinical Success 14/18 (78%) 
Early Adverse Events 0/19 (0%) 
     Cholangitis 0/19 (0%) 
     Cholecystitis 0/19 (0%) 
Time to Follow-up (months) 3.02 (0.3-18) 
Stent Occlusion 5/19 (26%) 
     Time to Occlusion (months) 6.94 (2.6-18) 
     Revision Success Rate 2/2 (100%) 

 
 
Mean follow up time was three months in 15/19 patients. Five 
of the 19 patients presented with re-occlusion, as evidenced by 
elevated total bilirubin or clinical symptomatic jaundice. The 
average time to re-occlusion was 6.94 months. Three of those 
patients declined further intervention, and two patients 
underwent successful balloon extraction of debris from both 
stents. 
 
Discussion 
 
The two main approaches to bilateral stenting include the stent-
in-stent (SIS) and the side-by-side (SBS) method.4,5 Naitoh, et 
al (2012) found no significant inter-group differences in tech-
nical or functional success of SIS compared to SBS stenting, 



  
 
however there was a higher rate of complications in SBS 
stenting with better cumulative stent patency.5 

 
Our results support technical feasibility and long-term efficacy 
of SBS approach with a technical success rate of 100% and 
clinical success of 78%.  There were no complications associ-
ated with the procedure in our experience. Past studies raised 
concerns that the diameter of SBS stenting may be too large, 
and as a result, may potentially press the portal vein at the hilar 
portion of the bile ducts and cause portal thrombosis.6 There is 
also concern for increased rate of cholangitis due to excessive 
bile duct compression from parallel stents.1 None of these 
complications occurred in our patients. 
 
In our experience, bilateral side-by-side stent placement for 
malignant biliary obstruction is technically feasible and safe, 
with high levels of efficacy. Side-by-side stenting may have an 
advantage of improved access for endoscopic re-intervention. 
 
REFERENCES 
 
1. Kim HJ, Kim JS, Joo MK, Lee BJ, Kim JH, Yeon JE, 

Park JJ, Byun KS, Bak YT. Hepatolithiasis and 
intrahepatic cholangiocarcinoma: A review. World J Gas-
troenterol. 2015 Dec 28;21(48):13418-31. doi: 10.3748/ 
wjg.v21.i48.13418. Review. PubMed PMID: 26730152; 
PubMed Central PMCID: PMC4690170. 

2. Kerdsirichairat T, Arain MA, Attam R, Glessing B, 
Bakman Y, Amateau SK, Freeman ML. Endoscopic 
Drainage of >50% of Liver in Malignant Hilar Biliary 
Obstruction Using Metallic or Fenestrated Plastic Stents. 
Clin Transl Gastroenterol. 2017 Aug 31;8(8):e115. doi: 
10.1038/ctg.2017.42. PubMed PMID:28858292; PubMed 
Central PMCID: PMC5587843. 

3. Itoi T, Sofuni A, Itokawa F, Tonozuka R, Ishii K. 
Current status and issues regarding biliary stenting in 
unresectable biliary obstruction. Dig Endosc. 2013 May;25 
Suppl 2:63-70. doi: 10.1111/den.12062. Review. PubMed 
PMID: 23617652. 

4. Lee TH, Park DH, Lee SS, Choi HJ, Lee JK, Kim TH, 
Kim JH, Jeong S, Park SH, Moon JH. Technical 
feasibility and revision efficacy of the sequential deploy-
ment of endoscopic bilateral side-by-side metal stents for 
malignant hilar biliary strictures: a multicenter prospective 
study. Dig Dis Sci. 2013 Feb;58(2):547-55. doi: 10.1007/ 
s10620-012-2346-6. Epub 2012 Aug 11. PubMed PMID: 
22886596. 

5. Naitoh I, Hayashi K, Nakazawa T, Okumura F, Miyabe 
K, Shimizu S, Yoshida M, Yamashita H, Ohara H, Joh 
T. Side-by-side versus stent-in-stent deployment in bi-
lateral endoscopic metal stenting for malignant hilar biliary 
obstruction. Dig Dis Sci. 2012 Dec;57(12):3279-85. doi: 
10.1007/s10620-012-2270-9. Epub 2012 Jun 26. PubMed 
PMID: 22732832. 

6. Kato H, Tsutsumi K, Harada R, Okada H, Yamamoto 
K. Endoscopic bilateral deployment of multiple metallic 
stents for malignant hilar biliary strictures. Dig Endosc. 

2013 May;25 Suppl 2:75-80. doi: 10.1111/den.12061. 
PubMed PMID:23617654. 

 
Submitted June 7, 2018 
 
 


