
In this issue of Endoscopy International Open, Kitamura et al.
[1] report on their experience with a new partially-covered
self-expanding metal stent (PCSEMS) in the palliative drainage
of complex (Bismuth-Corlette type II to IV) malignant hilar
strictures (MHS). The authors used 6-mm diameter braided-
type SEMS with a silicone covering on the inner and outer surfa-
ces, and an uncovered proximal 10-mm section with the intent
to avoid biliary side branch occlusion.

SEMS were inserted bilaterally side-by side in 17 patients and
results were evaluated retrospectively. All the patients received
2 SEMS, therefore 7/17 (41%) with Bismuth–Corlette type III or
IV MHS had bilateral stents but incomplete biliary drainage.
Side-by-side transpapillary SEMS insertion was successful in all
the cases. Stent migration occurred in 3 cases (2 distal, 1 prox-
imal), and retreatment of recurrent biliary obstruction was al-
ways feasible with SEMS removal (n =6), re-stenting and stent
cleaning. These results support the fact that “side-by-side” in-
sertion of multiple SEMS is highly successful and makes retreat-
ment easier when compared to the “stent-in-stent” SEMS con-
figuration [2]. We also believe that “side-by-side” configuration
should be preferred in case of multiple SEMS placement: special
care should be used to release the distal ends of the SEMS at the
same level (especially if intrabiliary) in order to facilitate their
cannulation in case of stent dysfunction.

The median time to recurrent biliary obstruction reported by
Kitamura et al. was 79 days, shorter than in other published
data [2]. The shorter time to recurrent biliary obstruction com-
pared to other experiences could be due to the smaller (6mm)
SEMS diameter used, but also to sludge formation favored by
the internal SEMS covering: actually, the majority of SEMS dys-

functions (9 out of 12) was related to the presence of biliary
sludge, which is less frequently described when using uncov-
ered SEMS. If this is true, the advantages of using PC SEMS with
the intent of avoiding stent dysfunction due to tissue ingrowth
will be counterbalanced by the higher risk of sludge formation.
This question could obviously be clarified by a randomized
study, which, however, would be very difficult to perform be-
cause of several reasons: the limited number of patients, the in-
homogeneous characteristics of biliary obstruction in the set-
ting of MHS, the potential influence of associated radio-chemo-
therapy, and the dissimilar level of skill and experience available
in different clinical settings. The optimal diameter of multiple
SEMS in MHS is also not defined. Multiple SEMS expansion in
tight strictures like those involving the hepatic hilum is some-
times incomplete, so that larger SEMS (8–10mm in diameter)
could probably provide an improved drainage.

Kitamura et al. remark that in their series “many causes of
death were the progression of cancer and exacerbation of bili-
ary infection.” Early or delayed septic complications developing
in the obstructed biliary ducts are a major issue when dealing
with palliative treatment of complex MHS. Septic complica-
tions, if not immediately tackled, may be fatal, contributing to
the mortality rate as much as the natural progression of the
neoplastic disease. Drainage of at least 30% of the hepatic par-
enchyma is usually enough to relieve jaundice and to alleviate
the pruritus, even if biochemical cholestasis persists due to ob-
struction of the remainder biliary tree. Therefore, theoretically,
even in Bismuth-Corlette type III strictures, only 1 stent placed
in one of the right sectorial ducts (each one drains approxi-
mately 30% of the hepatic parenchyma) or in the left hepatic
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duct (40%) should be enough to palliate symptoms if the
drained parenchyma is not atrophic [3, 4]. However, currently,
drainage of at least 50% of the parenchyma is recommended
because it has been shown to be more effective [3, 5–7].
Nevertheless, persistent obstruction of the remaining hepatic
parenchyma may lead to early or late infectious complications
due to bacterial contamination of the bile, which will require
further management. The actual incidence of delayed septic
complications occurring at distance from the index therapeutic
procedure is difficult to assess. However, it can be argued that
some patients will develop potentially fatal septic complica-
tions while at home, often far away from the tertiary referral
center where they have been originally treated. Acute suppura-
tive cholangitis is an emergency, which needs active interven-
tion and drainage (antibiotics alone are generally ineffective),
and if not promptly addressed, may quickly lead to renal failure
and shock. Hence, it is probable that some patients will even-
tually die because of septic complications and not because of
neoplastic progression. Only “complete” drainage of the biliary
tree would thus protect from septic complications, at least the-
oretically. Here is the point: while “monolateral” stenting in
Type≥ II MHS means always “incomplete” drainage, “bilateral”
stenting with 2 prostheses provides “complete” drainage in
Type II, but “incomplete” drainage in Types III and IV. It is there-
fore improper to compare “monolateral” to “bilateral” stenting
in Type III and IV MHS because they will provide an incomplete
drainage in both circumstances.

Two recent meta-analyses [8, 9] compared unilateral and bi-
lateral drainage of MHS obtaining similar results in terms of
jaundice palliation, complications and 30-day mortality. Some
authors suggest preferring unilateral drainage due to the high-
er technical success [9, 10]. Many studies, included in the meta-
analyses, enrolled also patients with Bismuth-Corlette type I
MHS, where one stent can drain all the liver, while other used 2
stents to drain Bismuth-Corlette type III or IV MHS obtaining an
incomplete drainage leaving opacified and undrained biliary
ducts. The concept of unilateral and bilateral biliary drainage
should then be revised according to the anatomy of the hilar
stricture, and be replaced by the terms “complete” (all liver seg-
ments drained) and “incomplete” biliary drainage.

The role of covered SEMS to drain MHS is unknown. Few data
are available with the fully covered design [11]: the risk of cho-
langitis due to side-branch occlusion is the major concern to
their use.

A PC SEMS design, as suggested by the experience of Kita-
mura et al., could be an alternative, especially for the left hepa-
tic duct, where the risk of occluding secondary branches is low-
er because the secondary biliary confluence (segment 4) usual-
ly occurs at distance from the main hepatic confluence.

Conclusion
In conclusion, endoscopic palliative treatment of complex MHS
remains a challenging technical problem also in the era of
SEMS, and should be tailored according to each specific anato-
mical condition. Currently available clinical experience sug-
gests the use of multiple “side-by-side” uncovered SEMS in
this setting. Future RCTs comparing “complete” to “incom-
plete” biliary drainage and uncovered to partially covered
SEMS are desirable, yet undoubtedly difficult to perform.

Competing interests

Guido Costamagna: Cook Endoscopy, Boston Scientific, Tae-

woong, Given Imaging. Andrea Tringali: nothing to disclose.

References

[1] Kitamura K, Yamamiya A, Ishii Y et al. Side-by-side partially covered
self-expandable metal stent placement for malignant hilar biliary ob-
struction. Endosc Int Open 2017; 05: E1211– E1217

[2] Lee TH, Park do H, Lee SS et al. Technical feasibility and revision effi-
cacy of the sequential deployment of endoscopic bilateral side-by-
side metal stents for malignant hilar biliary strictures: a multicenter
prospective study. Dig Dis Sci 2013; 58: 547–555

[3] Vienne A, Hobeika E, Gouya H et al. Prediction of drainage effective-
ness during endoscopic stenting of malignant hilar strictures: the role
of liver volume assessment. Gastrointest Endosc 2010; 72: 728–735

[4] Gwon DI, Ko GY, Sung KB et al. Percutaneous biliary metallic stent
placement in patients with unilobar portal vein occlusion caused by
advanced hilar malignancy: outcome of unilateral versus bilateral
stenting. AJR Am J Roentgenol 2011; 197: 795–801

[5] Takahashi E, Fukasawa M, Sato T et al. Biliary drainage strategy of un-
resectable malignant hilar strictures by computed tomography volu-
metry. World J Gastroenterol 2015; 21: 4946–4953

[6] Bulajic M, Panic N, Radunovic M et al. Clinical outcome in patients
with hilar malignant strictures type II Bismuth-Corlette treated by
minimally invasive unilateral versus bilateral endoscopic biliary drain-
age. Hepatic Pancreatic Dis Int 2012; 11: 209–214

[7] Dumonceau JM, Tringali A, Blero D et al. Biliary stenting: indications,
choice of stents and results. European Society of Gastrointestinal
Endoscopy (ESGE) clinical guideline 2012: 277–298

[8] Puli SR, Kalva N, Pamulaparthy SR et al. Bilateral and unilateral stent-
ing for malignant hilar obstruction: a systematic review and meta-a-
nalysis. Indian J Gastroenterol 2013; 32: 355–362

[9] Sawas T, Al HalabiS, Parsi MA et al. Self-expandable metal stents ver-
sus plastic stents for malignant biliary obstruction: a meta-analysis.
Gastrointest Endosc 2015; 82: 256–267 e7

[10] Hong W, Sun X, Zhu Q. Endoscopic stenting for malignant hilar biliary
obstruction: should it be metal or plastic and unilateral or bilateral?
Eur J Gastroenterol Hepatol 2013; 25: 1105–1112

[11] Inoue T, Okumura F, Naitoh I et al. Feasibility of the placement of a
novel 6-mm diameter threaded fully covered self-expandable metal
stent for malignant hilar biliary obstructions (with videos). Gastroin-
test Endosc 2016; 84: 352–357

Costamagna Guido et al. Can we insert… Endoscopy International Open 2017; 05: E1218–E1219 E1219


