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Endoscopic treatment for distal malignant biliary obstruction
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Abstract: Distal malignant biliary obstruction (MBO) leads to obstructive jaundice as a result of when the
bile excretion from the liver is disturbed and induces hepatic failure and sepsis, which when complicated with
cholangitis, it becomes necessary to perform drainage for the MBO. For biliary drainage, we can perform a
surgical bypass operation, percutaneous transhepatic biliary drainage (PTBD), endoscopic biliary drainage
(EBD) via duodenal papilla, or endoscopic ultrasound (EUS)-guided biliary drainage (EUS-BD), which is a
transgastrointestinal biliary drainage. Although currently we usually perform EBD for distal MBO to begin
with, the choice is different for biliary drainage in patients in whom EBD has failed in a preoperative case or an
unresectable case. In other words, we choose PTBD for preoperative cases, and PTBD or EUS-BD according to
the ability of the institution for their procedures when EBD has failed. It is desirable not to choose a plastic stent
(PS) but a self-expandable metallic stent (SEMS), in particular for the unresectable cases of pancreatic cancer it is
desirable not to choose an uncovered SEMS but a covered SEMS in EBD. Nevertheless, further examinations are
expected to decide which, a covered or uncovered SEMS, we should choose in unresectable biliary tract cancer (BTC)

and whether we should select PS, SEMS or ENBD in preoperative cases.
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Introduction cholangiopancreatography (ERCP) (3). EBD is preferred

Distal malignant biliary obstruction (MBO) results from
different types of tumors including pancreatic cancer,
biliary tract cancer (BTC), gallbladder cancer, and lymph
node metastasis, which can lead to obstructive jaundice
as a result of the bile excretion from the liver being
disturbed. Because the MBO induces hepatic failure and
sepsis when complicated with cholangitis, it is necessary
to perform drainage for the MBO immediately (1).
Endoscopic biliary drainage (EBD) is firstly reported by
Soehendra et al. (2) who arranged endoscopic retrograde
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over operative bypass and percutaneous transhepatic
biliary drainage (PTBD) for management of a distal MBO,
because operation and PTBD are more invasive and impose
considerable patient discomfort (4-6).

More importantly, PTBD is frequently susceptible to
catheter tract recurrence after surgery (7). Self-expandable
metallic stents (SEMS) were introduced at the end of the
1980s to overcome the disadvantages of plastic stents (PS)
(8-10).
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guidelines for distal MBO recommend either a SEMS or
a PS. For patients with a short life expectancy and distant
metastasis, a PS is usually used. Despite this, while it has
been shown that PS are cheaper than metal stents, metal
stents have better drainage and longer patency (11), and
recent data shows that they are cost-effective (12,13).

Also we can perform EBD for intact papilla in patients
with an altered anatomy by using balloon-enteroscopy-
assisted ERCP (BEA-ERCP) (14-17).

Recently, the utility of endoscopic ultrasound (EUS)-
guided biliary drainage (EUS-BD) is a developed alternative
to PTBD for patients in whom ERCP has failed (18).
However, it is not clear which we should choose: EBS,
PTBD or EUS-BD for a preoperative or an unresectable
case. In this review, we mainly describe the endoscopic
treatment for distal MBO with normal anatomy of EBS and
EUS-BD for preoperative or unresectable cases.

Preoperable cases

In preoperative cases, either EBD or PTBD is chosen, but
there are not any reports about the utility of EUS-BD. The
current meta-analysis suggests that endoscopic nasobiliary
drainage (ENBD) is better than EBS for MBO in terms
of the preoperative cholangitis rate, the postoperative
pancreatic fistula rate, the incidence of stent dysfunction,
and morbidity (19).

Generally, it is approximately three months into the
patency of the PS during which the malignant distal
biliary obstruction occurs, but we often experienced PS
occlusion in the preoperative PS placement after less than
one month. In our retrospective analysis for preoperative
cases with distal MBO, which includes pancreatic cancers
and BTCs, we did not require re-drainage in the SEMS
custody group. On the other hand, the re-drainage rate
is 81.8% and 31.3% in 7Fr and 8.5Fr or more in the PS
custody group, respectively. Similarly, all of the studies
about the comparison of PS and SEMS in the case of
preoperative biliary tract drainage were retrospective
examinations (20-25).

Also, there is a prospective study about the safety of MS
in preoperative biliary tract drainage (26), but a randomized
controlled trial with PS has not been conducted.

In the future, it is necessary to examine prospective
randomized trials for prognosis, cholangitis, stent patency,
cost effectiveness, and postoperative complications of each

procedure including PS, ENBD, and SEMS.
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Inoperable cases

Davids et al. first reported that SEMS have a longer patency
than PS and offer adequate palliation in patients with
unresectable distal MBO (27).

In a meta-analysis, the use of SEMS results in longer
stent patency, lower complication rates, and fewer re-
interventions than that of PS in the palliation of patients
with MBO (28).

Although there are no significant differences in
stent dysfunctions, stent patency, patient survival, and
complications between covered SEMS (CMS) and
uncovered SEMS (UMS) in meta-analysis, we think that
BTC and pancreatic cancer are mixed in the subjects (29-31).

Kitano ez al. reported that by preventing tumor ingrowth
and migration, covered SEMSs with an anti-migration
system had a longer duration of patency than uncovered
SEMSs, recommending their use in the palliative treatment
of patients with MBO due to pancreatic carcinomas (32).
Krokidis ez al. reported that use of CMS seems to offer
better results with fewer re-interventions and a better
quality of patient life for those with pancreatic cancer (33).
Krokidis also reported that CMS proved to be significantly
superior to UMS for the palliation of distal MBO due to
extrahepatic cholangiocarcinoma, with comparable cost and
complication rates (34). However, it might be necessary to
consider that this study only tested for the use of CMS and
UMS with the use of PTBD. We think that a randomized
controlled trial between CMS and UMS in the utility for
EBS in BTC patients with distal MBO is expected in the
future.

It is unknown whether we should employ a PS, a SEMS
replacement, an additional SEMS placement, or perform a
cleaning against the re-intervention for SEMS obstruction
and whether EBD or ENBD is better. We cleaned clogs
with a balloon to re-canalize the initial SEMS. The
placement of an ENBD tube was the treatment of choice,
because, with this we can check the status of the drainage,
the amount of bile juice, detect the causative bacteria
with culture, and wash the tube if it is occluded. The
indication of ENBD placement remains unestablished, but
in patients with severe acute cholangitis, we recommend
this procedure. Some articles recommend the replacement
of the CMS, after an initial CMS occlusion by sludge, but
keeping the initial stent could be more cost effective and
reduce the number of procedures. Another candidate was a

PS placement inside the initial CMS (35,36).
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Recently, the 12 mm large-diameter SEMS (37) and
the anti-reflux SEMS (38) have been developed. Further
investigations are warranted on the routine use of them as
a means of a first or second -line for biliary drainage for
distal MBO.

As for EUS-BD, Giovannini et al. first reported about
EUS-guided choledocoduodenostomy (EUS-CDS) (39),
which arranged EUS-guided cholangiopancreatography (40).
Then, Burmester et a/. reported about EUS-guided
hepaticogastrostomy (EUS-HGS) and EUS-guided
hepaticojejunostomy (EUS-HJS) by using a PS (41).
Kahaleh er al. underwent EUS-gall bladder drainage
(EUS-GBD) with PS (42) and EUS-CDS by using metal
stents (43). Nguyen-Tang et /. reported EUS-guided
antegrade treatments (EUS-AG) by metal stent for the first
time (44).

Recently, there have been several reports about EUS-
BD in a single center. As for the procedure success rate
and the adverse event rate; they reported the rate of
success and adverse event in EUS-HGS 64.7-100% and
14.3-30.5%, and in EUS-CDS 73.1-96.8% and 3.4-19.2%
(45-47), respectively. The most serious adverse event is
stent migration in EUS-HGS (48). There are some reports
that the risk of complications in EUS-BD falls after the
experience of 10-20 or more cases (45,49). Then, only
endoscopists skilled in both ERCP and EUS should be
permitted to perform EUS-BD. The indication of EUS-
BD is a difficulty in EBS, both with normal anatomy and
altered anatomy. It is entrusted to the hope of the patients
and the ability of the institution whether one can choose
PTBD or EUS-BD. A superior point of EUS PTBD over
PTBD is making a permanent fistula in a single step, but
the procedure success rate and the complication rate are
inferior to PTBD. It is possible that if a device for EUS-BD
is developed, that is capable of increasing the success rate
and decreasing the complications rate, that EUS-BD may
replace ERCP as the initial treatment for distal MBO in
high-volume centers.

Conclusions

We gave an outline mainly on endoscopic drainage having
to do with the management of distal MBO. We should
first perform EBD for distal MBO and choose PTBD for
preoperative cases, and PTBD or EUS-BD according to
the procedural ability of the institution when EBD fails. It
is desirable to not choose PS but SEMS, in particular in the
case of pancreatic cancer and to not choose UMS but CMS
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in EBD for unresectable cases. Further examinations are
expected about which we should choose, CMS or UMS, in
unresectable BTC and which we should choose, PS, SEMS

or ENBD, in preoperative cases.

Acknowledgements

None.

Footnote

Conflicts of Interest: The authors have no conflicts of interest
to declare.

References

1. Shiomi H, Matsumoto K, Isayma H. Managements of
acute cholangitis due to self-expandable metallic stent
occlusion. The patients with malignant biliary obstruction
at Distal and Hilar. Dig Endosc 2017;29:88-93.

2. Sochendra N, Reynders-Frederix V. Palliative bile duct
drainage - a new endoscopic method of introducing a
transpapillary drain. Endoscopy 1980;12:8-11.

3. McCune WS, Shorb PE, Moscovitz H. Endoscopic
cannulation of the ampulla of vater: a preliminary report.
Ann Surg 1968;167:752-6.

4. Speer AG, Cotton PB, Russell RC, et al. Randomized
trial of endoscopic versus percutaneous stent insertion in
malignant obstructive jaundice. Lancet 1987;2:57-62.

5. Shepherd HA, Royle G, Ross AP, et al. Endoscopic biliary
endoprosthesis in the palliation of malignant obstruction
of the distal common bile-duct — a randomized trial. Br J
Surg 1988;75:1166-8.

6. Andersen JR, Sorensen SM, Kruse A, et al. Randomized
trial of endoscopic endoprosthesis versus operative bypass
in malignant obstructive-jaundice. Gut 1989;30:1132-5.

7. Takahashi Y, Nagino M, Nishio H, et al. Percutaneous
transhepatic biliary drainage catheter tract recurrence in
cholangiocarcinoma. Br J Surg 2010;97:1860-6.

8. Irving JD, Adam A, Dick R, et al. Gianturco expandable
metallic biliary stents: results of a European clinical trial.
Radiology 1989;172:321-6.

9. Huibregtse K, Cheng J, Coene PP, et al. Endoscopic
placement of expandable metal stents for biliary strictures:
a preliminary report on experience with 33 patients.
Endoscopy 1989;21:280-2.

10. Lammer J, Klein GE, Kleinert R, et al. Obstructive
jaundice: use of expandable metal endoprosthesis for

atm.amegroups.com Ann Transl Med 2017;5(8):190



Page 4 of 5

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

biliary drainage. Radiology 1990;177:789-92.

Hong WD, Chen XW, Wu WZ, et al. Metal versus plastic
stents for malignant biliary obstruction: an update meta-
analysis. Clin Res Hepatol Gastroenterol 2013;37:496-500.
Lammer J, Hausegger KA, Fliickiger F, et al. Common
bile duct obstruction due to malignancy: treatment with
plastic versus metal stents. Radiology 1996;201:167-72.
Knyrim K, Wagner HJ, Pausch J, et al. A prospective,
randomized, controlled trial of metal stents for malignant
obstruction of the common bile duct. Endoscopy
1993;25:207-12.

Yamauchi H, Kida M, Imaizumi H, et al. Innovations and
techniques for balloon-enteroscope assisted endoscopic
retrograde cholangiopancreatography in patients with
altered gastrointestinal anatomy. World ] Gastroenterol
2015;21:6460-9.

Shimatani M, Matsushita M, Takaoka M, et al. Effective
“short” double balloon enteroscope for diagnostic and
therapeutic ERCP in patients with altered gastrointestinal
anatomy: a large case series. Endoscopy 2009;41:849-54.
Inamdar S, Slattery E, Sejpal DV et al. Systematic review
and meta-analysis of single balloon enteroscopy-assisted
ERCP in patients with surgically altered GI anatomy.
Gastrointest Endosc 2015;82:9-19

Matsushita M, Shimatani M, Ikeura T, et al. “Short”
double-balloon or single-balloon enteroscope for ERCP
in patients with billroth IT gastrectomy or Roux-en-Y
anastomosis. Am J Gastroenterol 2010;105:2294-5.

Hara K, Yamao K, Mizuno N, et al. Endoscopic
ultrasonography-guided biliary drainage: Who, when,
which, and how? World J Gastroenterol 2016;22:1297-303.
Lin H, Li S, Liu X. The safety and efficacy of nasobiliary
drainage versus biliary stenting in malignant biliary
obstruction: A systematic review and meta-analysis.
Medicine (Baltimore) 2016;95:€5253.

Singal AK, Ross WA, Guturu P, et al. Self-expanding
metal stents for biliary drainage in patients with resectable
pancreatic cancer: single-center experience with 79 cases.
Dig Dis Sci 2011;56:3678-84.

Siddiqui AA, Mehendiratta V, Loren D, et al. Fully covered
self-expandable metal stents are effective and safe to treat
distal malignant biliary strictures, irrespective of surgical
resectability status. ] Clin Gastroenterol 2011;45:824-7.
Samie AA, Stumpf M, Theilmann L. Fully Covered Self-
Expandable Metal Stents for Treatment of Malignant
Biliary Strictures due to Pancreatic Carcinoma.
Gastroenterology Res 2012;5:195-9.

Wasan SM, Ross WA, Staerkel GA, et al. Use of

© Annals of Translational Medicine. All rights reserved.

24.

25.

26.

27.

28.

29.

30.

31.

32.

34.

atm.amegroups.com

Matsumoto et al. Endoscopic treatment for distal MBO

expandable metallic biliary stents in resectable pancreatic
cancer. Am J Gastroenterol 2005;100:2056-61.

Mullen JT, Lee JH, Gomez HF, et al.
Pancreaticoduodenectomy after placement of endobiliary
metal stents. ] Gastrointest Surg 2005;9:1094-104;
discussion 1104-5.

Cavell LK, Allen PJ, Vinoya C, et al. Biliary self-
expandable metal stents do not adversely affect
pancreaticoduodenectomy. Am J Gastroenterol
2013;108:1168-73.

Aadam AA, Evans DB, Khan A, et al. Efficacy and safety of
self-expandable metal stents for biliary decompression in
patients receiving neoadjuvant therapy for pancreatic cancer:
a prospective study. Gastrointest Endosc 2012;76:67-75.
Davids PH, Groen AK, Rauws EA, et al. Randomised

trial of self-expanding metal stents versus polyethylene
stents for distal malignant biliary obstruction.
Lancet1992;340:1488-92.

Almadi MA, Barkun A, Martel M. Plastic vs. Self-
Expandable Metal Stents for Palliation in Malignant
Biliary Obstruction: A Series of Meta-Analyses. Am J
Gastroenterol 2017;112:260-73.

Chen MY, Lin JW, Zhu HP, et al. Covered Stents

versus Uncovered Stents for Unresectable Malignant
Biliary Strictures: A Meta-Analysis. Biomed Res Int
2016;2016:6408067.

Moole H, Bechtold ML, Cashman M, et al. Covered
versus uncovered self-expandable metal stents for
malignant biliary strictures: A meta-analysis and systematic
review. Indian J Gastroenterol 2016;35:323-30.

Saleem A, Leggett CL, Murad MH, et al. Meta-analysis of
randomized trials comparing the patency of covered and
uncovered self-expandable metal stents for palliation of
distal malignant bile duct obstruction. Gastrointest Endosc
2011;74:321-327.e1-3.

Kitano M, Yamashita Y, Tanaka K, et al. Covered self-
expandable metal stents with an anti-migration system
improve patency duration without increased complications
compared with uncovered stents for distal biliary
obstruction caused by pancreatic carcinoma: a randomized
multicenter trial. Am J Gastroenterol 2013;108:1713-22.

. Krokidis M, Fanelli F, Orgera G, et al. Percutaneous

palliation of pancreatic head cancer: randomized
comparison of ePTFE/FEP-covered versus uncovered
nitinol biliary stents. Cardiovasc Intervent Radiol
2011;34:352-61.

Krokidis M, Fanelli E, Orgera G, et al. Percutaneous
treatment of malignant jaundice due to extrahepatic

Ann Transl Med 2017;5(8):190



Annals of Translational Medicine, Vol 5, No 8 April 2017

cholangiocarcinoma: covered Viabil stent versus uncovered
Wallstents. Cardiovasc Intervent Radiol 2010;33:97-106.

35. Kida M, Miyazawa S, Iwai T, et al. Endoscopic
management of malignant biliary obstruction by means
of covered metallic stents: primary stent placement vs. re-
intervention. Endoscopy 2011;43:1039-44.

36. Lee BS, Ryu JK, Jang DK, et al. Reintervention for
occluded metal stent in malignant bile duct obstruction:

a prospective randomized trial comparing covered
and uncovered metal stent. J Gastroenterol Hepatol
2016;31:1901-7.

37. Mukai T, Yasuda I, Isayama H, et al. Pilot study of a novel,
large-bore, fully covered self-expandable metallic stent
for unresectable distal biliary malignancies. Dig Endosc
2016;28:671-9.

38. Hamada T, Isayama H, Nakai Y, et al. Antireflux Metal Stent
as a First-Line Metal Stent for Distal Malignant Biliary
Obstruction: A Pilot Study. Gut Liver 2017;11:142-8.

39. Giovannini M, Moutardier V, Pesenti C, et al. Endoscopic
ultrasound-guided bilioduodenal anastomosis: a new
technique for biliary drainage. Endoscopy 2001;33:898-900.

40. Wiersema MJ, Sandusky D, Carr R, et al.
Endosonography-guided cholangiopancreatography.
Gastrointest Endosc 1996;43:102-6.

41. Burmester E, Niehaus J, Leineweber T, et al. EUS-
cholangio-drainage of the bile duct: report of 4 cases.
Gastrointest Endosc 2003;57:246-51.

42. Kahaleh M, Wang P, Shami VM, et al. Drainage of
gallbladder fossa fluid collections with endoprosthesis
placement under endoscopic ultrasound guidance:

Cite this article as: Matsumoto K, Takeda Y, Onoyama T,
Kawata S, Kurumi H, Koda H, Yamashita T, Isomoto H.
Endoscopic treatment for distal malignant biliary obstruction.
Ann Transl Med 2017;5(8):190. do0i:10.21037/atm.2017.02.22

© Annals of Translational Medicine. All rights reserved.

43.

45.

46.

47.

48.

49.

Page 5 of 5

a preliminary report of two cases. Endoscopy
2005;37:393-6.

Kahaleh M, Hernandez AJ, Tokar J, et al. Interventional
EUS-guided cholangiography: evaluation of a technique in
evolution. Gastrointest Endosc 2006;64:52-9.

. Nguyen-Tang T, Binmoeller KF, Sanchez-Yague A, et

al. Endoscopic ultrasound (EUS)-guided transhepatic
anterograde self-expandable metal stent (SEMS)
placement across malignant biliary obstruction. Endoscopy
2010;42:232-6.

Kawakubo K, Isayama H, Kato H, et al. Multicenter
retrospective study of endoscopic ultrasound-guided
biliary drainage for malignant biliary obstruction in Japan.
J Hepatobiliary Pancreat Sci 2014;21:328-34.

Dhir V, Artifon EL, Gupta K, et al. Multicenter study on
endoscopic ultrasound-guided expandable biliary metal
stent placement: choice of access route, direction of stent
insertion, and drainage route. Dig Endosc 2014;26:430-5.
Iwashita T, Doi S, Yasuda I. Endoscopic ultrasound-
guided biliary drainage: a review. Clin J Gastroenterol
201457:94-102.

Martins FP, Rossini LG, Ferrari AP. Migration of a
covered metallic stent following endoscopic ultrasound-
guided hepaticogastrostomy: fatal complication.
Endoscopy 2010;42 Suppl 2:E126-7.

Vila JJ, Pérez-Miranda M, Vazquez-Sequeiros

E, et al. Initial experience with EUS-guided
cholangiopancreatography for biliary and pancreatic duct
drainage: a Spanish national survey. Gastrointest Endosc
2012;76:1133-41.

atm.amegroups.com Ann Transl Med 2017;5(8):190



