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Obstructive Jaundice after Bilioenteric Anastomosis: Transhepatic 
and Direct Percutaneous Enteral Stent Insertion for Afferent Loop 
Occlusion
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Department of Radiology, The Christie NHS Foundation Trust, Manchester, UK

Recurrent tumour after radical pancreaticoduodenec-
tomy may cause obstruction of the small bowel loop 
draining the liver. Roux-loop obstruction presents a 
particular therapeutic challenge, since the postsurgical 
anatomy usually prevents endoscopic access. Careful 
multidisciplinary discussion and multimodality prepro-
cedure imaging are essential to accurately demon-
strate the cause and anatomical location of the ob-
struction. Transhepatic or direct percutaneous stent 
placement should be possible in most cases, thereby 
avoiding long-term external biliary drainage. Gastro-
pexy T-fasteners will secure the percutaneous access 
and reduce the risk of bile leakage. The static bile is 
invariably contaminated by gut bacteria, and systemic 
sepsis is to be expected. Enteral stents are preferable 
to biliary stents, and compound covered stents in a 
sandwich construction are likely to give the best 
long-term results. Transhepatic and direct percuta-
neous enteral stent insertion after jejunopexy is illus-
trated and the literature reviewed. (Gut Liver 2010; 
4(Suppl. 1):S89-95)
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INTRODUCTION

  Radical pancreatico-duodenectomy (Whipple’s proce-
dure) includes resection of the lower bile duct and re-
quires anastomosis of the remaining biliary tree with the 
bowel. An interposition of a loop of small bowel, which 
drains into the side of the lower jejunum is currently re-
garded as the standard procedure. The resulting Y-config-

uration, in conjunction with the name of the French sur-
geon, who described it in 1893 gave this type of re-
construction it’s name: Roux-en-Y.1

  Subsequent biliary obstruction may occur either at the 
anastomosis from fibrotic strictures or tumour recurrence 
or less frequently from tumour involvement of the affer-
ent Roux loop of small bowel.
  Endoscopic biliary access to the Roux loop may be 
gained by complex methods,2-4 but is usually impossible. 
Further surgical bypass is rarely option and in these cases 
further management requires a percutaneous approach in-
volving cross-sectional imaging as well as fluoroscopy.
  If the obstruction is at the level of the bilioenteric 
anastomosis, access is by standard percutaneous trans-
hepatic cholangiography. Benign anastomotic strictures 
are a particular challenge, as their recurrence rate is high. 
Multiple strategies have described including balloon dila-
tation, long-term internal/external drainage or maintain-
ing the track with an indwelling catheter.5 First case re-
ports on the use of biodegradable stents in benign biliary 
strictures suggest that symptom free intervals of 1-2 years 
can be achieved.6 However it remains to be seen whether 
the temporary stenting period of 3-4 months results in 
stricture remodelling and long-term patency.
  Tumour recurrence at the bilioenteric anastomosis is in 
most cases readily dealt with by percutaneous insertion of 
self-expanding metal stents (SEMS).
  However if the Roux-loop is obstructed by tumour fur-
ther downstream, transhepatic access to the stenosis be-
comes increasingly difficult with having to negotiate the 
afferent small bowel loop.7

  This article illustrates transhepatic as well as direct per-
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Fig. 1. Patient 1. Magnetic resonance cholangiopancreatography
showing a patent choledochojejunostomy (arrow) with obstruc-
tion of the afferent loop (arrowheads).

Fig. 2. (A) Transhepatic cholangiogram confirms a tight stricture (arrow) with further narrowing distally (arrowhead). (B) 
Tortuosity of the loop made catheterization difficult. (C) A 22-mm ComVi stent after deployment with limited expansion across the
stricture (arrow). The proximal end is positioned just below the anastomosis (arrowheads).

Fig. 3. Check cholangiogram showing decompression of the 
biliary tree and the free flow of contrast agent through the 
stent.

cutaneous insertion of a self-expanding duodenal stent in-
to an obstructed Roux-loop.

CASE REPORT

1. Case 1

  A 71-year-old man had a Whipple’s procedure for a T4 
N1 M0 ampullary carcinoma. 4/24 resected lymph nodes 
were involved but an R0 resection margin was achieved. 
Surgery was followed with adjuvant chemotherapy.
  Six months after the original surgery a rise in Ca199 
was observed. Ultrasound demonstrated mild biliary dila-
tation and a computed tomography (CT) scan confirmed 
local tumour recurrence. Over the next fortnight the pa-
tient became jaundiced and magnetic resonance chol-

angiopancreatography (MRCP) was performed for plan-
ning of percutaneous biliary drainage and possible stent 
insertion. This confirmed a patent choledocho-jejuno-
stomy and a short segment of dilated bowel above the 
stricture (Fig. 1).
  Percutaneous transhepatic cholangiography was per-
formed through a right-sided approach. The markedly di-
lated biliary tree was punctured under real time ultra-
sound guidance using a Skater biliary access set (Mana-
tech, Burton-on-Trent, UK). Cholangiography confirmed 
the choledocho-jejunostomy to be widely patent, with a 
short segment of dilated duodenum above a tortuous 
stricture (Fig. 2). This loop was difficult to negotiate, but 
straightened out after insertion of a stiff “Amplatz” guide-
wire, (Boston Scientific, St Albans, UK).
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Fig. 4. Patient 2. US shows a dilated hepaticojejunostomy
(arrow).

Fig. 5. Magnetic resonance cholangiopancreatography demon-
strating the dilated Roux loop.

Fig. 6. (A) CT shows two limbs of the fluid-filled afferent loop (arrows) directly beneath the anterior abdominal wall. (B) The Roux 
loop is obstructed in the upper pelvis by a tumor nodule (arrow).

  At this point the patient became septic with marked 
rigors, hypotension and hypoxia of 95% on nasal oxygen.
The patient was resuscitated by the interventional nursing 
team, while awaiting support from the critical care out-
reach team.
  While the patient was being stabilised, a 22×100 mm 
compound ComVi enteral stent (TaeWoong Medical, 
Seoul, Korea) was placed with its upper end below the 
choledocho-jejunostomy without difficulty. Immediate 
stent expansion of approximately 40% resulted in a suffi-
cient lumen for biliary drainage, but in view of the inabil-
ity to fully assess the result in the septic patient, a 6 Fr. 
locked external drain (NeoHydro; UK Medical, Sheffield, 
UK) was placed and the procedure terminated.
  The patient made an uneventful recovery, check chol-

angiography after two days confirmed free biliary drainage 
(Fig. 3) and the external drain was removed.
  The pre-procedure bilirubin of three times the upper 
normal limits (68μmol/L [＜20]) normalised within four 
days, the markedly raised alkaline phosphatise (1,457 U/l 
[25-110]) remained elevated for several weeks.
  The patient died of disease progression two months lat-
er without evidence of recurrent biliary obstruction, not 
requiring any further intervention.

2. Case 2

  One year after a Whipple’s procedure for adenocar-
cinoma of the pancreas, a 77-year-old woman was diag-
nosed with tumour recurrence in the pancreatic bed and 
development of liver metastases. She was fit for first line 
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Fig. 7. “Harpon” T-fastener and insertion needle. The metal 
bar (arrow) retracts the stomach, and the cotton wool bud 
(arrowhead) is fixed against the skin after insertion.

Fig. 8. (A) Percutaneous puncture of the Roux loop. The T-fasteners (arrows) are evident above the needle. (B) Injection of contrast 
agent shows a massively dilated proximal loop with a tight stricture (arrow). (C) Deployed 22 mm Niti-S D-stent with limited 
initial expansion (arrow) but still allowing the free flow of contrast agent across the stricture. 

chemotherapy and was enrolled in a trial (AVITA). The 
combination chemotherapy was tolerated well over the 
following two years except for intermittent anaemia, 
thrombocytopenia and pleural effusions. Her disease re-
mained stable over a further year but she presented with 
jaundice 4½ years following her original pancreatico- 
duodenectomy.
  Ultrasound showed dilatation of the whole of the bili-
ary tree with a patent anastomosis (Fig. 4). This was con-
firmed on MRCP, which demonstrated marked dilatation 
of the upper Roux loop (Fig. 5).
  A CT scan was performed for further assessment, which 
showed that recurrent tumour had obstructed the drain-

ing loop centrally in the upper pelvis. The Roux loop 
above this was long and tortuous, but immediately under-
lying the anterior abdominal wall (Fig. 6). A transhepatic 
approach was deemed inappropriate, as the convoluted 
approach through the liver and upper Roux loop was un-
likely to be successful, potentially resulting in permanent 
external drainage.
  Under ultrasound guidance the subcutaneous part of 
the Roux loop was fixed with two “Harpon” T-fasteners 
(Pyramed, Basingstoke, UK) designed for gastropexy dur-
ing radiologic gastrostomy (Fig. 7). The small bowel was 
then punctured with an 18 gauge needle (Fig. 8) and a 
stiff wire inserted (Amplatz; Boston Scientific). A 
peel-away sheath was placed and the stricture crossed 
with a 6 Fr biliary manipulation catheter (William Cook, 
Bjaeverskov, Denmark) and a hydrophilic guidewire 
(Terumo, Tokyo, Japan). 
  A 22×80 uncovered Niti-S D-stent (TaeWoong) was 
placed into good position with initial 15-20% expansion.
  A locked 6 Fr. pigtail catheter was inserted to ensure 
adequate biliary decompression and reduce the risk of a 
peritoneal bile leak. 
  The patient also had an episode of rigors and transient 
hypotension in the radiology recovery room as well as 
some transient abdominal pain, presumably from a small 
bile leak. She recovered quickly with conservative man-
agement by the interventional nurses. A check cholangio-
gram the following day showed slight further expansion 
of the stent, adequate for biliary drainage (Fig. 9). How-
ever, in view of the possibility of continued bile leak after 
drain removal, dilatation with a 12 mm angioplasty bal-
loon (Smash; Bard Ltd., Crawley, UK) was performed. 
Some recoil of the stent occurred, but after aspiration of 
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Fig. 9. (A) After 24 hours there 
is further expansion (arrow). (B) 
Dilatation with a 12 mm balloon. 

Fig. 10. 3 days after drain removal, pus is seen draining from 
the puncture site (arrow) between the gastropexy sutures. This 
was successfully treated by applying a silver dressing (arrow-
heads).

bile and drain removal, the patient made an uneventful 
recovery. 
  Minor infection occurred at the puncture site (Fig. 10), 
the gastropexy sutures were cut after 14 days; no further 
leakage occurred.
  Fifteen months after the percutaneous stent insertion 
the patient is still alive, but with evidence of further dis-
ease progression. The CT showed tumour in-growth into 
the stent, but there was no clinical or biochemical evi-
dence of biliary obstruction and extensive pneumobilia 
was present (Fig. 11).

DISCUSSION

  Median survival after radical pancreatico-duodenectomy 
is 18-14 months depending on resection margins.8

  With advances in chemotherapy, this is likely to in-
crease, with the potential for slow disease progression 

and intra-abdominal dissemination causing obstruction of 
the bilioenteric anastomosis. Endoscopic access is usually 
impossible and percutaneous techniques need to be 
applied.
  Occasionally the Roux loop may have been fixed surgi-
cally to the abdominal wall, in order to provide retro-
grade percutaneous access to the biliary tree.9 Some au-
thors have advocated this as a routine procedure,10 but 
this is not accepted as a standard. Direct puncture of the 
unfixed draining loop for retrograde biliary access has 
been described11 and there are a number of reports of in-
sertion of jejunostomy drainage catheters.12,13 However 
permanent external drainage is a very unsatisfactory out-
come, leaving the patient disfigured by a drainage bag full 
of bile and the carers with the challenge of maintaining 
it. Reports of transhepatic placement of enteral stents are 
rare14-18 and we have only found one previous case of di-
rect percutaneous enteral stent insertion for Roux loop 
obstruction.7

  With adoption of techniques used for other inter-
ventions it should be possible to achieve internal drainage 
in most cases, but a number of careful considerations are 
required. 
  A clear understanding of the level of obstruction and 
the anatomy of the bypass is essential. This may well be 
demonstrated by one imaging modality alone,19,20 however 
as illustrated the techniques are complementary and a 
combination gives the most complete assessment.
  If the stricture is well below the bilioenteric anasto-
mosis it may not be accessible through a transhepatic 
approach. Once the Roux loop has been decompressed by 
insertion of a transhepatic drain, percutaneous puncture 
into it may no longer be possible. At that point the pa-
tient may be condemned to permanent external drainage.
  Direct percutaneous stenting is possible if the distended 
afferent loop is underlying the abdominal wall. However 
after puncture the loop may decompress and collapse with 
a high risk of bile leaking into the peritoneum. 
  T-bar gastropexy is well established for reducing peri-
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Fig. 11. (A) CT performed 15 months after stent insertion shows air in both lobes of the liver (arrow), indicating stent patency.
(B) However, some tumour ingrowth (arrow) into the uncovered stent is evident.

toneal leaks during and after gastrostomy insertion.21-23 It 
offers a simple way of fixing bowel as well as stomach 
against the anterior abdominal wall. This secures access, 
reduces the risk of biliary peritonitis and allows for a 
staged procedure if necessary.7

  After successful stenting the sutures should be left in 
place for several days to allow the puncture site to heal. 
If they are permanently left in situ, infection of the site 
will occur. Resorbable sutures (Safe-T-pexy; Kimberly- 
Clark, Roswell, GA, USA) are available if follow-up is a 
problem.
  In contrast to cholestasis within the biliary tree itself, 
static bile in the afferent loop is invariably contaminated 
with small bowel bacteria. These patients are of very high 
risk of developing bacteraemia and sepsis during, or im-
mediately after the procedure and antibiotics should be 
given routinely.24 The team needs to be prepared for deal-
ing with the acute onset of septic shock. If this occurs it 
may be better to only establish drainage and perform 
stenting as a staged procedure.
  Although stenting is performed to relieve jaundice and 
no food needs to pass through the stent, the Roux-loop 
occlusion should be regarded as a conventional small 
bowel obstruction requiring enteral stent insertion. 
  Technically a 10 mm biliary stent would be sufficient to 
establish biliary drainage. However uncovered enteral 
stents have a high risk of tumour ingrowth and occlusion; 
this is increased if a small biliary stent is used. Equally a 
biliary stent is more likely to displace within the larger 
lumen of the small bowel, particularly if a covered stent 
is used to reduce the risk of re-occlusion. 
  Enteral stents may only available on an endoscopic 
(“through the scope”, TTS) delivery system and the radi-
ologist needs to ensure that wires of sufficient length 

(260-450 cm) are available in the department. TTS deliv-
ery systems are mostly between 10 and 11 Fr (3.2-3.5 
mm). These can usually be advanced without too much 
difficulty through the liver, but should be inserted over a 
stiff guidewire and/or through a peel-away sheath. The 
creation of such a large track has an increased risk of 
haemorrhage and biliary leak and insertion of an external 
drain at the end of the procedure should be considered.
  A number of agents can be used to plug the track. 
Powdered collagen (Avitene flour, Bard Ltd., Crawley, 
UK) - designed to achieve haemostasis during surgery - 
can be mixed with 5-7 mL of contrast resulting in radio-
paque paste which is easily applied on withdrawing of the 
transhepatic sheath. However it is not licensed for this 
application.
  Uncovered gastroduodenal stents occlude in 20-30% 
from tumour ingrowth, with patency being less than one 
year even in long-term survivors with further 
chemotherapy.25 Fully covered stents have a reduced risk 
of ingrowth, but migrate in 20-25%,26-28 although this 
may be less in a loop of bowel excluded from the passage 
of food.
  Newer stent designs using a layer of covered mem-
brane, sandwiched between two layers of Nitinol are now 
available (ComVi, TaeWoong, Seoul; Egis, S&G Biotech, 
Seoul, Korea). These should combine the benefits of ad-
equate stent fixation with reduced in-growth, although so 
far only the reduced migration has been confirmed.29 In 
our centre they are currently the preferred stent con-
struction for malignant enteral strictures in the small and 
large bowel.
  Even patients with metastatic disease may survive many 
months or even years as illustrated by our second case. 
Survival is likely to increase even further with improve-
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ments in palliative chemotherapy regimens. It therefore 
becomes ever more important to consider the need for fu-
ture interventions when planning the initial procedure. 
  The use of enteral instead of biliary stents and newer 
covered stent constructions will delay re-occlusion by tu-
mour growth and should be considered as devices of 
choice.
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