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following cases describe two different approaches 
for employing LAMS in the treatment of afferent 
limb syndrome: One transluminal placement and 
the other endoluminal.

Case 1
A 59-year-old man with a medical history 
notable for Stage III pancreatic adenocarcinoma 
underwent pancreaticoduodenectomy five months 
prior to presentation. He developed persistent 
abdominal pain requiring celiac neurolysis three 
months post operatively. He was referred from an 
outside hospital following a one-month history 
of intractable nausea, vomiting, abdominal pain, 
anorexia and weight loss. A CT scan demonstrated 
intrahepatic duct dilation and marked dilation of the 
patient’s afferent limb at 4.8 cm with a transition 
point in the anterior mid abdomen concerning for 
obstruction and afferent limb syndrome. The patient 
was deemed to be unable to tolerate surgery due 
to poor functional and nutritional status and was 
referred for endoscopic evaluation and treatment. 

The patient underwent push enteroscopy to 
evaluate his anatomy. Stenosis of the afferent 
jejunal limb was appreciated. The endoscope 

INTRODUCTION

Afferent limb syndrome is a known 
postoperative complication that typically 
occurs in patients who have undergone 

pancreaticoduodenectomy or gastrectomy with 
either Roux-en-Y or Billroth II reconstruction. 
These surgeries create a gastrojejunostomy, 
an upstream segment of small intestine, which 
contains biliary and pancreatic anastomoses or the 
native papilla, and if this limb becomes obstructed 
it is termed afferent limb syndrome. Historically, 
surgery to relieve the obstruction has been the 
primary treatment modality for patients with 
afferent limb obstruction. However, endoscopic 
interventions have also shown efficacy in treating 
afferent limb syndrome,1 and may be preferable in 
patients not suitable for surgery. Recently, lumen 
apposing metal stents (LAMS) have provided 
a novel therapeutic option for the endoscopist 
seeking to treat afferent limb syndrome. The 
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approximately 8-9cm, was fully effaced and was 
found to contain a large amount of fluid. (Figure 1) 
After Doppler US confirmed a clear route to access 
the limb, a 19-gauge EUS FNA needle was used 
to access the limb. Contrast was injected into the 
afferent limb with a cholangiogram was obtained 
during injection, confirming afferent limb access 
had been obtained. (Figure 2) Aspiration of fluid 
showed bile, further corroborating afferent limb 
access. A 0.025" wire was used to maintain access 
to the afferent limb. An electrocautery enhanced 
Axios catheter (Boston Scientific, Natick MA) was 
then used to create a gastroenterostomy over the 
wire. A 15mm x 10mm Hot Axios LAMS was then 
deployed across the gastroenterostomy without 
difficulty. Five liters of bilious fluid, approximately, 
drained through the stent to the stomach. (Figure 3) 
The stent was confirmed to be in adequate position 
as seen on endoscopy, EUS, and fluoroscopy. 

could not pass through the stenosis into the afferent 
limb. A 10 French x 10cm double pigtail stent was 
advanced over a 0.035-inch guidewire and placed 
across the stenosis of the afferent limb in an attempt 
to allow decompression, but this was clinically 
unsuccessful and the stent migrated in short order.

Following the push enteroscopy, the patient 
continued to have ongoing pain, nausea, vomiting 
and an intolerance for intake by mouth. Subsequent 
CT four days later showed increased dilation of 
the afferent limb at 5.9 cm. Given the patient’s 
worsening obstruction, the decision was made 
to proceed with a transluminal approach to 
decompression via endoscopic ultrasound (EUS) 
gastroenterostomy. 

The next day the patient was brought back to 
the endoscopy suite. Using a linear EUS scope, the 
obstructed afferent limb was identified.  The affected 
small bowel appeared dilated with a diameter of 

Figure 1. 7.5MHz EUS image of dilated and fluid 
filled obstructed afferent limb.

Figure 2. Fluoroscopic image of contrast injected 
via EUS needle into the afferent limb with resultant 
cholangiogram, definitively proving the target is 
in fact the afferent limb

Figure 3. Endoscopic image of LAMS after 
deployment showing bilious fluid draining to 
stomach

Figure 4. Fluoroscopic image of the LAMS after 
placement also showing decompression of the 
afferent limb. 
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Repeat endoscopy six days postprocedure also 
confirmed suitable stent position and patency 
and the patient had marked improvement in his 
symptoms.

Case 2
A 66-year-old woman with Stage II 
pancreatic adenocarcinoma with a history of a 
pancreaticoduodenectomy presented to urgent care 
complaining of paroxysmal abdominal pain without 
nausea or vomiting. A PET CT scan roughly one 
month prior demonstrated two hypermetabolic 
soft tissue densities concerning for recurrence 
of pancreatic cancer; one 2.3 cm x 1.2 cm near 
the confluence of the superior mesenteric and 
portal veins and another 1cm nodule near the 
pancreaticojejunostomy anastomosis. Laboratory 
testing obtained on the day of procedure was 
notable for an elevated total bilirubin at 5.1 and 
alkaline phosphatase of 1,139 previously 1.4 and 
678, respectively, one month prior.

Using a colonoscope, the afferent limb was 
traversed and was noted to have extrinsic impression 
on the duodenum causing a high-grade bowel 
obstruction that was unable to be traversed with 
the colonoscope. Given the concern for possible 
afferent limb syndrome, the patient’s next of kin 
was called and consent was obtained for possible 
LAMS placement.

After consent was obtained, the colonoscope 
was exchanged for a therapeutic gastroscope and 
was advanced through the afferent limb to the area 
of stenosis. Using direct endoscopic and fluoscopic 
guidance a 9-12mm balloon catheter with a 0.035" 

guidewire was passed through the stricture. (Figure 
5) Fluoroscopy revealed dilated bowel upstream of 
the stricture, which confirmed previous suspicion 
of afferent limb syndrome. A 15mm wide x 
10mm long Axios stent was advanced over the 
guidewire and deployed across the stenosis. A 
large amount of bilious fluid drained through the 
stent immediately after deployment. (Figure 6) The 
gastroscope was then withdrawn and an ultrathin 
gastroscope was inserted and advanced through 
the LAMS and into the loop of bowel containing 
the hepaticojejunostomy, further confirming proper 
stent location. (Figure 7) Contrast was injected 
and brisk flow of contrast through the ducts was 
noted as well as diffuse dilation of all intrahepatic 
biliary ducts. 

Linear EUS confirmed that the area of concern 
previously identified on PET CT appeared to 
correspond to the identified area of afferent 
limb narrowing. No overt mass was identified. 
Additionally, fine needle aspiration was deferred 
given suboptimal visualization secondary to 
significant artifact related to air bubbles created 
by the LAMS. Following LAMS placement, the 
patient noted clinical improvement as well as 
improving bilirubin and alkaline phosphatase on 
follow up laboratory testing.

Discussion
Afferent limb syndrome, sometimes 
referred to as afferent loop syndrome, is an 
obstructive complication that occurs following 
pancreaticoduodenectomy, gastrectomy with 
Billroth II or Roux-en-Y reconstruction, where 

Figure 5. Endoscopic image of guidewire access 
across the site of obstruction in the afferent limb.

Figure 6. Endoscopic image of LAMS after 
intraluminal placement showing copious biliary 
fluid drainage.
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bypassing the gastrojejunal anastomosis.6 Non-
surgical management options include percutaneous 
drainage, but this is often a suboptimal treatment 
from the patient’s perspective as it may negatively 
impact quality of life.7  Endoscopic interventions 
provide another approach to afferent limb syndrome 
and may include balloon dilation, double-pigtail 
stent placement, biliary plastic or metal stent 
placement.1,8 

Most recently the use of LAMS has provided 
another potential option for managing afferent 
limb syndrome in patients not suitable for 
surgery. LAMS have proved useful for a variety 
of indications including cystgastrostomies,9 
cholecystenterostomies or cholecystgastrostomies,10 
as well as endoscopic ultrasound-directed 
transgastric ERCP procedures (EDGE).11 Using 
a LAMS to access and decompress an obstructed 
afferent limb endoscopically is another fitting 
application of this novel technology.

The current literature has several published case 
reports describing successful deployment of LAMS 
for treatment of afferent limb syndrome.12,13,14,15,16 

To date the literature only provides one small 
multicenter study examining the safety and efficacy 
outcomes of LAMS for management of afferent 
limb syndrome.17  The study included eighteen 
patients and found technical success to be 100%, 
with only 16.7% experiencing adverse events that 
were described as abdominal pain.17 The most 
common approach in this cohort was the creation of 
a gastrojejunostomy (72.2%) via LAMS placement. 
An indirect comparison between patients with 
LAMS placement for afferent limb syndrome 
and patients who underwent enteroscopy-assisted 
luminal stenting revealed that patients with LAMS 
required fewer repeat interventions.17

the afferent limb becomes obstructed and the 
patient develops abdominal pain. Common 
etiologies of afferent limb syndrome include 
postoperative adhesions, enteroenteric hernia, 
volvulus, stricture, radiation enteritis, recurrence 
of malignancy, enteroliths or foreign bodies.2, 3 

The overall incidence of afferent limb syndrome 
is low, affecting between 0.2% - 1% of patients 
who undergo partial gastrectomy.2, 4 However, 
patients who undergo pancreaticoduodenectomy 
for pancreatic cancer have been noted to have an 
incidence of 13%.1 Acute afferent limb syndrome 
often presents as abrupt, severe abdominal pain 
accompanied by nausea and vomiting, while chronic 
presentations may often present as post prandial 
abdominal discomfort or food avoidance.1 Jaundice 
also can be seen despite the absence of biliary 
obstruction as the afferent limb fills with bilious 
fluid, which cannot drain. If untreated, afferent 
limb syndrome may lead to mesenteric ischemia 
as well as bowel perforation and peritonitis, which 
can include a component of bile peritonitis. Partial 
obstruction of the afferent limb syndrome can also 
cause small intestinal bacterial overgrowth and 
associated sequelae such as B12 deficiency and 
steatorrhea.2,5 

Historically, surgical therapy has been the 
mainstay treatment of afferent limb syndrome. 
This may include palliative surgery in the setting 
of malignancy, possible revision of a Billroth II 
reconstruction, conversion of a Billroth II to a 
Roux-en-Y or the addition of a Braun anastomosis, 
where an anastomosis is created from the afferent 
limb directly to the efferent limb effectively 
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Figure 7. Endoscopic image of afferent limb seen 
via passing an ultrathin endoscope through the 
LAMS immediately after deployment.
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CONCLUSION
Since their FDA approval in 2013, LAMS have 
proved to have a variety of uses beyond their 
original intended purpose: drainage of pancreatic 
pseudocysts and necrosis. The two cases presented 
here further demonstrate the versatility of LAMS in 
successfully treating afferent limb syndrome, using 
either a transluminal or endoluminal approach. 
While the use of LAMS for treatment of afferent 
limb is indeed promising, future longitudinal 
studies are needed to better describe long-term 
outcomes and adverse events associated with this 
procedure. 
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