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Abstract:

We report the case of a 71-year-old man with afferent loop obstruction (ALO) after Roux-en-Y reconstruc-
tion due to gastric cancer. Computed tomography showed a distended afferent loop and a dilatated bile duct.
We could not reach the stricture site in the afferent loop using a gastroscope. We performed percutaneous
transhepatic biliary drainage (PTBD) and placed a self-expanding metallic stent (SEMS) in the duodenal
stricture through the PTBD route. Although an endoscopic approach is preferable, when PTBD can be per-
formed, percutaneous transhepatic SEMS placement might be an alternative option for treating ALO in cases

in which it is not possible to reach the site of stenosis with an endoscope.
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Introduction

Afferent loop obstruction (ALO) is a rare complication
that occurs after gastrojejunostomy. In most cases, ALO de-
velops in association with gastrectomy and Billroth II or
Roux-en-Y reconstruction, or pancreaticoduodenectomy with
a conventional loop or Roux-en-Y reconstruction (1). Vari-
ous etiologies of ALO have been reported, and the treatment
differs between benign and malignant etiologies. Surgery is
appropriate for benign ALO, while less invasive, non-
surgical therapy is preferred for malignant ALO because
these patients are in poor condition due to the advanced
stage of their malignancy. Since the development of
through-the-scope (TTS)-type enteral self-expanding metallic
stents (SEMSs) and the double-balloon enteroscope (DBE),
the enteral placement of an SEMS at the stricture site has

been reported to be an effective treatment for malignant
ALO (2-5). However, DBEs are not available at all institu-
tions, and the stricture site cannot be reached endoscopically
in all cases of ALO. Thus, an alternative approach is re-
quired. The placement of a transhepatic enteral stent (for a
stricture in the afferent loop) or direct percutaneous drainage
of the afferent loop, are good alternative methods (6). To the
best of our knowledge, there are eight case reports describ-
ing the placement of a transhepatic SEMS for the treatment
of malignant ALO (6-12). We herein report a case of malig-
nant ALO in which percutaneous transhepatic SEMS place-
ment was useful.

Case Report

A 7l1-year-old man underwent subtotal gastrectomy with
Roux-en-Y reconstruction and cholecystectomy for gastric
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Figure 1.

Computed tomography on admission revealed marked distention of the afferent loop and

wall thickening at the proximal afferent loop (a: white arrow) with dilatation of the intrahepatic bile
duct (b) and extrahepatic bile duct (c: white arrow).

Figure 2. Endoscopic jejunography revealed an irregular
stricture of the afferent loop (white arrow) and dilatation of the
afferent loop.

cancer, which was diagnosed as moderately differentiated
adenocarcinoma. Adjuvant chemotherapy with S-1 (tegafur-
gimeracil-oteracil potassium) was administered after surgery,
but he was scheduled to change to UFT (tegafur-uracil) due
to an S-1 drug allergy. We changed the chemotherapy regi-
men from UFT to irinotecan/cisplatin, paclitaxel, and do-
cetaxel due to the recurrence of peritoneal dissemination and
liver metastasis. Two years after surgery, he was readmitted
with epigastric pain, high fever, and jaundice.

The laboratory data on readmission showed elevated se-
rum levels of aspartate aminotransferase (138 U/L; normal
range: 13-33 U/L), alanine aminotransferase (114 U/L; nor-
mal range: 6-30 U/L), alkaline phosphatase (3,419 U/L; nor-
mal range: 115-359 U/L), y-glutamyl transpeptidase (835 U/
L; normal range: 10-47 U/L), amylase (474 U/L; normal
range: 37-125 U/L), and C-reactive protein (11.88 mg/dL;
normal range: <0.3 mg/dL). The levels of tumor markers,
such as carcinoembryonic antigen (12.2 ng/mL; normal
range: <5.0 ng/mL) and carbohydrate antigen 19-9 (3,784 U/
mL; normal range: <40 U/mL), were also elevated. Abdomi-
nal computed tomography (CT) showed the marked disten-

tion of the afferent loop and wall thickening at the proximal
afferent loop (Fig. la) with dilatation of the intrahepatic
(Fig. 1b) and extrahepatic bile ducts (Fig. 1c). Multiple liver
metastasis and peritoneal dissemination were observed on
CT. We diagnosed the patient with ALO caused by the peri-
toneal dissemination of gastric cancer. We considered that
the obstructive jaundice was caused by ALO because bile
drainage was prevented by high pressure in the intra-afferent
loop.

Upper gastrointestinal endoscopy (GIF-2T200; Olympus,
Tokyo, Japan) was performed to confirm the obstruction of
the afferent loop. The endoscope was inserted into the affer-
ent loop; however, the endoscope was too short to reach the
site of the stricture. Endoscopic jejunography revealed an ir-
regular stricture of the afferent loop and dilatation of the
distal afferent loop (Fig. 2). Ultrasound-guided percutaneous
transhepatic biliary drainage (PTBD) was performed under
local anesthesia on the day after the endoscopy. A 7.2 F pig-
tail catheter was inserted into the afferent loop through the
left lobe approach. The dilatation of the distal afferent loop
was improved by inserting the PTBD catheter, and the levels
of hepatobiliary enzymes decreased. Cholangioduodenogra-
phy via the PTBD catheter revealed an irregular stricture of
approximately 46 mm in length in the afferent loop (Fig. 3).
A guidewire was passed through the stricture into the proxi-
mal aspect of the obstruction on the 8th day after PTBD.
The PTBD route was then dilated to a diameter of 10 F,
which was the diameter of the SEMS delivery system. After
confirming the stricture in the afferent loop by jejunography,
a 22x90 mm SEMS (WallFlex™ Duodenal Stent; Boston
Scientific, Natick, USA) was inserted over the guidewire
through the PTBD route without difficulty. The SEMS was
placed appropriately across the stricture in the afferent loop
(Fig. 4).

The patient recovered immediately after the placement of
the SEMS without any procedure-related adverse events.
The patient started eating 5 days later because he had no
symptoms and his laboratory findings were normal. The
PTBD tube was removed 14 days after the placement of the
SEMS, and the patient was discharged from the hospital. He
retained a good quality of life for 3 months after the place-
ment of the SEMS until his death due to the progression of
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Figure 3. Cholangioduodenography via the PTBD catheter
revealed an irregular stricture in the afferent loop that was ap-
proximately 46 mm in length (white arrows).

cancer. No obstruction of the SEMS or obstructive jaundice
was observed after the placement of the SEMS.

Discussion

ALOQO is a rare mechanical complication that occurs after
gastrojejunostomy, such as Roux-en-Y, Billroth II, Whipple,
or Child reconstruction. ALO can be caused by either be-
nign or malignant obstructions, with benign obstruction be-
ing the main etiology of ALO. Benign ALO is caused by
compression or kinking due to postoperative adhesion, inter-
nal herniation, stenosis due to ulceration, or radiation enteri-
tis. In contrast, malignant ALO is caused by the recurrence
of cancer in the lymph nodes, peritoneum, gastric remnants,
or anastomotic sites. The management strategy depends on
the nature of the obstructing lesion (benign or malignant),
the obstruction site, and the patency of the primary hepati-
cojejunostomy and pancreaticojejunostomy. Surgery has an
important role in the treatment of benign ALO. However,
less-invasive treatments are preferred in patients with malig-
nant ALO due to their poor condition and prognosis (1).

In patients with an advanced malignancy, stent placement
is the most appropriate less-invasive therapy for malignant
gastrointestinal obstructions from the perspective of quality
of life. There are a number of approaches for enteral stent
placement in patients with malignant ALO, these include en-
doscopic, percutaneous transhepatic, and direct percutaneous
approaches (1). The endoscopic placement of an SEMS has
become a feasible alternative to surgery as a palliative treat-
ment for an inoperable malignant gastric outlet obstruc-
tion (13-15). Several cases involving the endoscopic place-
ment of an SEMS for malignant ALO have been reported
since the development of DBE- and TTS-type SEMSs (2-5).
A few reports have described a combined method in which
a DBE is used with an overtube because the large diameter
of the SEMS delivery system does not allow for stent de-
ployment through the 2.8-mm working channel of a conven-

Figure 4. The self-expanding metallic stent was placed across
the stricture in the afferent loop.

tional short DBE (2, 3). However, the combined use of the
new short-type DBE with a 3.2 mm working channel and
TTS SEMS enables easy SEMS placement (5). Thus, endo-
scopic SEMS placement is the preferred therapy for malig-
nant ALO.

DBE is useful for treating malignant ALO. However, it is
not available in all institutions, and the site of the ALO
stricture cannot be reached in all cases even when using a
DBE. Alternative methods must be selected to manage ma-
lignant ALO when the endoscopic approach is unsuccessful.
Percutaneous transhepatic and direct ap-
proaches are alternative options in these cases (6). In some
cases, ALO causes obstructive jaundice and cholangitis.
PTBD is an established method for biliary drainage in pa-
tients with dilatation of the intrahepatic bile duct. In con-
trast, the direct puncture of a percutaneous afferent loop is
associated with the risk of bile leakage and subsequent peri-
tonitis. Thus, the percutaneous transhepatic approach is the
first choice of alternative therapy in these cases. In the pre-
sent case, percutaneous transhepatic stent placement was at-
tempted rather than permanent PTBD because the patient’s
quality of life would be better preserved by placing an inter-
nal stent. Actually, we placed the SEMS in the afferent loop
through the percutaneous transhepatic route without any
complications. To our knowledge, there are eight reported
cases in which transhepatic SEMS placement was used for
the management of malignant ALO. We have summarized
the eight cases and the current case in Table (6-12).

An enteral SEMS was used for malignant ALO in six of
the previous eight cases, and a 10-mm biliary SEMS were
used in two cases. A small-diameter SEMS can easily cause
stent dysfunction due to tumor ingrowth or stent migration;
thus, in most recent cases involving enteral TTS-type SEMS
placement, the diameter of the delivery system was 10 F.
There is a large difference in the diameter of the delivery
systems that are used to place biliary SEMSs and enteral
TTS-type SEMSs. Thus, enteral SEMSs should be preferred
because they last longer. In cases without a choledochoje-

percutaneous
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Table. Reported Cases of Percutaneous Transhepatic SEMS Placement for Malignant ALO.
Case Reference Year Age(y) Gender Etiology Reconstruction ~ SEMS Delivery
1 7 2000 65 M Gastric cancer NA Wallstent 22x100 mm, 10Fr
(uncovered)
2 8 2000 47 M Gastric cancer Roux-en-Y Wallstent 10x70 mm NA
(uncovered)
3 9 2003 62 M Pancreatic cancer ~ Whipple Wallstent NAX60 mm 10Fr
(uncovered)
4 10 2005 77 M Gastric cancer Billroth IT SMART stent 10x80 mm TFrx2
SMART stent 10x40 mm
(uncovered)
5 11 2007 46 F Gastric cancer Billroth IT Nitinol SEMS 18x80 mm 12Fr
(partially covered)
6 11 2007 60 M Gastric cancer Billroth IT Nitinol SEMS 18x80 mm, 12Fr
(partially covered)
7 6 2010 71 M Ampullary Whipple ComVi 22x100 mm 10.5Fr
carcinoma (covered)
8 12 2012 51 M Ampullary Child WallFlex 22x120 mm 10Fr
carcinoma (uncovered)
9 Current case 2017 71 M Gastric cancer Roux-en-Y WallFlex 22x90 mm 10Fr
(uncovered)
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