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Introduction 

Afferent loop syndrome (ALS) is a rare complication
of Billroth-II gastrojejunos tomy, Roux-en-Y gastroen-
terotomy, and Whipple’s operation. ALS are classically
distinguished in chronic and acute. Several causes,
such as adhesions, intussusception, strictures, malignancy,
and internal hernias, have been attributed to the me-
chanical obstruction of the afferent loop (1). Rarely this
syndrome occurs in relation to an enterolith impacted
in the afferent loop (2). We describe a case of acute ALS
caused by an enterolith developed in the afferent loop
of Billroth II anastomosis.

Case report

A 80-yr-old man was admitted to a hospital for severe upper
abdominal pain associated with nausea and fever. Physical exami-
nation revealed a distended abdomen with right upper quadrant
tenderness and jaundice. The patient had undergone a Billroth II
partial gastrectomy for benign ulcer 27 years before. Laboratory te-
sts showed an elevated white blood cell count of 15,000/mm3, bi-
liary stasis and pancreatitis (bilirubin 4.8 mg/dL - direct 3,5 mg/dL;
GGT 213 mU/mL; alkaline phosphatase 521 mU/mL; amylase

1,512 U/L). The preliminary diagnosis was pancreatitis and acu-
te cholangitis. An appropriate therapy was started. In the following
few hours, no symptom relief was observed and the patient’s con-
dition made worse.

Abdominal computed tomography (CT) showed dilatation of
both the main pancreatic duct and the biliary duct (Fig. 1), and a
huge stone in the dilated duodenal afferent loop (Fig. 2). The pan-
creas was normal and no gallstones were found in the gallbladder.
The diagnosis of acute afferent loop obstruction by enterolith was
made. Urgent laparotomy was planned. 

Abdominal exploration revealed dilatation of the duodenum
without signs of ischemia and an entrapment of the afferent loop by
extensive adhesions, causing kinks, particulary at the anastomosis site.
Adhesiolysis was carried out and a greenish stone measuring 5 x 6
cm was removed through a longitudinal cut in the second portion
of duodenum. The enterolith was ovoid in shape and composed mainly
of cholesterol and bile salts. 

The postoperative course was uneventful and the patient was di-
scharged home 9 days after surgery.

Discussion

Afferent loop syndrome is a relatively uncommon
complication encountered after gastrectomy and Billroth
II reconstruction (3). The incidence reported in litera-
ture ranges between 0,2% and 20% (4); with modern
surgical techniques it has been reduced to 0,3% (5,6).
The afferent loop syndrome has been attributed to the
stasis of biliary, pancreatic and intestinal secretions in the
afferent loop. When the pressure within the afferent loop
exceeds the resistant threshold of the obstruction, its con-
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tent is then propelled into the stomach to cause sudden
bilious vomiting and so pain is relieved. It is usually cau-
sed by adhesions, internal hernias, volvulus, intussu-
sception, intestinal kinks/strictures, a long afferent loop
and malignancy (2). 

ALS may present as an acute syndrome, caused by
complete obstruction of the afferent loop. Clinically,
the acute form is characterized by abrupt onset of up-
per abdominal pain and rapid clinical deterioration. It
usually develops within the first week after surgery,
mainly due to retrograde intussusception, technical er-
ror in constructing the gastrojejunostomy, or kinking
or edema at the anastomotic site (7). Rarely, as in our
case, this syndrome occurs many years after surgery and
also in relation to an enterolith (3,4). Most of the en-
teroliths have been reported in association with diver-
ticula of the small intestine, Crohn’s disease or tuber-
culosis of the small bowel (3). The formation of ente-
roliths requires intestinal stasis. The chronically ob-
structed blind afferent loop promote bacterial over-
growth, resulting in bile salt deconjugation. Precipitation
of insoluble bile acids within the bowel lumen leads to
the development of stones and sludge (8). Complica-
tions of enteroliths include inflammation, perforation,
and obstruction. If impaction at the stenotic site oc-
curs, the obstruction becomes total; no vomiting oc-
curs and epigastric pain is persistent (7). In our patient,
stasis within the afferent loop from adhesions was re-
sponsible for the formation of the enterolith. Howe-
ver, duodenal motility disorder due to altered food pas-
sage and changes in cholecystokinin secretion may ac-
count for formation of the enterolith (9). 

Only 14 cases of an enterolith causing afferent loop
obstruction have been reported in the English literatu-
re (1,2). All patients presented with symptoms of ab-
dominal pain. Jaundice and cholangitis are often present
(2). The increased pressure within the duodenum may

provoke biliary and pancreatic duct dilatation. The re-
flux of intestinal content in pancreatic ducts consequently
activating pancreatic enzymes can cause acute pancrea-
titis. In addition, serum amylase level may increase in si-
tuations of strangulated or necrotic bowel (10). Early dia-
gnosis is mandatory to prevent life-threatening com-
plications such as afferent loop perforation (11). The mor-
tality rate reported before the development of CT or ul-
trasound (US) was high (30-60%) (12). 

The clinical diagnosis can be difficult. Symptoms are
non-specific and can address towards acute pancreatitis
(11) and cholangitis (1,13). These circumstances may re-
sult in non operative management or delayed interven-
tion with lethal results. Plain abdominal X-rays offer lit-
tle for the diagnosis because the afferent loop is fluid -
filled and gasless owing total obstruction (14). Entero-
liths forming in an afferent limb are more likely to be
radiolucent and less likely identifiable on plain radiographs
(2). An upper gastrointestinal series can be helpful to the
diagnosis because of poor filling or non filling of the af-
ferent jejunal limb (12); but 20% of normal afferent loo-
ps are not opacified (15). Ultrasound (US), used as ini-
tial diagnostic procedure in patients with acute abdominal
symptoms, may demonstrate a enterolith in a large and
dilated bowel loop (2,13). However, its differentiation
from a pancreatic pseudocyst (14) or cholecystolithia-
sis (2,16)can be difficult. CT appearance of afferent loop
syndrome is usually characteristic, if not pathognomo-
nic (17). In our case, CT allowed the diagnosis. CT shows
U-shaped, liquid filled, tubular structure, which does not
opacify with oral contrast and usually surrounds the head
of pancreas (5). The valvulae conniventes projecting into
the lumen are a common feature. Additional findings in-
clude complications of afferent loop syndrome such as
biliary dilatation, pancreatitis and enteroliths (15).
Multidetector-row computed tomography (MDCT) with
coronal plane similar to the human anatomy is believed

Fig. 1 - Abdominal CT - Dilated common bile duct (black arrow) and main pan-
creatic duct (white arrow).

Fig. 2 - Abdominal CT - A large incarcerated enterolith in the dilated afferent
loop.
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better than conventional CT in diagnosing site, level, and
cause of ALS (18).

Early explorative laparoscopy is optimal option, when
the diagnosis remains unclear (19). Acute afferent loop
syndrome is a true surgical emergency (5). Preoperati-
ve direct percutaneous decompression of the afferent limb
using ultrasound guidance can stabilize patients with se-
psis and decrease surgical morbidity and mortality. In the-
se cases, through the drainage catheter, it is possible a ra-
diological study of the afferent loop and the percutaneus
removal of the enterolith (2). The endoscopic extraction
is difficult (1,3,20) and may lead to perforation (20).
Using electrohydraulic lithotripsy endoscopic removal
of the enterolith is feasible (6). Surgery consists in de-
compression of the obstructed loop and in removal of
the stone through an enterotomy. In case of hemodynamic
instability an external drainage of the duodenal stump
using Foley catheter can be a temporary treatment (5).
Surgical revision of any anatomical pathology predisposing

the stasis of the afferent loop must be done to avoid re-
currence. This may require adhesiolysis, stricturoplasty
of the anastomosis, resection of stenotic segment, resection
of the redundant portion of the afferent loop, conver-
sion of a Billroth II to a Billroth I anastomosis, Braun
entero-entero anastomosis between afferent and efferent
loops or duodenum bypassed with a Roux- en-Y tech-
nique (2,4). 

Conclusion

Acute obstruction of the afferent loop should be stron-
gly suspected in patients with a history of Billroth II ga-
strectomy and symptoms suggestive of acute cholangi-
tis or pancreatitis, especially when there is no clinical im-
provement after initial treatment. Although rarely, an en-
terolith can be the cause of obstruction. Early diagno-
sis and prompt surgery can improve the prognosis. 
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