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We report a 71-year-old man who had undergone pylorus-preserving pancreatoduode-

nectomy (PPPD) using PPPD-IV reconstruction for cholangiocarcinoma. For 6 years

thereafter, he had suffered recurrent cholangitis, and also a right liver abscess (S5/8),

which required percutaneous drainage at 9 years after PPPD. At 16 years after PPPD, he

had been admitted to the other hospital because of acute purulent cholangitis. Although

medical treatment resolved the cholangitis, the patient was referred to our hospital

because of dilatation of the intrahepatic biliary duct (B2). Peroral double-balloon

enteroscopy revealed that the diameter of the hepaticojejunostomy anastomosis was 12

mm, and cholangiography detected intrahepatic stones. Lithotripsy was performed using

a basket catheter. At 1 year after lithotripsy procedure, the patient is doing well.

Hepatobiliary scintigraphy at 60 minutes after intravenous injection demonstrated that

deposit of the tracer still remained in the upper afferent loop jejunum. Therefore, we

considered that the recurrent cholangitis, liver abscess, and intrahepatic lithiasis have

been caused by biliary stasis due to nonobstructive afferent loop syndrome. Biliary

retention due to nonobstructive afferent loop syndrome may cause recurrent cholangitis

or liver abscess after hepaticojejunostomy, and double-balloon enteroscopy and
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hepatobiliary scintigraphy are useful for the diagnosis of nonobstructive afferent loop

syndrome.

Key words: Nonobstructive afferent loop syndrome� Biliary stasis – Hepaticojejunostomy�
Hepatobiliary scintigraphy � Double-balloon enteroscopy

It has been reported that cholangitis occurs in
between 6.7% and 14.3% of postoperative pan-

creatoduodenectomy (PD).1 Most cases of cholangi-
tis originate due to biliary stasis, which is broadly
caused by either anastomotic or nonanastomotic
stenosis. In many cases, anastomotic stenosis is
accompanied by intrahepatic biliary duct dilatation
and obstructive jaundice, making early diagnosis
and treatment possible.2–3 On the other hand, non-
anastomotic stenosis, including those of afferent
loop syndrome, is performed as a conservative
treatment for unexplained fever and cholangitis.
However, in many cases, the cause remains uniden-
tified, thereby causing this condition to repeat itself.
Since cholangitis can at times be fatal, it is therefore
important to identify the cause.

It has been reported that afferent loop syndrome
occurs in around 13% of postoperative PD patients.4

Afferent loop syndrome is generally caused by
mechanical occlusion due to the recurrence or
metastasis of cancer,4–6 adhesion,7–8 torsion,9 inter-
nal hernia,10 enterolithiasis,11–12 etc., and thereafter,
leads to a syndrome associated with acute abdom-
inal symptom or acute cholangitis. On the other
hand, nonobstructive afferent loop syndrome may
also be caused by biliary stasis due to jejunal
motility failure or the length of the blind end or
jejunum, and thereafter, leads to acute cholangitis,
liver abscess, and the formation of enterolithiasis
and intrahepatic stones. Nonobstructive afferent
loop syndrome occurs in around 37% of all of the
afferent loop syndrome,12–13 but few cases have
actually been reported.

We herein report a rare case in which the patient
experienced recurrent cholangitis and liver abscess
by biliary stasis due to nonobstructive afferent loop
syndrome after pylorus-preserving pancreatoduo-
denectomy (PPPD) for cholangiocarcinoma.

Case Report

Patient: 71-year-old male.

Main symptoms: fever, vomiting, and clouding of
consciousness.

Medical history: The patient with cholangiocarci-
noma (tub2) underwent PPPD-IV (afferent loop
jejunum length: 40 cm) in June 1995. The patient’s
postoperative condition was good. In March and
December 2001, he had suffered recurrent cholangi-
tis, and in February 2004, he was treated by
percutaneous drainage for liver abscess on the right
liver (S5/8, 2.5cm). In October 2011, he was
admitted to the hospital, suffering from cholangitis
with clouding of consciousness; and antibiotic
treatment was performed. He was referred to our
department for a suspicion of recurrent cholangitis
and intrahepatic lithiasis being caused by hepatico-
jejunostomy anastomotic stenosis.

Laboratory data: Table 1.
Abdominal computed tomography (CT): Pneu-

mobilia with B2 duct dilatation was detected (Fig.
1a). Recurrence and metastasis of cholangiocarcino-
ma was not detected.

Biliary magnetic resonance imaging: B2 duct was
dilated in comparison to other intrahepatic biliary
ducts (Fig. 1b).

Progress after admission: In January 2012, the
patient underwent a peroral double-balloon en-
teroscopy (DBE). The diameter of hepaticojejunos-
tomy anastomosis was 12 mm, and there were no
signs of anastomotic stenosis or recurrence of
cholangiocarcinoma (Fig. 2a). On the cholangiog-
raphy via DBE, the intrahepatic stones was
identified in B2 duct (Fig. 2b), and thereafter,
lithotripsy using a basket catheter was carried out
(Fig. 3a). The right intrahepatic biliary duct was
normal. The jejunography after lithotripsy showed
no intrahepatic stones and no dilatation of intra-
hepatic biliary ducts (Fig. 3b). The bacterial culture
in the afferent loop jejunum was Escherichia coli,
Citrobacter freundii, and Enterococcus casseliflavus.
The patient’s course after lithotripsy procedure
was good, and the patient was discharged from the
hospital 3 days after the lithotripsy procedure. The
patient is doing well 2 years after the lithotripsy
procedure and has not experienced recurrence of
the cholangitis and intrahepatic lithiasis. Hepato-
biliary scintigraphy during an outpatient visit
showed stasis in the upper afferent loop jejunum
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Table 1 Laboratory data on admission

Peripheral blood Blood chemistry

WBC 5.2 3 103 /lL CRP 0.02 mg/dL
RBC 402 3 104 /lL Albumin 3.6 g/dL
Hb 13.3 g/dL Total bilirubin 0.47 mg/dL
Plt 14.1 3 104 /lL AST 32 mU/mL

ALT 17 mU/mL
Tumor markers LDH 189 mU/mL
CEA 4.8 ng/mL ALP 272 mU/mL
CA19-9 12 U/mL c-GTP 23 mU/mL

Fig. 1 Computed tomography (a) and

magnetic resonance imaging (b) on

admission showed dilatation of the

intrahepatic biliary duct (B2).

Fig. 2 Peroral double-balloon

enteroscopy showed that the diameter of

the hepaticojejunostomy anastomosis

was 12 mm (a), and cholangiography

detected intrahepatic lithiasis (b).

Fig. 3 Lithotripsy using a basket

catheter was performed under double-

balloon enteroscopy (a).

Cholangiography confirmed the

removal of the intrahepatic lithiasis (b).
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60 minutes after the procedure, and a delay in
elimination (Fig. 4). Therefore, the patient was
diagnosed as retrograde cholangitis; liver abscess
and intrahepatic lithiasis were related to biliary
stasis due to nonobstructive afferent loop syn-
drome.

Discussion

It has been reported that afferent loop syndrome
caused by mechanical obstruction occurs in around
13% of postoperative PD cases,4–11 but some cases of
nonobstructive afferent loop syndrome caused by
biliary stasis due to jejunal motility failure or the
length of the blind end and jejunum have also been
reported. Nonobstructive afferent loop syndrome
leads to retrograde cholangitis, liver abscess, and the
formation of enterolithiasis or intrahepatic lithiasis,
and occurs in around 37% of all of the afferent loop
syndrome cases.12–14 It is thought that sump
syndrome after hepaticojejunostomy presents the
same pathology as nonobstructive afferent loop
syndrome.15–17

A diagnosis of nonobstructive afferent loop
syndrome requires direct observation of afferent
loop jejunum via endoscopy, and direct cholangiog-
raphy and jejunography, in order to rule out
hepaticojejunostomy anastomotic stenosis and jeju-
nal stenosis. Since DBE was developed recently,
enabling observation of the entire small intestine,
and its effectiveness on small intestinal diseases has
become widely recognized,18 it is now possible to
reach hepaticojejunostomy anastomotic sites as well,
and the effectiveness of interventional radiology
using DBE has been reported.19–27 In this case, direct
observation using DBE ruled out the hepaticojeju-
nostomy anastomotic stenosis and the afferent loop
jejunum stenosis.

Hepatobiliary scintigraphy allows a confirma-
tion not only of dilatation of the intrahepatic biliary
duct and the afferent loop jejunum caused by
anastomotic stenosis or jejunal stenosis, it also
allows an observation of biliary stasis due to jejunal
motility failure or the length of the blind end and
jejunum such as delay in excretion to the jejunum.28

The deposit of the tracer at 60 minutes after
intravenous injection is considered normal more
than 80% of the tracer excretes from intrahepatic
biliary duct to the lower afferent loop jejunum.29–30

If excretion of the tracer to the intrahepatic biliary
ducts has not taken place within 60 minutes, a
diagnosis of liver dysfunction is given,30–32 and if
stasis of the tracer occurs in the intrahepatic biliary
duct, it is thought to be caused by hepaticojejunos-
tomy anastomotic stenosis.29–30 On the other hand,
if stasis of the tracer occurs in the upper afferent
loop jejunum, it is thought to be caused by afferent
loop syndrome. We established the diagnostic
method of cholangitis after hepaticojejunostomy
using hepatobiliary scintigraphy on Fig. 5. How-
ever, hepaticojejunostomy anastomotic stenosis
cannot diagnose hepatobiliary scintigraphy alone,
and therefore, it is necessary to perform a direct
observation using endoscopy. Moreover, it is
necessary to perform further accumulation of
hepatobiliary scintigraphy after hepaticojejunos-
tomy to confirm our present findings.

Since nonobstructive afferent loop syndrome may
improve by conservative treatment alone in many
cases, the cause is often not identified, thus resulting
in many patients suffering repeated cholangitis.
However, there have been reports that nonobstruc-
tive afferent loop syndrome was cured by adminis-
tration of enterokinetic adjusting agents, extension
of the afferent loop jejunum,33 creation of an
antireflux valve to the afferent loop jejunum,34 or
revision of the biliary reconstruction. Therefore, the
diagnosis of nonobstructive afferent loop syndrome
and the indication of surgical interventions should
be considered in refractory cholangitis cases. On the
diagnosis of nonobstructive afferent loop syndrome,
our diagnosis method using hepatobiliary scintigra-
phy is effective (see Fig. 5).

In conclusion, biliary retention due to nonob-
structive afferent loop syndrome may cause recur-
re n t c h o l a n g i t i s o r l i v e r a b s c e s s a f t e r
hepaticojejunostomy, and DBE and hepatobiliary
scintigraphy are useful for the diagnosis of nonob-
structive afferent loop syndrome.

Fig. 4 Hepatobiliary scintigraphy at 60

minutes after intravenous injection

demonstrated that deposit of the tracer

still remained in the upper afferent loop

jejunum.
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