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Successful treatment of recurrent cholangitis
complicating liver transplantation by Roux-en-Y limb

lengthening
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Abstract: A 40-year-old male developed sepsis due to cholangitis. Five
years earlier he underwent liver transplantation with
hepaticojejunostomy. Over the past 18 months, he had 6 episodes of
cholangitis. Radiologic studies demonstrated no biliary obstruction.
Surgical intervention to eliminate bile reflux and stasis by lengthening
the Roux-en-Y limb from 30 to 90 cm was curative. He has had no further
episodes of cholangitis or hospitalization in the past 2 years. This case
1s the first description to our knowledge of a simple technique to treat
recurrent cholangitis in patients with normal biliary anatomy, but
inadequate biliary drainage following liver transplantation.
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Cholangitis is a frequent complication in the early period
following orthotopic liver transplantation (OLT); however,
recurrent cholangitis, especially years after surgery, is rare
in the absence of stricture or biliary obstruction. We
describe a patient who developed multiple episodes of chol-
angitis several years after OLT with Roux-en-Y hepaticoje-
junostomy. Biliary obstruction was not present, but a short
Roux-en-Y limb permitted chronic reflux into the hepatic
ducts resulting in episodic infection. Lengthening the
Roux-en-Y limb by reconstructing a more distal jejunojeju-
nostomy was curative. This therapeutic strategy has not
been previously reported in the transplantation literature.

Case report

A 40-year-old male recipient of a liver transplant with a his-
tory of multiple episodes of cholangitis and sepsis pre-

Abbreviations: CT, computed axial tomography; ERCP, endoscopic retrograde
cholangio-pancreatography; HBYV, hepatitis B virus; OLT, orthotopic liver
transplantation; PTC, percutaneous transhepatic cholangiography; WBC, white
blood cell.
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sented with fever, rigors, and abdominal pain. A few days
earlier, the patient experienced low-grade fever and epigas-
tric pain. He contacted his primary care physician and was
started on ciprofloxacin for presumed cholangitis, having
suffered multiple similar episodes. His condition worsened
and he was admitted to the intensive care unit with a tem-
perature of 39.1°C, blood pressure 90/54 mmHg, and a pulse
of 120 beats minute. The white blood cell (WBC) count was
6300/mm® and liver function studies demonstrated a bili-
rubin of 1.0 mg/dL, alkaline phosphatase 358 IU/L, and nor-
mal transaminase values. Cultures of the sputum and urine
were negative, whereas cultures of the blood grew Esche-
richia coli. The organism was resistant to ampicillin, ampi-
cillin/sulbactam, cefuroxime, and ciprofloxacin. His
condition improved with intravenous imipenem/cilastatin.
A surgical consultation was obtained because of the
increasing frequency of these episodes of cholangitis.

The patient had a history of cirrhosis secondary to hepa-
titis B viral infection. Five years earlier he received a liver
transplant. His immediate postoperative course was com-
plicated by a common bile duct leak managed by con-
version of the initial choledochocholedochostomy to a
retrocolic hepaticojejunostomy. The initial immunosup-
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pression consisted of tacrolimus, azathioprine, and predni-
sone. The prednisone was tapered to low doses and eventu-
ally eliminated in the first year. Tacrolimus levels were
maintained at 5-10 ng/mL.

Over the next 2 years, he experienced several febrile epi-
sodes presumed secondary to cholangitis. During the next
18 months (post-transplant months 21-38), he was admit-
ted to 3 hospitals on 4 separate occasions with sudden on-
set of fever, rigors, and abdominal pain; blood cultures were
performed on only one occasion and grew E. coli. In each in-
stance, a diagnosis of cholangitis was established and the
patient recovered with intravenous antibiotics (Table 1).
Azathioprine was discontinued and the patient was main-
tained on tacrolimus monotherapy. Despite this reduction
in immunosuppression, the patient continued to experi-
ence several episodes of presumed cholangitis that were
managed as an outpatient with oral antibiotics. Repeated-
ly, he was placed on chronic suppressive oral antibiotic
therapy with quinolones and/or amoxicillin/clavulanic
acid, cycling every 1-3 months. In total, this patient had

Representative febrile episodes and infectious work-up after transplantation

12 documented episodes of fever and right upper quadrant
pain beyond the first year following transplantation.
Laboratory studies were often normal except for a tran-
siently increased alkaline phosphatase; jaundice was ab-
sent. The majority of these episodes were attributed to
cholangitis and treated with antibiotics. Bile cultures were
not obtained.

One year before this admission the patient underwent an
abdominal computed tomography (CT) scan, endoscopic
retrograde cholangio-pancreatograpy (ERCP), and magnet-
ic resonance cholangiopancreatography (MRCP). None of
these tests revealed occult abscess or obstruction of the he-
paticojejunostomy or the gastrointestinal tract. Between
episodes, the patient was generally well and employed full
time. Hepatitis B virus (HBV) DNA titers were undetectable
and his allograft function was normal. Medications includ-
ed tacrolimus, lamivudine, omeprazole, and insulin. He did
not smoke, drink alcohol, or use illicit drugs.

A percutaneous transhepatic cholangiogram (PTC) per-
formed during this admission (the first to our institution,

Time post

transplant Alk phos Blood

(months) Symptoms Temp °F (°C) (IU/L) cultures Other studies Treatment

10 Fever, abd 103 (39.45) 220 Not done Levofloxacin alternating with amox/clav
pain, diarrhea every month

20 Fever,abd pain  102.5(39.2) 182 Not done Amox/clav

24 Fever, 102.9 (39.4) 90 Negative on CTnegative, CSF negative ~ Zosyn, levofloxacin; alternating
myalgias, abd antibiotics levofloxacin, amox/clav every 3 months
pain

32 Fever,abd pain  103.1 (39.5) 134 Not done Ciprofloxacin for 21 days
(outpatient)

38 Fever, rigors, 101 (38.34) 278 Escherichia Ultrasound negative, Ciprofloxacin for 4 weeks; E. coli
headache, abd coli colonoscopy negative, CT  sensitive to quinolones
pain negative

47 Fever, abd 102 (38.9) 79 Negative on Ultrasound negative, CT Ampicillin-sulbactam, levofloxacin
pain, emesis antibiotics negative, colonoscopy

negative

60 Fever, rigors, 104.6 (40.34) 170 E. coli PTC negative, ERCP Imipenem; E. coli resistant to

hypotension (resistant to negative, MRCP negative quinolones. (Initial presentation to
quinolones) Rhode Island Hospital)

61 Persistent 101.2 (38.45) 258 Negative on Intraoperative Roux-en-Y revised; imipenem and
fever on antibiotics cultures + for vancomycin for 4 weeks
imipenem Enterococcus

63 Fever, 102.8(39.34) 226 E. coli (2 PTC negative Roux-en-Y revised again; imipenem x 6
hypotension strains) weeks

Temp, temperature; alk phos, alkaline phosphatase (normal range 40-130 IU/L); abd, abdominal; amox/clav, amoxicillin/clavulanate; CSF, cerebrospinal
fluid; CT, computed tomography; ERCP, endoscopic retrograde cholangiogram; MRCP, magnetic resonance cholangiogram; PTC, percutaneous transhepatic
cholangiogram.

Table1
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now 60 months after the OLT) demonstrated a normal bili-
ary tree, absence of obstruction, and filling of the blind end
of the Roux-en-Y loop. This non-functional portion of the
Roux-en-Y loop measured 20cm and showed delayed
emptying consistent with stasis. We postulated that this
configuration might produce bacterial overgrowth respon-
sible for the cholangitis. The redundant limb was resected
(Fig. 1) and the patient was discharged on the fifth post-
operative day. Intraoperative cultures from the limb (per-
formed on imipenem/cilastatin) revealed 1+ growth of
Enterococcus.

Three months later, the patient was readmitted with
E. coli sepsis due to cholangitis. The strain was identical to
that in two previous admissions by susceptibility testing.
The total bilirubin measured 3.4 mg/dL, alkaline phospha-
tase 806IU/L, and the alanine transferase 1341U/L on
admission. One week later, the total bilirubin peaked at
9.2mg/dL. A PTC revealed occlusion of both hepatic ducts
and an external biliary drain was placed.

This drain was subsequently changed for an internal-ex-
ternal stent, which was advanced into the Roux-en-Y limb
(Fig. 2). Again patency of the common hepatic duct was con-
firmed. It was clear that resection of the blind end of the
Roux-en-Y limb was not beneficial, as cholangitis recurred;

Fig. 1. The original Roux-en-Y hepaticojejunostomy was created to man-
age a bile leak after orthotopic liver transplantation (OLT) with choledo-
chocholedochostomy. The jejunojejunostomy was fashioned as depicted
(point B). At the initial revision, the blind end of the Roux-en-Y loop (A)
was resected.
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Fig. 2. A percutaneous transhepatic cholangiogram was performed via
a superior right hepatic duct before Roux-en-Y limb lengthening. The ini-
tial images showed marked dilatation and absent flow into the jejunal
limb, consistent with complete obstruction at the level of neo-hilum. An
external drain was placed. This cholangiogram was obtained 1 week later
after placement of a 10-French internal-external stent via an inferior right
hepatic duct branch. Note decompression of the superior hepatic duct
branches. The catheter tip is within the Roux-en-Y limb and contrast flows
freely into the gut.

it furthermore was associated with obstruction of the com-
mon hepatic duct. Bile reflux persisted. The Roux-en-Y limb
was lengthened from 30 to 90 cm by refashioning the jeju-
nojejunostomy downstream (Fig. 3).

Two years after the second procedure, the patient enjoys
good health and has been free of fever and abdominal pain
and has not received any antibiotic therapy. His liver func-
tion remains normal.

Discussion

Biliary complications (leak, obstruction) account for half of
the technical failures after OLTand typically require reop-
eration (1). Cholangitis may result from bile leak, obstruc-
tion, or occur in the presence of normal biliary drainage
(2). Early cases may be related to instrumentation and the
presence of foreign bodies, bacterial translocation from the
gastrointestinal tract, impaired hepatic lymph drainage,
and the high-level immunosuppression required in the ear-
ly period after transplantation. Late infections in the set-
ting of normal biliary drainage are rare. Orlando et al. (3)
reported a single case of recurrent cholangitis after OLT
with an intact hepaticojejunostomy. They proposed that a
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Fig. 3. The patient subsequently developed cholangitis and obstruction
of the hepatic ducts requiring transhepatic stenting. The Roux-en-Y loop
was lengthened by reanastomosing the proximal jejunum to the small
bowel 60 cm distal to the initial anastomosis (takedown B with reanasto-
mosis at B’). The blind loop is surgically absent from the first operation.

motility disorder might arise in the mobilized Roux-en-Y
loop allowing the intestinal contents to reflux. An antire-
flux procedure was performed that prevented further
infections. Similar consequences of dysmotility were
observed following gastrointestinal reconstruction (4).
Millonig et al. (5) reported culture results from 172 bile
samples obtained during ERCP from liver transplant re-
cipients. Of these, 126 (73.3%) were positive for microbes.
A total of 236 organisms were isolated: 114 (48.3%) gram-
positive bacteria, 92 (39.0%) aerobic gram-negative, 8
(34%) anaerobes, and 22 (9.3%) fungi. The most common
organism cultured from blood and bile is E. coli followed by
other enteric gram-negative bacteria, including Klebsiella,
Pseudomonas, and Proteus species. Polymicrobial infec-
tions with Enterococci, Streptococcus viridans, and other
gram-positive bacteria are frequently encountered. These
authors hypothesized that enteric organisms reach the
biliary tree via the portal system. Under normal circum-
stances, these are efficiently cleared by host defense mech-
anisms. However, chronic immunosuppression and
abnormalities of the biliary tree resulting in stasis, reflux,
or obstruction predispose to symptomatic infection. Pa-
tients commonly present with right upper quadrant
abdominal tenderness and fever, often accompanied by rig-
ors, and jaundice. Common laboratory findings in cholan-
gitis include increased WBC count, left shift with increased
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polymorphonuclear leukocytes, increased hepatic acute-
phase reactants, elevated serum alkaline phosphatase lev-
el, and hyperbilirubinemia. Acute treatment consists of
supportive care and antibiotics, as was frequently recom-
mended for our patient. Definitive treatment for stone dis-
ease, strictures, and other anatomic abnormalities requires
endoscopic or surgical intervention.

In the present case, prior studies and PTC confirmed a
widely patent hepaticojejunostomy and the absence of bile
duct strictures. The patient had been evaluated at 2 prior
institutions. Surgical intervention was not judged to be
beneficial; rather symptomatic treatment followed by sup-
pressive therapy with antibiotics was recommended. This
course of treatment failed to prevent episodes of fever and
even sepsis. It is conceivable that many of these episodes of
presumed cholangitis, especially those treated presump-
tively in the absence of blood cultures, were incorrectly di-
agnosed. Nonetheless, the patient had 2 prior episodes of
bacteremia with a quinolones-sensitive E. coli treated with
aprolonged course (3—6 weeks) of ciprofloxacin followed by
cycled prophylactic antibiotics. Clinically, the patient re-
sponded to each treatment course. On presentation with
septic shock to our center, the E. coli species was quinolones
resistant, but not an extended B-lactamase producer. The
sepsis resolved with imipenem/cilastin, but this failed to
provide an indefinite cure.

We proposed 2 mechanisms to explain the recurrent chol-
angitis. Initially, we hypothesized that stasis in the blind
loop promoted bacterial overgrowth resulting in episodic
infection. However, amputation of the blind loop did not
prevent further episodes of cholangitis and, in fact, the pa-
tient’s condition worsened. We then concluded that the pre-
vious episodes of cholangitis and the present biliary
obstruction were more likely the result of retrograde tran-
sit (reflux) of bile along the short Roux-en-Y limb. Initially,
this resulted in a series of biliary tract infections that were
responsive to antibiotics. After resection of the blind Roux-
enY limb, inspissated bile and other material became
lodged in the hepatic ducts. Importantly, the original hepa-
ticojejunostomy was not narrowed, confirming the fact that
biliary outflow obstruction was due to the accumulated
debris in the intrahepatic ducts.

In this patient the 30-cm Roux-en-Y limb was physiolog-
ically inadequate. Collard and Romagnoli (4) demonstrated
the presence of refluxed bile in 17/41 (41%) patients with a
variety of Roux-en-Y jejunal loop reconstructions. Length-
ening the Roux-en-Y loop from 60 to 110 cm cured 2 patients
with severe symptomatic bile reflux. It is likely that the
same principles apply after OLT as supported by at least
1 other case report demonstrating biliary reflux in this set-
ting (3). Although this appears to be a rare complication of
Roux-en-Y reconstructions, it is important to recognize the
availability of surgical therapeutic options.



In the present case, medical therapies resulted in recur-
rent infections and antibiotic resistance in a patient with
cholangitis following liver transplantation. Lengthening
the efferent Roux-en-Y limb should be considered in the
treatment of recurrent cholangitis occurring after hepatico-
jejunostomy.
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