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Progressive sclerosing cholangitis after septic shock:
a new variant of vanishing bile duct disorders
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Background: We present nine patients with progressive sclerosing cholangitis after septic shock.
Patients: All nine patients had previously required long term treatment in an intensive care unit for
septic shock: two patients with polytrauma, five with burn injury, and two with extensive surgery. They
were admitted to our hospital because of cholangitis. Endoscopic retrograde cholangiography
revealed severe intrahepatic stenoses in all patients and liver biopsies showed typical signs of scleros-
ing cholangitis. No patient had pre-existing liver disease.
Results: Mean follow up time was 35 months. In patients with major bile duct stenoses (3/9), 12
endoscopic dilations were performed in total. In one patient, concrements were extracted and intermit-
tent stenting was necessary. To date, 4/9 patients have rapidly developed liver cirrhosis. During fol-
low up, 5/9 patients died: two after fulminant cholangitis, one after liver failure, one due to liver
transplantation associated problems, and one after cerebral ischaemia. One patient has been regis-
tered for transplantation and the remaining three patients show no acute signs of liver failure.
Conclusions: Patients with sclerosing cholangitis, following septic shock, represent a new variant of
vanishing bile duct disorders. In such patients liver disease rapidly progresses to cirrhosis. Endoscopic
treatment may only transiently improve the course of the disease. Orthotopic liver transplantation is
indicated in end stage disease.

Anumber of cholestatic syndromes, for example, primary
biliary cirrhosis and primary sclerosing cholangitis
(PSC), are characterised by progressive destruction of

intrahepatic bile ducts. They are categorised as “vanishing bile
duct” disorders (table 1).1 The presumed mechanisms causing
injury and destruction of the bile ducts can be genetic,
neoplastic, immunological, or ischaemic. Furthermore, toxic
agents and infections can also cause biliary destruction. All of
these cholestatic syndromes are characterised by the existence
of cholangiocyte loss, associated with cholangiocyte prolifera-
tion, portal inflammation, and fibrosis.2 In general, they
progress to cirrhosis and liver failure. In addition to the “van-
ishing bile duct” disorders, secondary sclerosing cholangitis
(SSC) may be caused by bacterial cholangitis due to bile duct
stones or biliary strictures after surgical treatment.3 4

Here we present nine patients who developed secondary
sclerosing cholangitis after septic shock associated with long
term ventilation. In addition to reporting this new variant, the
endoscopic and medical treatment as well as the clinical
course and outcome of these patients are discussed.

PATIENTS AND METHODS
During the period August 1995 to February 2002, nine
patients with severe SSC were seen in our hospital,
Department of Gastroenterology, University of Heidelberg. All
nine patients had previously required long term intensive care
treatment for septic shock. All required long term ventilation
(15–60 days) and catecholamines. Two developed septic shock
after polytrauma caused by road accidents (one with splenic
rupture followed by splenectomy, multiple rib fractures, and
contusion of the lung and liver, and the other with subarach-
noid bleeding, multiple rib fractures, haemothorax, vertebral
body fractures, and open lower leg fracture). Two patients
developed septicaemia after extensive surgery (one after an
aortocoronary bypass and the other after sigmoidectomy for
colonic carcinoma followed by a prolonged abdominal wound
dehiscence). The remaining five patients suffered severe burn
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Abbreviations: PSC, primary sclerosing cholangitis; SSC, secondary
sclerosing cholangitis; ERCP, endoscopic retrograde
cholangiopancreaticography; CHE, cholecystectomy; GGT, gamma
glutamyl transpeptidase; AP, alkaline phosphatase; UDCA,
ursodeoxycholic acid; EPT, endoscopic sphincterotomy of the papilla;
OLT, orthotopic liver transplantation; TPN, total parenteral nutrition.

Table 1 Vanishing bile duct disorders

Putative mechanisms

Developmental-genetic c Extrahepatic bile duct atresia
c Cystic fibrosis
c Alpha1 antitrypsin deficiency
c Progressive familiar intrahepatic

cholestasis (types 1, 2, 3)
Neoplastic c Histiocytosis X

c Hodgkin’s disease
Immunological c Primary biliary cirrhosis

c Primary sclerosing cholangitis
c Chronic graft versus host disease
c Sarcoidosis
c Hepatic allograft rejection
c Autoimmune cholangitis

Infectious c Ascending cholangitis (bacterial)
c Cytomgegalovirus
c Hepatitis C virus
c Cryptosporidia
c Retrovirus type 3

Toxic c Paraquat
c Chlorpromazine
c Floxuridine after intra-arterial infusion
c Formaldehyde/20% hypertonic saline,

injected into hyatid cyst
c Amoxicillin

Ischaemic c Intra-arterial infusions or embolisations
c Hepatic allograft rejection

Unclassified c Idiopathic adulthood ductopenia
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injury (second to third degree, 23–45% of body surface). They
were treated in a burn unit over a long period due to septic
shock, and received multiple necrotomies and split skin grafts.
All patients developed elevated liver enzymes and cholestasis
7–67 days after the trauma (table 2). Later they were admitted
to our hospital with signs of cholangitis and upper abdominal
pain.

The diagnosis of sclerosing cholangitis was based on endo-
scopic retrograde cholangiopancreaticography (ERCP). No
patient had pre-existing liver disease. Viral and autoimmune
hepatitis, haemochromatosis, Wilson’s disease, and alcohol
abuse were excluded. All eight patients, who were tested for
autoimmune parameters, had negative antinuclear antibodies,
antimitochondrial antibodies, smooth muscle autoantibodies,
antibodies against soluble liver antigen, antibodies against
liver-kidney microsomal antigen, antineutrophil cytoplasmic
antibodies, and hypergammaglobulinaemia. As assessed by
colour assisted duplex sonography, the hepatic artery showed
patency in all cases and thrombosis or obstruction of the
hepatic veins and the portal vein were ruled out. No patient
had signs of diarrhoea, colonic bleeding, or colitis at any stage.

Prior to admission at our hospital, cholecystectomy (CHE)
was performed on three patients: two patients (patient Nos 5
and 6) had cholecystolithiasis and underwent CHE (five
months and 17 months after the injury). One patient (No 1)
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Figure 1 Liver biopsy of patient No 9. Immunostaining for
cytokeratin 7. Ductules express cytokeratin 7. Some hepatocytes
express bile duct cytokeratin 7, showing bile duct proliferations
arising from ductular metaplasia of periportal hepatocytes.

Figure 2 Liver biopsy of patient No 9. Staining with
Masson-Goldner showed periportal fibrosis and a chronic
inflammatory infiltrate with some neutrophils.
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had suspected cholecystitis (without cholecystolithiasis) and
was operated 28 days after the injury. All operations were
aimed at improving the hepatobiliary disease and cholestasis
but all were unsuccessful.

RESULTS
Patient clinical data on admission to our hospital are shown in
table 2. All patients had hyperbilirubinaemia ranging from 1.5
to 31.0 mg/dl (mean 10.2 (8.9) mg/dl). Elevated gamma
glutamyl transpeptidase (GGT) and alkaline phosphatase
(AP) levels were the predominant laboratory findings: mean
AP 1660 l (986) U/l, mean GGT 445 (235) U/l. At initial pres-
entation to our hospital, three patients had already developed
liver cirrhosis (patients No 5, 6, and 7).

ERCP showed severe intrahepatic stenoses and rarefaction
of the small bile ducts in all patients. In addition, 3/9 patients
(patient Nos 3, 6, and 7) had one or more dominant stenoses
of the right or left hepatic duct. In patient Nos 3 and 6, the
right hepatic lobe was already atrophic. Only one patient
(patient No 7) showed strictures and irregularities of the
common bile duct, and concrements were found. Pancreatic
ducts were entirely normal in all nine patients.

Needle biopsies of the liver were available from seven
patients. One patient died before biopsy could be conducted
but was autopsied. One patient refused a liver biopsy. All biop-
sies showed ductular bile duct proliferation (fig 1), a minimal
portal lymphocytic inflammatory infiltrate, and portal fibrosis
with some periductular fibrosis (fig 2). In 3/7 biopsies (patient
Nos 5, 6 and 7), micronodular cirrhosis was found.

Follow up and treatment
Mean follow up time was 35 months (range 1.5–74). Treatment
and clinical outcome are summarised in table 3. All patients
received ursodeoxycholic acid (UDCA) (8.9–15.6 mg/kg body
weight) and antibiotics. In all three patients with dominant bile
duct stenoses (patients No 3, 6, and 7) endoscopic sphincter-
otomy of the papilla (EPT) was performed, followed by balloon
dilation of the stenosis. Altogether, 12 endoscopic dilations and
in one patient (patient No 7) intermittent stenting were neces-
sary. In patient No 7, common duct stones were extracted after
EPT and extracorporeal shock wave lithotripsies. In patient Nos
1 and 9, large amounts of sludge were removed after EPT.
Biochemical improvement of cholestasis was achieved in eight
of our nine patients (table 4). In patient No 4, liver enzymes and
jaundice did not improve. In addition to the patients who
presented with liver cirrhosis on admission to our hospital
(patient Nos 5, 6, and 7), one further patient (patient No 3)
developed cirrhosis after admission.

During follow up, 5/9 patients died. Two patients (patient
Nos 1 and 4) showed a fulminant course of cholangitis and
died of sepsis and multiorgan failure (fig 3). One of four
patients with cirrhosis (patient No 5) died of hepatic coma
and liver failure (fig 4). Patient No 7 was transplanted 66
months after the trauma and died due to transplantation
associated problems (fig 5). Patient No 9 died after multiple
cerebral ischaemias and severe bronchopneumonia. To date,
4/9 patients are still alive (patient Nos 2, 3, 6, and 8). Patient
No 3 has been registered in our transplant programme due to
deteriorating liver function and several episodes of oesopha-
geal variceal bleeding. At present, the remaining three patients

Table 3 Clinical data

Patient
No 1

Patient
No 2

Patient
No 3

Patient
No 4

Patient
No 5

Patient
No 6

Patient
No 7

Patient
No 8

Patient
No 9

Biopsy − − + + + + + + +
Cholecystolithiasis − − − − + + − − −
Cholecystectomy − − − − + + − − −
Common duct stones − − − − − − + − −
EPT/dilatations +/− − +/1 − − +/5 +/6 − +/−
Liver cirrhosis* − − 57 − 12 17 18 − −
Liver transplantation

(months after injury/surgery)
− − (Listed) − − − 67 − −

Death
(months after injury/surgery)

Sepsis,
multiorgan
failure (1.5)

− − Sepsis,
multiorgan
failure (4)

Hepatic
coma (55)

− Right heart
failure (74)

− Cerebral
ischaemia (10)

Autopsy + − − − − − + − −
Follow up

(months/yrs after injury)
1.5/0.1 22/1.8 74/6.2 4/0.3 55/4.6 73/6.1 74/6.2 2.6/0.2 10/0.8

EPT, endoscopic sphincterotomy of the papilla.
*First diagnosis months after injury/surgery.

Table 4 Mean laboratory parameters before and after treatment

AP (U/l) Bilirubin (mg/dl)

Dilatation group*
Before treatment 1806 11.1
After treatment 1117 2.3

Group with EPT and sludge extraction†

Before treatment 637 15
After treatment 102 6.5

UDCA only group‡

Before treatment 2017 (1675)§ 17.7 (14.2)§
After treatment 1236 (1114 )§ 13.7 (7.3)§

*Patients with endoscopic dilatations and ursodeoxycholic acid (UDCA) treatment (Nos 3, 6, and 7).
†Patients with endoscopic sphincterotomy of the papilla (EPT), sludge extraction, and UDCA treatment (Nos 1
and 9).
‡Patients with UDCA treatment only (Nos 2, 4, 5, and 8).
§Data calculated without patient No 4 who did not respond to therapy.
AP, alkaline phosphatase.
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(patient Nos 2, 6, and 8) are still in a relatively stable condition
without acute signs of liver failure.

DISCUSSION
We have reported nine cases of rapidly progressive SSC after
septic shock due to burn injury, polytrauma, or extensive sur-
gery. To date, only a preliminary report of patient No 5,
describing SSC after burn injury, has been published.5

Recently, Scheppach et al described three patients with sclero-
sing cholangitis after bacterial extrahepatic infection that

rapidly progressed to biliary cirrhosis.6 In our patients,
however, it seems very unlikely that bacterial cholangitis was
the primary cause of the progressive bile duct destruction as
endoscopic and antibiotic treatment did not lead to sustained
improvement. In general, patients with bacterial cholangitis
have biliary obstruction, and endoscopic and antibiotic treat-
ment lead to rapid improvement of the disease. This was not
the case in our nine patients.

In all of our patients, the diagnosis of sclerosing cholangitis
was based on ERCP which showed multiple ductual strictures

Figure 3 Patient No 1. (A) Endoscopic retrograde cholangiopancreaticography (ERCP) showing multiple strictures in the intrahepatic biliary
system. (B) Clinical course with laboratory data. EPT, endoscopic sphincterotomy, CHE, cholecystectomy, AP, alkaline phosphatase.
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Figure 4 Patient No 5. (A) Endoscopic retrograde cholangiopancreaticography (ERCP) showing multiple intrahepatic strictures in the biliary
system. (B) Clinical course with laboratory data. AP, alkaline phosphatase.
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Figure 5 Patient No 7. (A) Endoscopic retrograde cholangiopancreaticography (ERCP) showing intrahepatic strictures and dominant stenoses
in the right biliary system, the common bile duct shows irregularities of diameter. (B) Clinical course with laboratory data. L, lithotripsy, D,
dilatation, E, endoprosthesis, OLT, orthotopic liver transplantation; AP, alkaline phosphatase.
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and stenoses, and typical liver biopsy findings with bile duct
proliferation, portal and periductular fibrosis, and a minimal
portal lymphocytic inflammatory infiltrate. The clinical course
of our patients varied: two patients (patients No 1 and 4)
developed fulminant cholangitis with sepsis, rapidly leading
to multiple organ failure and death. The others presented with
slower progression and with recurrent episodes of cholangitis.
In patients with dominant bile duct stenoses, endoscopic
interventions were performed, and cholestasis and clinical
symptoms were improved intermittently (Nos 3, 6, and 7). In
one third of our patients (Nos 5, 6, and 7), cirrhosis developed
very rapidly (1–1.5 years), and in one patient (No 3) cirrhosis
developed approximately five years after the injury. Two
patients (Nos 2 and 6) had markedly elevated serum bilirubin
levels but without clinical signs of liver failure or cirrhosis to
date. The observation period for patient No 8 has been too
short to decide whether or not cirrhosis will develop.

Secondary sclerosing cholangitis is a progressive disease
leading to secondary biliary cirrhosis. In such patients, ortho-
topic liver transplantation (OLT) is the only therapeutic
option.3 4 6 Several mechanisms have been identified that per-
petuate SSC, including infectious cholangitis, human
immunodeficiency virus infection, and cytomegalovirus infec-
tion. SSC may also occur due to ischaemic related causes—for
example, after arterial embolisation or hepatic arterial throm-
bosis, as well as a result of stenosis of the hepatic artery after
OLT.3 7–9 In patient Nos 1 and 2, who developed bile duct stric-
tures and cholestasis very rapidly after polytrauma, temporary
ischaemia due to liver contusion cannot be excluded. The
exact mechanisms responsible for the development of SSC or
ductopenia in our patients however remain unclear.

Firstly, all of our patients required long term intensive care
treatment because of the development of shock and sepsis,
and they received total parenteral nutrition (TPN) over
extended periods. During and after long term TPN, cholestasis
or steatosis are frequently observed but these disorders are
mostly mild and reversible.10–13 A causal relation to the forma-
tion of severe bile duct stenoses is unlikely. Furthermore, the
incidence of bile stone formation is significantly associated
with TPN when administered for more than three
weeks.10 12 14–17 Concrements in the common bile duct were
found in one patient (No 7). Patient Nos 5 and 6 had
cholecystolithiasis without evidence of gall stones in the bile
duct. A causal role for gall stones may be discussed in these
three patients but can be excluded in all of the other patients.
It seems more likely that gall stones formed secondary to bile
duct stenosis.

Bile duct injury may be related to sepsis and shock. Sepsis
causes endothelial injury to the gastrointestinal tract with
ensuing gut barrier failure. Several factors may play a role.
These include direct toxic effects on microvascular endothe-
lium caused by bacterial endotoxins and lipopolysaccharides.
Furthermore, a lipopolysaccharide induced massive release of
proinflammatory cytokines can cause destruction of the
mucosal wall.18 19 Septicaemia or shock are both known to
cause intestinal ischaemia that results in gut endothelial
injury. Neutrophils, adherent to the endothelial surface, cause
increased microvascular permeability and local oedema, espe-
cially during the reperfusion phase after splanchnic
hypoperfusion.18 20 21 Gut barrier failure follows and may
induce translocation of bacteria and endotoxins from the
intestinal lumen into the portal blood, and possibly into the
bile ducts.18 22 23 Following cholangitis, postinflammatory bil-
iary strictures may develop, especially if bile flow is impaired
due to TPN. Moreover, thermal injuries in particular can
induce selective vasoconstriction of hepatic arterial blood flow.
This additional hepatic ischaemia and critical reduction of
hepatic oxygen delivery may lead to sclerosing cholangitis.24

These mechanisms may all contribute to the development of
SSC but it is still unclear why it progressed so quickly in most
of our patients.

The biliary alterations in SSC reported here, together with
their clinical significance, may be compared with complica-
tions seen in PSC. Long term results of several trials in patients
with PSC suggest an improvement in clinical symptoms and
liver function tests after regular endoscopic treatment.25–27

Recently, it has been shown that UDCA treatment, in
combination with repeated endoscopic interventions and
opening of bile duct stenoses, may further improve survival
and the clinical outcome of patients with PSC.28 29 The same
effect might be achieved in our patients with SSC. The combi-
nation of endoscopic and medical treatment with UDCA
caused a transient biochemical improvement in cholestasis in
eight of our nine patients. Our data indicate that once second-
ary biliary cirrhosis has occurred, endoscopic treatment may
temporarily improve liver function. However, despite this, pro-
gression of the disease was still noted in all of our patients.

In summary, patients with SSC after septic shock represent
a new entity of vanishing bile duct disorders. The clinical
course varies considerably, but in most cases liver disease rap-
idly progresses to cirrhosis. Our department represents a
referral institution for biliary diseases but it is impossible to
tell how many patients with septic shock develop such a
biliary disorder. Endoscopic treatment in combination with
UDCA may transiently improve the clinical course but if end
stage liver disease develops orthotopic liver transplantation is
indicated.

. . . . . . . . . . . . . . . . . . . . .
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