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Introduction

The term secondary sclerosing cholangitis (SSC) represents a 

spectrum of variably progressive cholestatic diseases of the intrahe-

patic and/or extrahepatic biliary system. Numerous different 

causes for the development of SSC have been described: toxic, in-

fectious, immunological, ischemic, and chronic obstructive [1, 2]. 

In our review we will focus only on ‘sclerosing cholangitis in criti-

cally ill patients’ (SC-CIP).

Patients’ Characteristics and Clinical Symptoms

SC-CIP is a very rare but not entirely new syndrome [3]. In 

1976, Champion et al. [4] described 38 patients with posttraumatic 

hepatic dysfunction as a major etiology in posttraumatic jaundice, 

and Hartley et al. [5] described 5 patients with the development of 

deep jaundice following severe trauma in 1977. At that time the 

technique of endoscopic retrograde cholangiopancreatography 

(ERCP) was not available. At the beginning of the 21st century, the 

first endoscopic findings of patients with SSC have been described 

[6]. In the following years, the syndrome of SC-CIP was better de-

fined (table 1).

SC-CIP has been diagnosed mostly in patients with life-threat-

ening injuries caused by polytrauma, complex operations, or severe 

internal medicine diseases with a long-term stay on the intensive 

care unit (ICU). However, only a small group of patients with sep-

sis, acute respiratory distress syndrome (ARDS), and long-term 

ICU treatment develops SC-CIP. Sepsis following polytrauma 

(35%), postoperative complications (25%) – mostly after cardio-

vascular surgery –, or internal comorbidities (40%) are the most 

frequent ICU complications in patients later developing SC-CIP 

[7]. Another study found cardiovascular and thoracic surgery 

 interventions (39%), systemic inflammatory response syndrome 
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Summary
Background: ‘Sclerosing cholangitis in critically ill pa-
tients’ (SC-CIP) is a cholestatic liver disease of unknown 
etiology and represents the most prevalent form of sec-
ondary sclerosing cholangitis. Methods: This overview is 
based on a systematic review of the literature searching 
for ‘secondary sclerosing cholangitis’, ‘SC-CIP’, ‘cast syn-
drome’, and ‘ischemic cholangitis’ in the database Pub-
Med. Results: SC-CIP can develop in patients with sepsis 
and acute respiratory distress syndrome during a long-
term intensive care unit (ICU) treatment. It is a rare 
cholestatic liver disease with a rapid progression to liver 
cirrhosis and hepatic failure. SC-CIP is initiated by an is-
chemic injury to the biliary tree with subsequent sten-
oses of biliary ducts, biliary casts, and infections, often 
with multi-resistant bacteria. Mechanical ventilation with 
high positive end-expiratory pressure, prone position-
ing, and a higher volume of intraperitoneal fat have been 
proposed as risk factors for developing SC-CIP. Patients 
with SC-CIP have a poor prognosis, with liver transplan-
tation (LT) being the only curative treatment option. Con-

clusion: In patients with sepsis, long-term ICU therapy 
and ongoing cholestasis SC-CIP must be excluded by en-
doscopic retrograde cholangiopancreatography. Due to 
the poor prognosis, the option of LT should be evaluated 
in all patients with SC-CIP.
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(SIRS)/sepsis (24%), polytrauma (20%), and others (17%) to be the 

most frequent causes of ICU treatment and consecutive develop-

ment of SC-CIP [8]. Moreover, burn injuries have been seen in 

 patients before the onset of SC-CIP.

The mean duration of ICU stay before the diagnosis of SC-CIP 

varied between 45.8 ± 27.3 and 89.2 ± 75.5 days [8–10]. The mean 

duration of ventilation before SC-CIP was diagnosed varied be-

tween 30.4 ± 19.8 and 88.2 ± 76.4 days [8–12]. Particularly, lung-

protective mechanical ventilation with high positive end-expira-

tory pressure (PEEP), low tidal volume, and prone positioning 

have been proposed to have negative effects on microcirculatory 

blood flow in the gastrointestinal tract [13, 14]. Gelbmann et al. 

[12] reported that all patients with SC-CIP needed an FiO2 (frac-

tion of inspired oxygen) > 0.8 for many hours to achieve sufficient 

arterial oxygenation. The PaO2 (partial pressure of oxygen)/FiO2 

ratio was <150 in all patients for several days. All 17 patients were 

treated with a PEEP > 10 cm H2O [12]. Intermittent prone posi-

tioning was applied in 12 of 17 patients, and 9/17 patients were 

treated with high-frequency oscillatory ventilation [12]. Another 

study showed that patients who developed SC-CIP spent a longer 

cumulative period in the prone position during the first 14 days on 

the ICU, showed a higher body mass index, and had a higher vol-

ume of intraperitoneal fat [10]. Between 18 and 40% of the patients 

were on renal replacement therapy, while administration of vaso-

pressors > 0.1 μg/kg/min was necessary in most patients [9, 12].

It is unknown why men are affected by SC-CIP more often than 

women. In different studies the gender ratio of men to women var-

ies between 2.6: 1 and 9: 1, with a mean value of 4.5: 1 [7, 9, 10, 12, 

15, 16]. The mean age (± standard deviation) at the time of SC-CIP 

diagnosis was between 46 ± 10 years and 56 ± 17 years [7–12]. 

In patients with sepsis and an endotoxin-induced cholestasis, 

the laboratory parameters (bilirubin, alkaline phosphatase, and 

gamma-glutamyl transferase) will normalize after the successful 

treatment of sepsis. In patients with SC-CIP, however, the choles-

tasis parameters will not go back to normal. Most patients who de-

veloped SC-CIP showed no known liver disease and had normal 

liver enzymes before the trauma or beginning of the sepsis. During 

the treatment on the ICU, 96% of patients presented with a signifi-

cant elevation of cholestatic parameters prior to the diagnosis of 

SC-CIP, and 4% showed a moderate elevation [8].

Laboratory Parameters

An increase in serum cholestatic parameters is a hallmark of 

SC-CIP. Several studies found nearly identical levels of cholestatic 

parameters (table  2). However, there are no characteristic com-

binations of the laboratory tests which would allow predicting 

SC-CIP.

Author, year, reference Country Patients, n Male/female Age, years Patients of LT, n Death, n

Scheppach, 2001 [6] Germany  3  1/2 32 + 7  1/3  0/3

Engler, 2003 [11] Germany  9  5/4 56 + 17  1/9  5/9

Benninger, 2005 [9] Germany  5  4/1 48 + 20  0/5  1/5

Jaeger, 2006 [18] Germany 10  5/5 55c  1/10  1/10

Gelbmann, 2007 [12] Germany 26 20/6 47 + 18  4/26  7/26

Esposito, 2008 [15] Germany 10  9/1 50 + 17  1/10  6/10

Kulaksiz, 2008 [16] Germany 29 21/8 52.2c  3/29 19/29

Kirchner, 2011a [17] Germany 11 10/1 46 + 12 11/11  4/11

Voigtlaender, 2012 [8] Germany 54 nr 50c  6/54 27/54

Weig, 2012 [10] Germany  5  5/0 46 + 10  0/5  5/5

Kirchner, 2013 [7] Germany 52b 45/7 56 + 15 17/52 28/52

aAll patients underwent liver transplantation.
bIncludes the 11 patients published in Kirchner et al., 2011 [17].
cMedian.

LT = Liver transplantation; nr = not reported.

Table 1. Summary of 

case series of patients 

with SC-CIP

Author, year, reference AP, U/l gGT, U/l Bilirubin, mg/dl AST (GOT), U/l ALT (GPT), U/l

Engler, 2003 [11] 1,660 + 1,027 445 + 249 10.2 + 9.4  nr  nr

Jaeger, 2006 [18] 1,758 + 1,224 938 + 741 10.5 + 9.1 107 + 75  79 + 49

Esposito, 2008 [15] 1,187 + 588 804 + 479 15.4 + 12.0 141 + 64 146 + 78

Kirchner, 2011 [17] 1,175 + 812 1,049 + 1,085 13.3 + 6.3  nr  nr

Voigtlaender, 2012 [8] 1,184a 1,029a  9.4a  99a  98a

aMedian parameters.

All parameters are given as mean ± standard deviation.

nr = Not reported.

Table 2. Comparison 

of different studies – 

summary of liver 

 parameters at time of 

diagnosis of SC-CIP
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Diagnostics

Endoscopic Retrograde Cholangiopancreatography
The ‘gold standard’ for the diagnosis of SC-CIP is ERCP 

(fig. 1). Early endoscopic findings of severe bile duct damage were 

intraductal filling defects of all intrahepatic bile ducts due to ex-

tensive biliary casts. In patients with endoscopic examination sev-

eral weeks after the beginning of cholestasis, intrahepatic bile 

ducts showed multiple irregular strictures and remnants of biliary 

casts [12]. Advancing rarefication of the small bile ducts and pro-

gressive sclerosis can be observed during late stages of the disease, 

usually several months after the initial triggering event [2]. Some 

patients developed multiple biliary microabscesses with contact to 

the biliary tree. Multiple diffuse strictures of the intrahepatic bile 

ducts were described in 67%, either right- or left-sided alterations 

alone in 7%, and extrahepatic bile duct changes without intra-

hepatic abnormalities were present in 6% of the patients with  

SC-CIP [8]. Biliary casts were present in 93% of patients [8]. The 

development of SC-CIP is often very rapid. In most patients the 

SC-CIP was diagnosed between 1 and 6 months after the time of a 

traffic accident or the beginning of sepsis in non-traumatic pa-

tients [17]. In another study, the median interval between onset of 

significant cholestasis and ERCP was 47 days (interquartile range 

30–88 days) [8].

Abdominal ultrasound does not seem to be very helpful in di-

agnosing SC-CIP. One study reported that abdominal ultrasound 

was suggestive for the diagnosis of SC-CIP in 13 of 44 patients. 

Compared with ERCP, the accuracy was 30% for ultrasound [8]. 

The diagnostic value of magnetic resonance cholangiopancreatog-

raphy (MRCP) for the diagnosis of SC-CIP is higher than that of 

ultrasound. In 7 of 9 patients who underwent MRCP, the diagno-

sis of SC-CIP was made. The diagnosis was later confirmed by 

ERCP. Compared with ERCP, the accuracy was 36% for liver 

 biopsies [8].

Liver Histology

Histomorphological data of SC-CIP have only been reported 

anecdotally in small numbers of cases (n < 10 [6, 9, 11]). The first 

systematic characterization and detailed description of histological 

changes of SC-CIP, including histologic changes over time, have 

been provided by Gelbmann et al. [12] and Esposito et al. [15] (see 

also review in [2]).

In general, the histological features of liver biopsy samples are 

quite variable, ranging from mild, non-specific (parenchymatous 

and portal) changes to features which are consistent with chronic 

bile duct obstruction resulting in (ischemic-like) SSC (fig. 2). In all 

cases mild to moderate portal inflammation was detectable [9, 12, 

15]. Definite bile duct loss or even ductopenia, lymph follicles, 

granulomas, lymphocytic interface activity [15], and/or thrombotic 

occlusion of the portal hepatic arteries or veins were never ob-

served [12]. During the early phase (1–3 months after beginning of 

cholestasis) of SC-CIP, in liver biopsies, at least a mild inflamma-

tory infiltrate could be observed within the enlarged edematous 

portal tracts. This inflammatory infiltrate mostly consisted of lym-

phocytes and a few scattered plasma cells as well as eosinophil and 

neutrophil granulocytes, which showed preferential periductal lo-

calization [12, 15]. Ductular proliferation and portal fibrosis were 

absent [12]. In contrast, more severe cases show marked acute por-

tal inflammation and sclerosing cholangitis accompanied by mar-

ginal bile duct proliferations, and (peri-)portal as well as septal fi-

brosis resulting in an increasing distortion of the normal lobular 

architecture [12]. Esposito et al. [15] described mild to moderate 

portal fibrosis, mild to heavy ductular reaction as well as alterations 

of the interlobular bile duct epithelium which included cytoplas-

mic vacuolization, loss of cellular polarity, cellular drop-out, and 

irregularities of the basal membrane for all patients. Large peripor-

tal bile duct infarcts and canalicular bilirubinostasis, representing 

histomorphologic findings highly suggestive of bile duct obstruc-

tion, were observed in both study populations [12, 15] in this early 

Fig. 1. a, b Typical endoscopic retrograde chol-

angiography (ERC) images of two different patients. 

Intrahepatic bile ducts show multiple irregular 

strictures, remnants of biliary casts, and rarefaction 

of the bile ducts. In fig. 1a, a filling defect in the 

common bile duct is also shown.
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phase. Finally, no patient showed overt liver cirrhosis. The major-

ity of liver biopsies, performed during a later phase (>3 months 

after beginning of cholestasis), showed comparable severe histo-

logical alterations consisting of bile duct proliferation, portal in-

flammatory infiltrate, portal as well as periductular fibrosis, and 

canalicular cholestasis [6, 9, 12, 15]. Normally, SC-CIP rapidly pro-

gresses to cholestatic liver insufficiency and liver cirrhosis [6]. Pro-

gression of liver fibrosis seems to be at least partially dependent on 

the extent of the initial biliary injury and subsequent persistent bil-

iary infection. In contrast, the analysis of a ‘very late’ biopsy (years 

after the injury event [15]) showed that slow progression towards 

liver cirrhosis of the biliary type can also be one possible course of 

the disease [8, 11, 12, 15, 18]. Irrespective of the time span from 

clinical onset of cholestasis to liver transplantation, liver explants 
showed similar histological features (fig. 2). Thrombotic occlusion 

or vasculitis of the portal blood vessels was not observed. Based on 

their morphological observation, a possible disease-progression 

model starting with an initial damage of portal bile ducts (primary 

insult) and resulting in secondary parenchymal changes possibly 

perpetuated by (auto-)immunologic mechanisms was proposed by 

Esposito et al. [15]. The diagnostic value of liver biopsy is limited 

although histological examination is helpful in distinguishing  

SC-CIP from other liver disorders [12, 15]. However, no evident 

correlation between morphological features of biopsies and liver 

chemistry tests or outcome could be established [15]. Therefore, 

further studies with a larger number of patients are needed to eval-

uate possible clinicopathological correlations.

Microbiology

It is very important to collect bile during the ERCP procedure 

for microbiological examination. In about 98% of the patients, bac-

teria and/or Candida species were detectable in the bile [8, 12, 17]. 

The predominant microorganisms found in the bile were (multiple 

entries per patients possible) enterococci (Enterococcus faecium or 

Enterococcus faecalis) and Candida albicans [8, 17]. Multi-resistant 

bacteria were often found in the bile [12, 19, 20]. One study showed 

that susceptibility tests revealed enterococci (E. faecium or E. faeca-
lis) in 71% (17/24) of cases. A total of 67% (16/24) of the isolates 

showed resistance to ciprofloxacin and gentamycin, and, in addi-

tion, 50% were resistant to imipenem and amoxicillin plus clavu-

Fig. 2. Liver biopsy samples showing morphological features of SC-CIP (portal and parenchymal changes); a–c portal tract showing marked enlargement due to 

edema, mild mixed inflammatory infiltrate, and mild fibrosis. Adjacent, a periportal bile duct infarct (a, asterisk; periodic acid-schiff stain, 100×) can be seen. De-

generative changes of the bile duct epithelium which included loss of cellular polarity, cellular dropout, and irregularities of the basal membrane (b, hematoxylin 

and eosin stain, 200×). Hepatocellular and canalicular cholestasis (c, hematoxylin and eosin stain, 200×). Explanted liver: Gross appearance (d) and histological 

section (e, f) showing severe damage to the large bile duct with cholangiectasis, intraductal bile sludge as well as biliary casts (asterisks; square in d), and segmental 

ulceration (arrows) of the bile duct epithelium (e, hematoxylin and eosin stain, 10×). Secondary biliary cirrhosis (f, g): progressive periportal and septal fibrosis 

with bridges linking adjacent portal tracts (f, EVG, 100×; square in e). Marginal bile duct proliferation and ductular metaplasia of periportal hepatocytes with 

strong expression of cytokeratin 7 (g, 50×; square in e).
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lanic acid. Furthermore, predominant Candida infections were 

observed in 3 patients, 2 patients had MRSA (methicillin-resistant 

Staphylococcus aureus) infection, in 1 patient the main isolate was 

Pseudomonas aeruginosa, and in another patient it was Steno-
trophomonas maltophilia [12]. Whether these pathogens play a role 

in the pathogenesis or whether they are innocent bystanders or 

colonizers has not yet been elucidated. The high rate of antibiotic 

resistance is at least partially explained by the high rate of antibi-

otic pretreatment typically seen in patients with severe sepsis.

Pathogenesis

The pathological mechanisms leading to the relatively new en-

tity of cholangiopathy that has been increasingly described are still 

under discussion. The exact pathogenesis and individual risk fac-

tors in particular are not yet completely clarified. Although severe 

trauma may have a direct effect, the pathogenesis is probably mul-

tifactorial. In an individual case, the contribution and significance 

of these and of putative additional etiopathogenetic factors remain 

to be elucidated, if at all possible [6, 8, 9, 11, 12, 15, 16, 18, 21]. One 

of the most accepted hypotheses identifies ischemic injury of the 

intrahepatic biliary tree in combination with bile cast formation 

and superimposed ongoing biliary infection (by multi-resistant 

bacteria) as major pathogenic mechanisms resulting in a vicious 

circle. In this regard, ischemic cholangiopathy seems to be the pre-

dominant etiological root factor [9, 12].

Whereas hepatic parenchyma receives dual blood supply from 

the hepatic artery and the portal vein, the biliary tree, and in par-

ticular the perihilar extrahepatic and the intrahepatic biliary tree, 

receives blood exclusively from the hepatic arterial branches 

known as the peribiliary vascular plexus [22–25]. Therefore, the 

bile ducts and the biliary epithelium are the most sensitive struc-

tures to ischemic injury in the liver. Any macroangiopathic or mi-

croangiopathic impairment of the arterial perfusion of the peribil-

iary vascular plexus (e.g. hypotension, reduced arterial blood oxy-

genation) causes ischemic damage of the bile duct epithelium with 

its vulnerable cellular structures (cholangiocytes) showing primary 

pathogenicity. Additionally, new developments in the treatment of 

critically ill patients are responsible for increasing the observation 

of SC-CIP in the past few years: Lung-protective mechanical venti-

lation with high PEEP mode, low tidal volume, and prone position, 

in combination with high doses of vasoconstrictors, further impair 

the hepatosplanchnic hemodynamics of the critically ill patient. 

Subsequently, severe damage to the large intrahepatic bile duct is 

to be observed – consisting of segmental ulcerous destruction of 

the bile duct epithelium, transmural bile duct necrosis, and cholan-

giectasis with sludge of hemorrhagic appearance and biliary casts 

[6, 12, 17, 26]. Consistently, in patients with SC-CIP, chemical 

analysis of biliary cast material revealed proteins as the main com-

ponent, most likely collagen which is presumably derived from ne-

crotic bile ducts [12]. Extensive biliary cast formation leading to 

impairment of the biliary flow and progressive hepatocanalicular 

cholestasis causes obstruction with its resultant sequelae of chronic 

infectious cholangitis, bile duct proliferation as well as progressive 

(peri-)portal and septal fibrosis, all of which are contributing to 

ongoing SC-CIP. This process is regulated by a complex network 

of signal pathways between reactive cholangiocytes, inflammatory 

cells, mesenchymal cells, extracellular matrix components, poly-

peptide growth factors, cytokines, and other soluble mediators. 

Progression to secondary biliary cirrhosis depends on the (im-

muno-)genetic background of the individual patient as well as on 

other putative modifier genes [27, 28].

For instance, corresponding to the ‘toxic bile concept’, is-

chemia- and/or inflammation-induced downregulation of the can-

alicular phospholipid export pump MDR3 and subsequently de-

creased phosphatidylcholine probably represent contributing fac-

tors to the development of biliary casts and bile duct injury. Based 

on the fact that Mdr2 knockout mice (Mdr2/Abcb4–/–; canalicular 

phospholipid flippase; Mdr2 in rodents/MDR3 in humans; gene 

name Abcb4/ABCB4) develop sclerosing cholangitis with macro-

scopic and microscopic features closely resembling human scleros-

ing cholangitis [29, 30], Trauner et al. [31] have speculated that 

MDR3 genetic variants (e.g. low-expression polymorphisms or 

heterozygous mutation) could play an important role as a modifier 

gene in (cholestatic) cholangiopathies in humans. Consistently, in-

dividual predisposition together with well-known factors influenc-

ing the outcome (e.g. comorbidities) may explain why a subgroup 

of patients develops SC-CIP, whereas others with comparable life-

threatening conditions recover without biliary destruction. Further 

molecular, clinical, and (immuno-)histochemical studies are re-

quired to elucidate the pathogenesis of SC-CIP in detail in order to 

warrant reliable prognostication and to optimize treatment.

Therapy

Treatment options for patients with SSC are limited. Endo-

scopic treatment with sphincterotomy and extraction of as many of 

the biliary casts as possible is very important. Engler et al. [11] re-

ported that the alkaline phosphatase fell from 637 to 102 U/l and 

the bilirubin decreased from 15 to 6.5 mg/dl after these procedures. 

A significant improvement of all liver laboratory parameters was 

shown by Jaeger et al. [18]. In some cases nasobiliary drainage with 

continuous saline rinsing for some days was helpful [12]. Signifi-

cant bile duct strictures should be dilated if possible. The dilation 

of stenotic bile ducts decreased the alkaline phosphatase from 

1,806 to 1,117 U/l, and the bilirubin fell from 11.1 to 2.3 mg/dl 

[11]. Bile duct stenting does not seem to be very helpful because of 

the risk of occlusion of the stent and consecutive cholangitis. The 

removal of the casts leads to a clinical and laboratory improvement 

of the symptoms and reduction of recurrent cholangitis [2, 18]. 

Several studies reported that the combination of endoscopic and 

medical treatment with ursodeoxycholic acid caused a transient 

biochemical improvement in cholestasis [8, 11].

In the case of recurrent increases of the cholestatic parameters 

repeated endoscopic interventions may be necessary to remove 

sludge. During each endoscopic intervention, bile should be col-
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lected for microbiological analysis. Consequent treatment of bac-

terial cholangitis seems to be important in order to decelerate the 

progress to cirrhosis. Although clinical trials on the optimum treat-

ment duration are lacking, we extend the normal treatment period 

to 2 weeks in many severe cases. Once secondary biliary cirrhosis 

has occurred, endoscopic treatment may temporarily improve liver 

function; however, progression of the disease was still noted [11]. 

In patients with progression of the SC-CIP and development of cir-

rhosis, liver transplantation is the only curative therapy option.

Outcome

The SC-CIP is a very progressive disease with a rapid progres-

sion to liver cirrhosis [2]. Progression of liver fibrosis/cirrhosis 

seems to be dependent on the initial biliary injury and subsequent 

persistent biliary infection [12]. Several studies described the devel-

opment of liver cirrhosis within 4 weeks at the earliest [9, 17]. Pa-

tients with SC-CIP often developed incomplete or complete liver 

cirrhosis within 1–16 months [12].

In all studies the outcome of patients with SC-CIP is very poor. 

The median survival of SC-CIP patients who did not undergo liver 

transplantation was merely 13 months [16]. Kulaksiz et al. [16] re-

ported that without liver transplantation the 1- and 6-year survival 

rates were 55 and 14%, respectively. More than 50% of patients died 

within the first 6 months after the diagnosis of SC-CIP [7, 8, 10, 11]. 

Kirchner et al. [7] showed that without liver transplantation the 1- 

and 3-year survival rates were 42 and 32%, respectively. Patients 

suffering from SIRS/sepsis prior to ERCP, pyrexia within 3 days 

prior to ERCP, or renal replacement therapy were identified as risk 

factors for significantly increased mortality [8]. Sepsis or liver fail-

ure was the main cause of death in patients with SC-CIP [7, 11, 15].

Until now, no cases of cholangiocarcinoma or hepatocellular 

carcinoma have been described in SC-CIP patients. The reason for 

that might be the short life expectancy and the short follow-ups in 

the different studies.

Liver transplantation is most likely a curative therapeutic option 

for patients with liver cirrhosis induced by SC-CIP. Only little data 

are available on the outcome of SC-CIP patients after liver trans-

plantation. Gossard et al. [1] described that patients with SSC (but 

not SC-CIP) had a worse outcome after liver transplantation than 

patients with primary sclerosing cholangitis. 4 of 9 patients with 

SSC died after liver transplantation [1]. Kirchner et al. [17] de-

scribed 11 patients who had undergone liver transplantation due  

to SC-CIP. The 1-, 3-, and 5-year survival rates of patients with  

SC-CIP were 64% each. 4 of the 11 patients died within the first 8 

months after liver transplantation [17]. One female patient died 

due to sepsis within 26 days after surgery. 10 of 11 patients were 

discharged from the hospital after liver transplantation; however, 2 

patients died within 4 and 8 months due to sepsis, and 1 patient 

died 1.5 months after liver transplantation due to shock after a rup-

ture of the hepatic artery aneurysm. In the non-traumatic SC-CIP 

group, sepsis was the main cause of death. Patients who survived 

the first 8 months after liver transplantation had a good long-term 

survival prognosis [17]. Voigtlander et al. [8] reported that 6 of 54 

SC-CIP patients underwent liver transplantation and that all 6 pa-

tients survived.

Conclusion

In patients with sepsis, long-term ICU therapy, and increased 

cholestatic parameters, SC-CIP must be kept in mind. The ‘gold 

standard’ for the diagnosis of SC-CIP is the ERCP. SC-CIP is a 

cholestatic liver disease with a rapid progression to liver cirrhosis 

and hepatic failure. It is initiated by an ischemic injury to the bil-

iary tree with subsequent stenoses of biliary ducts, biliary casts, and 

cholangitis, often with multi-resistant bacteria. Lung-protective 

mechanical ventilation with high PEEP, low tidal volume, prone 

positioning, and a higher volume of intraperitoneal fat have been 

proposed as risk factors for developing SC-CIP. Liver transplanta-

tion is the only curative treatment option in patients with progres-

sive SC-CIP.
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