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Abstract

AIM: To evaluate the diagnostic value of different indirect
methods like biochemical parameters, ultrasound (US)
analysis, CT-scan and MRI/MRCP in comparison with
endoscopic retrograde cholangiography (ERC), for
diagnosis of biliary complications after liver transplantation.

METHODS: In 75 patients after liver transplantation, who
received ERC due to suspected biliary complications, the
result of the cholangiography was compared to the results
of indirect imaging methods performed prior to ERC. The
cholangiography showed no biliary stenosis (NoST) in 25
patients, AST in 27 and ITBL in 23 patients.

RESULTS: Biliary congestion as a result of AST was
detected with a sensitivity of 68.4% in US analysis
(specificity 91%), of 71% in MRI (specificity 25%) and of
40% in CT (specificity 57.1%). In ITBL, biliary congestion
was detected with a sensitivity of 58.8% in the US, 88.9%
in MRI and of 83.3% in CT. However, as anastomotic or
ischemic stenoses were the underlying cause of biliary
congestion, the sensitivity of detection was very low. In
MRI detected the dominant stenosis at a correct localization
in 22% and CT in 10%, while US failed completely. The
biochemical parameters, showed no significant difference
in bilirubin (median 5.7; 4,1; 2.5 mg/dL), alkaline phosp-
hatase (median 360; 339; 527 U/L) or gamma glutamyl
transferase (median 277; 220; 239 U/L) levels between
NoST, AST and ITBL.

CONCLUSION: Our data confirm that indirect imaging
methods to date cannot replace direct cholangiography
for diagnosis of post transplant biliary stenoses. However
MRI may have the potential to complement or precede
imaging by cholangiography. Optimized MRCP-processing

might further improve the diagnostic impact of this
method.

© 2005 The WIG Press and Elsevier Inc. All rights reserved.
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INTRODUCTION

Biliary tract complications after liver transplantation occur
with a reported incidence of up to 34% and show a mortality
of 5% 'The leading etiological factors ate ischemic type
biliary lesions (ITBL) and anastomotic strictures (AST) of
duct-to-duct anastomosis, which may lead to malfunction
and loss of the graft®'%. In addition leaks or stones in the
biliary tract have to be considered! ‘. There are several reports
of successful endoscopic treatment of post transplant biliary
stenoses (PTBS)P ', However, the exact diagnosis and
localization of PTBS prior to ERC is difficult. This may be
due to several reasons: (1) Dilatation of the biliary system
in transplanted livers may develop slower, (2) the biliary
system may be filled with epithelial cast, which cannot be
visualized by indirect imaging, (3) elevated liver enzymes
and cholestasis parameters may be due to graft rejection or
recurrence of the underlying pretransplant liver disease.
Therefore, the aim of this study was to evaluate the
diagnostic value of different indirect methods such as bioch-
emical parameters, ultrasound (US) analysis, CT-scan and
MRI/MRCP in compatison with direct endoscopic retrograde
cholangiography (ERC), which is still the gold standard for
diagnosis of biliary complications after liver transplantation.

MATERIALS AND METHODS

Seventy-five patients (39 male, 36 female, median age 51
years [range 20-66 years]) received ERC due to suspected
biliary complications after liver transplantation. In all patients
liver biopsy was obtained prior to ERC for exclusion of
graft rejection.

Biochemical cholestasis parameters like serum bilirubin
level, alkaline phosphatase and gamma glutamyl transferase
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were determined at the time of indication for ERC. For
analysis, cholestasis parameters, US reports, magnetic
resonance imaging and computed tomography scan reports
as well as ERC reports were put into a computer database
(Access 2000, Microsoft Inc.).

According to the results of direct biliary imaging by ERC,
patients were divided into three groups: Group A with no
apparent stenosis of the biliary tract, classified as no stenosis
(NoST); group B with a short stenosis in the anastomotic
region, classified as AST; and group C with one or multiple
non-AST of the biliary tract, classified as ITBL. ITBL was
subdivided into three groups as proposed by Hintze with
regard to the localization of stenoses: Type I extrahepatic
lesion, Type 1I intrahepatic lesion, Type III extra- and
intrahepatic lesions.

Statistical analysis

Statistical analysis was performed with SPSS for Windows®
release 11.0.1 (SPSS Inc.). For statistical analysis of
qualitative characteristics, we used %? or Fishet’s exact test,
when appropriate. To evaluate the effect of continuous
variables we used the Mann-Whitney U test.

RESULTS

ERC showed no biliary stenosis (NoST) in 25 patients, AST
in 27 and I'TBL in 23 patients. The three groups showed no
significant differences in age and gender with the exception
of a predominance of women. There was a significant
difference with regard to the underlying liver disease, as
acute liver failure (ALF) was found significantly more often
in ITBL patients (Table 1 and Figure 1).

US were available in 88% of patients with NoST and in
74% of patients with AST or I'TBL, respectively. MRI of
the liver was performed in 16% of NoST, in 26% of AST
and in 48% of I'TBL patients. A CT-scan was available in
28% of NoST, in 19% of AST and in 26% of ITBL
patients (Figure 2).

Biliary congestion as a result of AST was detected with
a sensitivity of 68.4% in US analysis (specificity 91%),
71.4% in MRI (specificity 25%) and 40% in CT (specificity

Table 1 Patient characteristics

NoST AST ITBL
n 25 27 23
m/f 16/9 11/16 13/10
(P=0.08" (P=0.40"
Median age (yr) 50 yr [33-63] 54 yr [33-65] 49 yr [27-63]
(P=0.09) (P=0.94)
Type of LTx ~ OLTx=17/25 OLTx=17/27 OLTx=20/23
LDLTx =5/25 (P=0.46" (P=011Y
Split =3/25 LDLTx=7/27 LDLTx=3/23
(P=0.43" (P =040"
Split=3/27 Split =0/23
(P=0.70" (P=0.13"

NoST= no apparent biliary stenosis in ERC. AST= anastomotic stricture in ERC.
ITBL=ischemic type biliary lesions in ERC. OLTx= orthotopic liver transplantation;
LDLTx= Living donor liver transplantation. 'Fisher’s exact test.
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Figure 1 Differences in underlying liver disease prior to transplantation. NoST =
no apparent biliary stenosis in ERC. AST = anastomotic stricture in ERC. ITBL =
ischemic type biliary lesions in ERC. ALF = acute liver failure; AICi = alcoholic
liver cirrhosis; HBV = chronic hepatitis B virus infection; HDV = chronic hepatitis
D virus superinfection; HCV = chronic hepatitis C virus infection; HCC =
hepatocellular carcinoma; n.s. = not significant.

Figure 2 Comparison of ERC and MRC in posttransplant biliary stenosis. ITBL
type Il with hilar stenosis (arrow) and multiple peripheral duct stenoses. Left:
MRC, right: ERC. The dominant hilar stenosis (arrow) is seen with both methods.
The peripheral stenoses are better seen in ERC.

57.1%). In I'TBL, biliary congestion was detected with a
sensitivity of 58.8% in US, 88.9% in MRI and of 83.3% in
CT. However, as anastomotic or ischemic stenoses were the
underlying cause of biliary congestion, the sensitivity and
specificity as well as the correct localization of stenoses
was very low. In AST MRI detected the dominant stenosis
in 38.9% and CT in 10%, while US failed completely. In
ITBL, MRI localized stenoses correctly in 22%, whereas
US or CT failed (Table 3).

The presence of biliary stones were regularly detected
in patients without stenosis with all indirect diagnostic methods
but interestingly, they could almost never be visualized in
patients with underlying anastomotic or ischemic type stenoses
(Table 3).

Regarding the biochemical parameters, there was no
significant difference in bilirubin (median 5.7; 4.1; 2.5 mg/dL),
alkaline phosphatase (median 360; 339; 527 U/L) or gamma
glutamyl transferase (median 277; 220; 239 U/L) levels
between NoST, AST and ITBL (Table 2).

DISCUSSION

Biliary strictures after liver transplantation are a diagnostic
and therapeutic challenge. They occur in up to 34% of
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Table 2 Impact of biochemical cholestasis parameters on diagnosis
of post-transplant biliary strictures’

NoST AST ITBL
Serum bilirubin 5.7 (0.8-30) 41(0.7-95)  25(0.5-237)
(mg/dL) P=0179 P =0.245
Alkaline 360 (157-1206) 339 (72-2185) 527 (288-2256)
phosphatase (U/L) P =0.56* P =0.239*
Gamma glutamyl 277 (64-832) 220 (33-1580) 239 (65-849)
tranferase (U/L) P =0.06% P =0.669*

'Data given as median and (range); 2Mann-Whitney test.

patients receiving liver transplantation!”). Usually they appear
3-5 mo after transplantation and therefore easy direct imaging
via post surgical t-tube is not possible.

Elevation of liver enzymes in patients after liver transpla-
ntation are caused by a variety of reasons, such as graft
rejection, recurrence of the underlying liver disease, biliary
strictures and/or biliary stones. As endoscopic retrograde
ot percutaneous transhepatic cholangiography for diagnostic
reasons are invasive and technically often challenging, it
would be desirable to have another easy diagnostic tool for
differentiation between these causes of cholestasis. Therefore,
the aim of this study was to evaluate the diagnostic value
of these different indirect methods in comparison with (ERC),
which is the gold standard for diagnosis of biliary complications
after liver transplantation.

It is reported, that the level of alkaline phosphatase may
be a diagnostic feature of ischemic biliary stricturest. We
could not find any statistically significant difference of alkaline
phosphatase, gamma glutamyl transferase or bilirubin serum
level in patients with anastomotic or ischemic type biliary
strictures compared to patients with a normal biliary system.
Therefore biochemical liver function tests may provide a
hint for the existence of PTBS but do not contribute to
prove the case for or disclose the kind of PTBS.

In the ITBL group our study demonstrated a significantly
higher proportion of patients with ALF than in both other
groups as the underlying cause for transplantation. The reason
therefore remains to be resolved. Several pathog-enetic
reasons such as thrombosis of the hepatic artery, cytomegaly
virus infection, hepatitis C infection, ez. have been suggested
as a cause of I'TBL, however ALF as a risk factor for ITBL
has not yet been demonstrated!"?. Further studies will have
to clarify that issue.

In contrast to patients without transplantation, US is
reported to have a low sensitivity (close to 50%) for the diag-
nosis of posttransplant biliaty congestion and strictures!"> ",
In contrast, Hussaini ez @/'%, reported a high negative predictive
value of 95% for transabdominal US in the diagnosis of
biliary tract complications, when statistically adjusted for
the low prevalence rate of biliary complications in their
post liver transplant patients. They assume that a normal
ultrasonography makes the presence of biliary complications
unlikely. In contrast, we observed a considerable proportion
of patients with normal US despite of substantial bile duct
stenosis. The specific localization of stenosis could not be
visualized by ultrasonography. This may be due to the fact,
that the post transplant bile ducts are often filled with epithelial
cast, which could mask the true biliary diameter. Other
authors presume that acute occlusion may not result in a
prompt dilatation of the prestenotic bile ducts!* ",

It is reported, that helical CT, which is often used to
examine suspected vascular disease, can also demonstrate
associated biliary complications!'”); although exact data are
not available. In our study, CT-scan was able to detect biliary
congestion in 40% of AST and in 83% of ITBL with a
specificity of 71%. The specific site of stenosis could be
detected in 10% of patients.

Sensitivity and specificity of MR-imaging of post-transplant
biliaty complications is reported to be high!"**%. For instance,
Borasci ez al'®, reported a sensitivity of 93%, specificity of
92%, a positive predictive value of 86% and a negative

Table 3 Impact of indirect imaging tools on diagnosis of posttransplant biliary strictures

Sensitivity (%) Specificity (%) PPV (%) NPV (%)
US-biliary congestion all 63.9 91.0 92.0 60.6
-biliary congestion AST 68.4 91.0 86.7 76.9
-biliary congestion ITBL 58.8 91.0 83.3 74.1
US-biliary stenosis 0 0 0 0
US-concomitant biliary stones all 22.0 97.0 66.7 82.5
-stones AST 0 97 0 91.7
-stones ITBL 0 97 0 94
CT-biliary congestion all 63.6 57.1 70.0 50.0
-biliary congestion AST 40.0 57.1 40.0 57.1
-biliary congestion ITBL 83.3 57.1 62.5 80.0
CT-biliary stenosis 10 0 0 43.75
CT-concomitant biliary stones 0 0 0 0
MR-biliary congestion all 83.3 25.0 83.3 25.0
-biliary congestion AST 71.4 25.0 62.5 33.3
-biliaty congestion ITBL 88.9 25.0 72.7 50.0
MR-biliary stenosis 38.9 75 87.5 21.4
MR-correct localisation of stenosis 22 75 80 17.6
MR-concomitant biliary stones all 33.0 94 50 89
-stones AST 0 94
-stones ITBL 0 94

PPV, positive predictive value; NPV, negative predictive value.



2948 ISSN 1007-9327  CN 14-1219/R

World J Gastroenterol

May 21, 2005 Volume 11 Number 19

predictive value of 96% in detecting post-LTx biliary
complications. Unfortunately most of the other MR-imaging
studies did not compare MRI with ditect cholangiography.
In view of our data, the results of all these studies appear
questionable>,

Using MR-Imaging (MRI) in combination with MR-
cholangiography (MRC) in our study sensitivity of correct
diagnosis was highest regarding all indirect techniques. MRC
techniques vary considerably from study to study and so,
most studies are not comparable. There are novel computation
modes under evaluation, which might improve the diagnostic
impact of MRC in PTBS.

Therefore, to date MRC seems to be the most promising
indirect tool for the diagnosis of biliary congestion in post
liver transplant patients, but sensitivity of the specific type
and pattern of stenoses still remains poor. However, with
further improvement MRC may become a valuable tool before
endoscopic intervention.

In conclusion, our data confirm that indirect imaging
methods to date cannot replace direct cholangiography for
diagnosis of PTBS. However MRI may have the potential
to complement or precede imaging by cholangiography.
Optimized MRC-processing might further improve the
diagnostic impact of this method.
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