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Abstract

Background: Primary sclerosing cholangitis (PSC) is a chronic disease, characterized by chronic inflammation and fibrosis of bile duct
epithelial cells. This is a significant contributory factor to the development of malignancy, most commonly cholangiocarcinoma (CCA),
which is the second most common malignant liver tumor.

Objectives: For the first time in Iran, we intend to describe our experience with cases of PSC, with and without CCA, in explanted livers,and
compare our results with those found in other areas of the world.

Patients and Methods: The study population comprised 181 individuals with a diagnosis of PSC who had undergone liver transplantation
in the main liver transplant center of Iran, the largest center of hepatobiliary surgery in the south of that country, over a 3-year period
between 2012 and 2014. All explanted livers, with and without CCA, were evaluated.

Results: Of the 181 patients, 16 were found to have CCA, two of whom had been diagnosed after pathologic study of the explanted livers.
Therefore it appeared that 8.8% of the patients with PSC in our center had developed CCA before liver transplantation.

Conclusions: A comparison of our results with those obtained from other centers in both Western and Asian countries (which reported
CCAin 3.6%-36.5% of patients with PSC), shows that the incidence of CCA in the patients we studied is intermediate.
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1. Background

Primary sclerosing cholangitis (PSC) is a chronic cho- 3, patients and Methods
lestatic liver disease. It is characterized by progressive

inflammation and fibrosis of the intra and extrahepatic
bile ducts, which leads to progressive cholestasis, hepatic
injury, and eventually liver cirrhosis (1). People with PSC
are at high risk of developing cholangiocarcinoma (CCA),
the reported incidence of which varies across different
areas of the world (2). As there is no effective medical
treatment for PSC, and liver transplantation (LT) results

The cases of 181 people with a diagnosis of PSC or CCA
who had undergone LT in the liver transplant unit of
Namazi Hospital, Shiraz, Iran, between 2012 and 2014
were extracted from the pathology file and evaluated.
Those patients with a histopathologically confirmed di-
agnosis of PSC and CCA were also identified.

have been excellent, LT remains the optimum treatment 4.Results

choice for PSC patients with end-stage liver disease (3, 4). During the 3-year study period, of the 181 cases of PSC,
16 were found to have CCA and 165 were found to be free

2. Ob]'ectives of malignancy, following a thorough examination of the

explanted livers (Figure 1). Two of the 16 CCA cases were of
verysmall CCA(<0.5cmindiameter),inwhich LThad been
performed without a pre-transplant diagnosis of CCA; the
diagnosis was made after pathologic examination of the
explanted liver (Figure 2). In the remaining 14 CCA cases,
this malignancy had been diagnosed pre-transplant (Fig-
ure 3). Table 1 shows the characteristics and demographic
findings of the PSC patients with and without CCA.

In this brief report, we describe our experience evalu-
ating the incidence of CCA in people with PSC who have
undergone LT. Their explanted livers were studied over a
3 year period in the largest liver transplant center in Iran,
and the results were compared to the incidence of CCA
secondary to PSC that has been found in different areas of
the world. To the best of our knowledge, such a study has
not previously been performed in Iran.
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Figure 1. A Section From an Explanted Liver With Primary Sclerosing
Cholangitis

Figure 2. A Section From an Explanted Liver With Primary Sclerosing
Cholangitis and Cholangiocarcinoma (arrow) Diagnosed After Liver
Transplantation

Figure 3. A Section From an Explanted Liver With Primary Sclerosing
Cholangitis and Cholangiocarcinoma (arrow) Diagnosed Before Liver
Transplantation

Table 1. The Characteristics and Demographic Findings of the Individu-
als With Primary Sclerosing Cholangitis, With and Without Cholangio-
carcinoma

Number? AgelJ F/M
PSC without CCA 165 (91.2) 35.98 £12.4 1/1.5
PSC with CCA 16 (8.8) 48.84+9.2 13

Abbreviations: CCA, Cholangiocarcinoma; PSC, Primary sclerosing cholangitis.
3Data are presented as No. (%)
Data are presented as meanSD.

5. Discussion

PSC is a chronic cholestatic disease, characterized by in-
flammation and fibrosis of bile ducts, which leads to bili-
ary strictures, stasis, and liver cirrhosis. The worst compli-
cation of PSC is the development of CCA, for which there is
no effective non-surgical therapy,and which is considered
to be a malignancy with a poor prognosis (5). The mean
age of our PSC patients who did not have CCA was 35.18
+ 11.7, which was significantly lower than the mean age
for patients with concomitant PSC and CCA. It has been
reported that development of CCA in patients with PSC
usually occurs when these individuals are aged in their
40s. CCA without PSC develops later in life, when people
are aged in their 70s (6). In the largest study conducted
in Iran, in which 283 people with CCA were followed-up
between 2001 and 2004, the mean age of the patients was
59.7 +14.4 (2). In our study, the male to female ratio in
the 16 CCA patients was 1.3. Mohammad-Alizadeh et al. es-
timated that this ratio was 1.7 (180 males and 103 females)
in 283 Iranian CCA patients (4). Therefore, in people from
Iran, CCA is more common in males, which is partly be-
cause PSC (the major risk factor for CCA) affects men more
than women (7). As has been mentioned, the prevalence
of CCA in PSC patients in our center was 8.8 %, with 16 pa-
tients of the total number of 181 having concomitant PSC
and CCA. It is worth noting that two patients (12.5%) were
diagnosed as having CCA only following pathologic study
of the explanted liver. The incidence rate of CCA in PSC pa-
tients in our center was largely similar to that found in
a Swedish study, in which, of 45 cases of PSC, four (8.9%)
developed CCA during a 10-year follow-up between1975
and 1984 (8). The lowest prevalence has been reported
in Norway (9), with four CCA patients out of 75 PSC cases
(5.3%), and the highest prevalence has been reported in
Australia, where CCA was diagnosed in four patients out
of 11 with PSC at the time of transplantation, and recur-
rence of tumor was observed in two patients (10).

Among studies from Europe, The Netherlands (5), Germany
(11), and Italy (12) have reported a 10.3 %, 12%, and 6% incidence
risk, respectively, of CCA in people with PSC. Studies from sev-
eral US states, showed different association risks and reported
prevalence rates of between 7 and 11% (13-18). Studies from
Asia reported a lower prevalence rate of CCA in PSC, with 3.6%
shown in a Japanese study(7), and 5.3% found in Turkey (19). Ta-
ble 2 shows the percentage of people with PSC who developed
CCA during the years of follow-up or at the time of liver trans-
plantation. In some studies, significant recurrence during
follow-up was reported, even after liver transplantation (11).
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Table 2. The Incidence of Cholangiocarcinoma in Different Parts of the World in Comparison to Our Center

Author Country Incidence of CCA in PSC Patients?®
Ponsioen et al.(5) The Netherlands 10.3
Tanaka et al. (7) Japan 3.65
Broome et al.(8) Sweden 8.9
Schrumpfetal.(9) Norway 53
Strasser et al.(10) Australia 36.5
Lutz et al.(11) Germany 12
Mosconi et al.(12) Italy 6
Multiple studies (13-18) USA 7-11
Ataseven et al.(19) Turkey 5.3
The current study Iran 8.8

Abbreviations: CCA, Cholangiocarcinoma; PSC, Primary sclerosing cholangitis.
dDpata are presented as No. (%)

The incidence rate of CCA secondary to PSC in Namazi
Hospital of Shiraz, the largest referral center in the south
of Iran, was estimated to be 8.8%, which is intermediate in
comparison with other Western and Asian countries. Al-
though we cannot explain the reason for this difference,
it appears to be an ethnic and genetic issue. Further pro-
spective studies are necessary to identify the reasons for
this difference in incidence.
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