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Liver transplantation for primary 
sclerosing cholangitis - 
a single-center experience 

Abstract The purpose of this study 
was to analyze the outcome of liver 
transplantation for primary SClerOs- 
ing cholangitis (PSC) at our Center. 
The medical records of 47 consecu- 
tive patients transplanted during the 
period 1985-1996 were reviewed. 
Actuarial patient survival was deter- 
mined at 1,5, and 10 years. Data on 
reasons for retransplantation, inci- 
dental carcinoma, biliary complica- 
tions that required surgical inter- 
vention, and signs of possible disease 
recurrence were collected. The me- 
dian follow-up period was 3.6 years. 
Overall patient survival was 75% at 
1 year and 66 Yo at 5 and 10 years. 
Patients transplanted during the pe- 
riod 1994-1996 (n = 24) had a signif- 
icantly ( P  < 0.02) better 1 year 
(88 YO vs 61 %) and 5-year (83 % vs 
48 YO) survival than patients trans- 
planted during the period 1985-1993 
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(n = 23). Six patients (13 YO) were 
retransplanted, and 4 are currently 
alive. Nine patients (19 %) had bili- 
ary complications that required sur- 
gical intervention. Cholangiocellu- 
lar carcinoma was found in 4 (9 YO) 
explanted livers, and all 4 patients 
succumbed within 2 years of trans- 
plantation. Indications of disease re- 
currence were seen in 4 patients 
(9 Yo). In conclusion, the results of 
liver transplantation for PSC at our 
center are comparable to those of 
other benign indications, but a rela- 
tively high incidence of biliary com- 
plications was noted, and a possible 
disease recurrence was detected in 
9 YO of patients. 
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Introduction 
Primary sclerosing cholangitis (PSC) is one of the major 
indications for liver transplantation in Scandinavia. 
During the period 1985-1996,313 liver transplantations 
were performed at our center. PSC patients received 
18% of these grafts. PSC is predominantly a disease of 
men and is often associated with inflammatory bowel 
disease (approximately 70 YO). There is an increased 
risk of developing cholangiocellular carcinoma that sig- 
nificantly affects the outcome [2,6]. Medical and surgi- 
cal therapies for PSC are limited, and the natural course 
of PSC is hard to predict, but it has been established that 
carefully selected patients benefit from orthotopic liver 

transplantation (OLT) [I, 41. After transplantation, the 
possibility of recurrence of PSC has been debated [5]. 
It has been argued that the pathological findings that 
suggest recurrence are indistinguishable from other 
events such as chronic rejection and bile duct damage 
due to poor arterial blood flow [3]. 

The aim of this study was to analyze the outcome of 
liver transplantations for PSC at our center, review vas- 
cular and biliary complications, and identify possible 
disease recurrence. 
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Patients and methods 

The study population consisted of all 47 patients transplanted 
during the period 1985-1996 for PSC. We have retrospectively 
reviewed their medical records and collected data on biliary com- 
plications, vascular complications, reason for retransplantation, 
indicators of recurrent disease, and survival. Indicators of recur- 
rent disease were histology and biliary strictures on cholangio- 
gram. Kaplan-Meier survival with Cox-Mantel log-rank tests 
were performed on patients transplanted during 1985-1993 vs 
1994-1996. 
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During the study period 47 patients were liver-trans- 
planted for PSC. Mean age at transplantation was 
43 years (range 11-70 years), and the female/male ratio 
was 18/29. Mean and median follow-up was 5.6 and 
3.6 years, respectively (range 2.5-12.7 years). 

Overall patient survival was 74.5% at 1 year and 
65.9% at 5 and 10 years. Patients transplanted during 
the period 1994-1996 (n  = 24) had a significantly 
( P  < 0.02) better l-year (87.5 '3'0 vs 60.9 %) and 5-year 
(83.3 % vs 47.8 %) actuarial patient survival compared 
to those transplanted during the period 1985-1993 
( n  = 23) (Fig. 1). 

Six patients were retransplanted (2 due to artery 
thrombosis, 1 to primary graft non-function, and 3 to 
late graft dysfunction). Two of these patients were re- 
retransplanted due to primary graft non-function. Four 
of the retransplanted patients are currently alive. Ar- 
tery thrombosis was seen in 3 cases and necessitated 2 
retransplantations. All three patients are currently 
alive. Two patients developed portal thrombosis, both 
resulting in patient death. Biliary complications that re- 
quired intervention were seen in 9 patients (19%). 
Four patients needed open surgical intervention. Anas- 
tomotic and non-anastomotic bile duct strictures were 
stented in 5 cases. Indications of recurrent disease (his- 
tology and cholangiogram) developed in 4 patients 
(9%) after 1.5-6 years. The hepatic artery was patent 
in all 4 patients. None of these have been retransplant- 
ed for recurrent disease and are currently alive. Chol- 
angiocellular carcinoma was found in 4 explanted liv- 
ers, and all 4 recipients are dead. Tho died in the early 
postoperative period (one of portal thrombosis and 
one of multiple organ failure). Two succumbed to dis- 
seminated cancer 10 and 16 months after transplanta- 
tion. 

Discussion 

The results of liver transplantation for PSC are compa- 
rable to those of other benign indications for liver trans- 
plantation at our center. Since the start of our pro- 
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gramme 14years ago, results have improved and are 
comparable to those of other centers [l, 4-61. The im- 
provement could be explained by a learning curve and 
also by the fact that PSC patients were transplanted at 
more advanced stages of the disease in the early era. Bil- 
iary complications that required intervention were seen 
in 19% of cases. One of them was a patient who origi- 
nally had a duct-to-duct anastomosis but had to have it 
converted to a Roux-en-Y after 6 years. The rate of bili- 
ary complications is comparable to those reported from 
other centers 161. 

Cholangiocarcinoma undetectable before transplan- 
tation was found in 4 explanted livers and resulted in 
patient death due to disseminated disease within 
16 months in 2 patients. The other 2 patients were lost 
in the early postoperative period because of multiple 
organ failure and portal thrombosis. The timing of 
transplantation is crucial as the outcome is severely af- 
fected by the presence of cholangiocarcinoma at the 
time of transplantation [7]. During the study period, 7 
patients were found to have cholangiocarcinoma with 
extrahepatic growth at the time of transplantation and 
were subsequently not transplanted. If these patients 
are included in the material, the resultant figure of 
prevalence of cholangiocarcinoma in patients with 
PSC who were accepted for transplantation was 20% 
(1 1/54). 

A cause of concern is the signs of late disease recur- 
rence, which may be as high as 9 Yo in our material. The 
possibility of recurrent disease is controversial [3], but 
we have seen both histology and cholangiogram results 
in 4 patients with patent arterial blood-flow that show 
signs of recurrent disease. This has also been reported 
from other centers [5]. 

In conclusion, patients with end-stage liver disease 
due to PSC can be offered an effective treatment with 
liver transplantation with results comparable to those 
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of other benign indications. Timing is crucial as a biliary 
malignancy discovered at the time of transplantation 
worsens the outcome. 

Acknowledgements This work was supported by grants from the 
Medical Faculty of the University of Gothenburg, the Medical Re- 

Hospital, and the Professor L-E Gelin Memorial Foundation. 
search Council (K97-17x-12228-01 A), Sahlgrenska University 

References 
1. Abu-Elmagd KM, Malinchoc M, Dick- 

son ER, Fung JJ, Murtaugh PA, Lang- 
worthy AL, Demetris AJ, Krom RA, 
Van Thiel DH, Starzl TE (1993) Efficacy 
of hepatic transplantation in patients 
with primary sclerosing cholangitis. Surg 
Gynecol Obstet 177: 335-344 

2. Abu-Elmagd KM, Selby R, Iwatsuki S, 
Fung J, Tzakis A, Todo S, Demetris AJ, 
Baddour N, Irish W, Van Thiel DH, 
Starzl TE (1993) Cholangiocarcinoma 
and sclerosing cholangitis: clinical char- 
acteristics and effect on survival after 
liver transplantation. Transplant Proc 25 
11 Pt 21: 1124-1125 

3. Boyer TD (1997) Does primary scleros- 
ing cholangitis recur after liver trans- 
plantation? No! Liver Transplant Surg 3 
[5 Suppl 11: 24-25 

Arnaout WS, Seu P, Markowitz IS, Mar- 
tin P, Stribling FU, Goldstein LI, Busuttil 
RW (1997) Orthotopic liver transplanta- 
tion for primary sclerosing cholangitis. A 
12-year single center experience. Ann 
Surg 225: 472481 

5. Mylene S, Farges 0, Kalil A, Samuel D, 
Bismuth H, Reynes M (1995) Sclerosing 
cholangitis following human orthotopic 
liver transplantation. Am J Surg Pathol 

4. Goss JA, Schacleton CR, Farmer DG, 

19: 81-90 

6. Narumi S, Roberts JP, Emond JC, Lake 
J, Ascher NL (1995) Liver transplanta- 
tion for sclerosing cholangitis. Hepatolo- 
gy 22: 451457 

7. Nashan B, Schlitt HJ, Tusch G, Oldhafer 
KJ, Ringe B, Wagner S, Pichlmayr R 
(1996) Biliary malignancies in primary 
sclerosing cholangitis; timing for liver 
transplantation. Hepatology 23: 
1105-1111 


