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BACKGROUND; Liver transplantation is a life-saving the-
rapeutic modality for patients with end-stage liver diseases.
After liver transplantation, however, more than 10% pa-
tients may lose the grafts caused by a variety of reasons.
This review covers the most frequent indications for liver
retransplantation as well as the results and specific problems
with each indication.

DATA RESOURCES: Searching MEDLINE (1997-2003)
for articles on liver retransplantation.

RESULTS: The most frequent indications of liver retrans-
plantation are primary non-function, hepatic artery throm-
bosis, graft rejection and recurrent diseases. The results af-
ter liver retransplantation remain inferior to those after first
transplantation.

CONCLUSION:: Liver retransplantation, which is the only
means of prolonging survival in those patients whose initial
graft has failed, makes an important contribution to overall
survival.

( Hepatobiliary Pancreat Dis Int 2004 ; 3. 175-178)
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Introduction

ince Starzl performed the first human orthotopic
liver transplant in 1963, liver transplantation has
become a life-saving therapeutic modality for thou-
sands of patients with liver disease. Significant factors of
this advancement include refinement of surgical tech-
niques, improvment of perioperative management, ad-
vances in organ procurement and preservation, and ad-
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vances in immunosuppression. After liver transplanta-
tion, however, graft loss caused by a variety of reasons
still occurs in 10%-19.4% of aduls''*) and 13.3%-
25.1% of children.(3-6] The most frequent causes of ir-
reversible graft damage are primary non-function, hepa-
tic artery thrombosis, graft rejection and recurrent disea-
ses. The common causes and rates of liver retransplanta-
tion in various reports are shown in Table. Liver retrans-
plantation (re-LT) is the only therapy suitable for pa-
tients with loss of graft function after a primary liver
transplantation { PLT). But re-LT carries a high mor-
bidity and mortality compared with PLT. Azoulay et al
reported that 1-, 5-, 10-year patient survival rates after
retransplantation were 61%, 53.7%, and 50.1%, re-
spectively. These percentages were significantly less than
those after PLT during the same period (82.3%,
72.1%, and 66.9%).l') In some centers patients could
receive three, four, or more than four transplants. The
more the patients received transplants, the poorer the
survival was. [2) Although re-LT is inferior to initial
transplantation, it is the only means of prolonging sur-
vival in the patients whose initial graft has failed, making
an important contribution to overall survival.l'-*7) The
outcomes after re-LT may be dependent on the cause of
graft failure. The aim of this article is to analyze the
common indications of re-LT and their results.

Primary non-function

Primary non-function { PNF) of a transplanted liver is a
postoperative condition characterized by absence of he-
patic recovery due to various insults during harvesting,
preservation or revascularization, unappreciated diseases
in the donor, or accelerated rejection. Moderate steato-
sis of donor liver (30% to 60%) is associated with an
increased incidence of PNF and retransplantation rate.[®]
PNF, wvsually defined by the criteria of immediate graft
failure with elevated level of liver enzymes, scarce bile
output, encephalopathy, and coagulopathy, is the main
indication for re-LT.!>*) According to the United Net-
work for Organ Shearing ( UNOS) data from 1988 to
2001, 761 patients underwent re-L'T for PNF in the
United States, accounting for 18.2% of all cases of re-
LT.['%) Based on 774 cases of liver retransplantation in
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Table. The common causes and rates in liver retransplantation (%)

Authors Re-LT  HAT  PNF  Rejection occwrment
diseases

Azoulay’ 12 11.5 25.2 40.3 20.1
Jain? 19.4 27.6 32.3 19.4 3.6
Bramhall® 10 30 16 31 6
Jimenez* 11.45 14.6 14.6 44 14.6
Deshpande®*  13.3 36 10 28 4

Jian®* 25.1 33.4 16.7 26.6 N/A

# ; In children; Re-LT; liver retransplantation; HAT; hepatic ar-
tery thrombosis; PNF: primary non-function; N/A: not applica-
ble.

Pittsburgh, Jain et al demonstrated that the causes for re-
LT are first PNF (32.3%), then hepatic artery thrombo-
sis (27.6%), graft rejection (19.4%), and recurrent di-
seases (3.6%).12] Despite the advances in surgical tech-
niques and immunology, the incidence of re-LT caused
by PNF did not appear to change appreciably in different
eras. The incidence was 4. 6%, 7%, and 6% from 1981 to
1985, 1986 to 1990, and 1991 to 1998, respectively.[?!
When PNF is suspected, it is first necessary to role out
other causes of multiple organ failure. If PNF is con-
firmed, the most definitive treatment is re-LT.

The outcomes after re-L'T are worse than those af~
ter PLT. In addition, the UNOS data show that the 1-
year graft survival of patients who underwent re-LT for
PNF was 20% likely to lose their graft compared with
those who underwent re-LT for other reasons. 10

Hepatic artery thrombosis

Hepatic artery thrombosis ( HAT) after orthotopic liver
transplantation can cause a significant morbidity or mor-
tality and lead to liver failure or septic complications,
and thus may require urgent retransplantation. The inci-
dence of HAT is significantly higher in the pediatric
population, especially, an increased risk in recipients
younger than 3 years or weighing less than 15 kg as well
as with livers obtained from donors weighing less than 15
keg. Allograft rejection is another possible reason of
HAT. Acute rejection may result in endothelial cell in-
jury and decrease vascular compliance because of graft
edema. The data from Pittsburgh showed that HAT ac-
counted for 27.6% of all re-LT cases in adults, ) and
33.4% of all re-LT cases in children.[®) Using loupes
and improved surgical techniques decreased the incidence
of HAT. Jain et al'?] demonstrated that the incidence of
HAT was 8. 1%, 6.7%, and 3.8% from 1981 to 1985,
1986 to 1990, and 1991 to 1998, respectively. Doppler
ultrasonography is diagnostic in most patients. Nishida et
all™') found that protocol Doppler ultrasonography of
the liver (DUSL) detects early HAT and that urgent re-
vascularization based on DUSL can significantly reduce
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the incidence of biliary complication and graft loss requir-
ing retransplantation in pediatric liver transplantation. In
a consecutive series of 400 pediatric liver transplanta-
tions, 31 episodes of HAT were seen in 29 children.[?]
In patients with 13 episodes managed without retrans-
plantation, 4 patients underwent early revascularization
of the graft, which was successful in 2, and the remain-
ders were conservatively treated. In those with 18 epi-
sodes resulting in retransplantation, 5 died and 2 expe-
rienced second episodes of HAT. It was shown that
HAT may occur after retransplantation. Vivarelli et
all3] reported that 24 patients underwent retransplanta-
tion for HAT. Four (16%) of these patients had recur-
rence of HAT in the second graft and 3 lost their first
graft because of late HAT, whereas another one lost 4
consecutive grafts for early HAT. Recurrent HAT is
linked to specific thrombophilic conditions. Hence care-
ful screening of these disorders should be included in the
pretransplant program, and adequate prophylaxis is advi-
sable.

Rejection

In the 1980s, acute hepatic allograft rejection occurred
in approximately 80% of patients undergoing liver trans-
plantation. Chronic rejection is always preceded by one
or more episodes of acute rejection, and usually refracto-
ry to immunosuppressive therapy. Chronic rejection is
an important cause of late graft failure. Jain et all?! re-
ported that from 1981 to 1985, 160 patients underwent
re-LT at the Pittsburgh Medical Center. The major
cause of re-LT was rejection, giving a rate of 38.8%
(627160). Over the past decades the deep understand-
ing of rejection and improved immunosuppressive thera-
py have decreased the incidence of rejection. It is also
related to the wide use of liver biopsy in evaluating liver
allograft rejection, which allows for effective changes in
immunosuppressive therapy. In recent years, the com-
bined use of tacrolimus and sirolimus has lowered the
rate of acute rejection to 14%.[*] Meanwhile, chronic
rejection has also been decreased from a peak of 15% to
18% by cyclosporine and prednisone regimen in the ear-
ly 1980s to approximately 5% by tacrolimus-based im-
munosuppressive regimen.' 3] Therefore, the rate of re-
LT caused by rejection is decreased significantly. From
1991 through 1998, 286 patients underwent re-LT at the
Pittsburgh Medical Center; the major cause was PNF.
The rate of rejection in these patients was 7.3% (21/
286).12]

Recurrent diseases

Almost all liver diseases that necessitate liver transplanta-
tion may recur, and recurrent disease has the potential to
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become a serious problem in transplantation.['®) The
common diseases that recur after liver transplantation are
hepatitis C and hepatitis B.

Hepatitis C

Cirrhosis in patients with chronic hepatitis C is one
of the most common indications for liver transplantation
in the United States. However, after liver transplanta-
tion the course of hepatitis C is accelerated, and no cur-
rent therapy reliably prevents or arrests it.['7) Histologic
evidence of recurrence is apparent in approximately 50%
of hepatitis C virus (HCV ) -infected recipients in the
first postoperative year. Approximately 20% or more of
HCV-positive transplant recipients will develop allograft
cirrhosis within 5 years after PLT, and 10% of HCV-in-
fected recipients will die or lose their allografts secondary
to hepatitis C-associated allograft failure.['®) The only
solution is retransplantation. But retransplantation for
HCV-positive transplant recipients remains highly con-
troversial since patients undergoing retransplantation for
recurrent HCV have a significantly shorter median sur-
vival than those patients undergoing retransplantation for
other reasons of graft loss.['2') Most deaths occur in
the first 6 months because of sepsis..?2] Using Model for
End-Stage Liver Disease (MELD) scores from the UN-
OS database from 1996 to 2002, McCashland %/ has re-
cently demonstrated that patient and graft survival rates
of HCV-infected recipients who undergo retransplanta-
tion are similar to those of recipients undergoing retrans-
plantation who are not HCV-infected.

Hepatitis B

In the 1990s the recurrence of hepatitis B virus
(HBV) was noted histologically in 82% of patients 2
months after transplant and was implicated as a cause of
death in 73% of patients beyond 2 months after opera-
tion.?*] Because the 1-year survival rate is as low as 5%
to 30%, re-LT due to graft damage caused by HBV re-
infection is much controversial. Moreover, reinfection
itself is a factor for increased mortality rate after retrans-
plantation. The use of hepatitis B immunoglobulin and
nucleoside analogues has diminished the risk of HBV re-
currence and led to the improvement of patient and graft
survivals, transplantation is now considered to be a stan-
dard treatment for patients with end-stage liver disease
related to HBV.[%] Current antiviral therapy ( gancyclo-
vir, lamivudine) before retransplantation may be a pro-
mising strategy.[%]

Other liver diseases

Primary biliary cirrhosis ( PBC), primary sclerosing
cholangitis (PSC), and autoimmune hepatitis have a re-
currence rate of 20% to 30% within 5 years after liver
transplantation. ">} In patients undergoing liver retrans-
plantation among 447 transplant recipients with PBC and
PSC at 3 transplantation centers, Kim et al found that

Hepatobiliary Pancreat Dis Int, Vol 3, No 2

the patients had had retransplantation showed a 3. 8-fold
increase in the risk of death compared with those who
had had no retransplantation.?’]

Optimal timing for re-transplantation

During the first 6 months after the initial liver transplan-
tation, re-L'T was found to be associated with PNF or
vascular complications and late re-L'T was mainly indicat-
ed for cases of rejection or recurrent primary diseases.[?®
The outcomes of re-LT appear to be related not only to
cause of graft failure but also to the timing of re-LT. E-
lective transplantation is safer than urgent retransplanta-
tion because of its lower mortality and complication
rate. An estimated one-month survival rate of 73% after
urgent retransplantation in contrast to that of 82% after
elective one indicates that the period between PLT and
re-LT is of considerable importance in patient survival.'®]
These results are probably dependent on the performance
of procedures and the general conditions of the patient.
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