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Auxiliary partial orthotopic liver transplantation 
in acute liver failure due to hepatitis B 

Abstract Auxiliary partial ortho- 
topic liver transplantation is an al- 
ternative therapeutic modality in 
acute liver failure, wherein the ca- 
pacity of native liver to regenerate is 
preserved. A case of acute liver failure 
due to hepatitis B in an 18-year-old 
male patient treated with an auxiliary 
left lateral segment graft is described. 
There was no recurrence of hepatitis 
B in the auxiliary graft and the pa- 
tient cleared the virus after 9 months 
whilst receiving lamivudine. Immu- 
nosuppression was withdrawn at 14 
months, and the auxiliary graft atro- 
phied secondary to hepatic arterial 

conduit thrombosis, possibly precip- 
itated by immunosuppression with- 
drawal. The native liver regenerated 
completely, and the patient is well 
and off immunosuppressive and an- 
tiviral therapy 3 years after trans- 
plantation. Auxiliary partial 
orthotopic liver transplantation is an 
attractive treatment option in acute 
liver failure due to hepatitis B infec- 
tion and allows a life free of long-term 
immunosuppression. 
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Introduction 

Orthotopic liver transplantation (OLT) is now an es- 
tablished treatment for acute liver failure (ALF), with 
over 60% 1-year patient survival [3 ,  51. However, with 
OLT the native liver is completely resected and the pa- 
tient requires life-long immunosuppression. A significant 
number of patients with ALF have the potential for liver 
regeneration with full morphological and functional re- 
covery [6, 121. This has led to the concept of auxiliary 
liver transplantation (ALT) wherein the capacity of the 
native liver to regenerate is preserved, with the aim of 
withdrawing the patient from life-long immunosup- 
pression. Several centres have recently reported their 
experience of auxiliary partial orthotopic liver trans- 
plantation (APOLT) in ALF, in which the left or the 
right lobe of the native liver is resected and replaced by a 
healthy graft [8, 9, 111. Although APOLT in ALF due to 
hepatitis B infection has been reported, there has been 
no detailed discussion of the clinical course in such 

patients. The purpose of this report is to highlight a case 
of ALF due to hepatitis B that was treated successfully 
by APOLT and to elucidate the sequence of events in the 
native liver and the auxiliary graft. 

Case report 

A young man aged 18 years was admitted with a 1-week history of 
malaise, generalised weakness and abdominal pain. He had re- 
turned from Pakistan 2 months earlier, where he had received some 
vitamin injections. There was no history of paracetamol ingestion 
or recreational drug abuse. His cousin, who had been with him in 
Pakistan, had died from jaundice and liver failure 3 months earlier. 
On examination, he was icteric and in grade-I hepatic encephal- 
opathy. There were no stigmata of chronic liver disease. Abdominal 
examination revealed a small liver, no splenomegaly, and a small 
amount of ascites. At presentation laboratory investigations re- 
vealed normal haemoglobin and white cell counts. The interna- 
tional normalised ratio (INR) of prothrombin time was 6.0 (normal 
range 0.9-1.2), and the platelet count was 74x109/1 ( 150-40Ox1O9/l). 
The serum bilirubin was 158 pmol/l (3-20 pmol/l), aspartate am- 
inotransferase 2,278 IU/l(10-50 IU/l), alkaline phosphatase 83 IUjl 
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(30-150 IUjl), total protein 53 g/1 (60-80 g/l) and albumin 41 g/1 
(35-50 g/l). The patient was IgM core hepatitis B antibody (IgM 
anti-HBc) positive, and had a hepatitis B surface antigen (HBsAg) 
titre of 25,600. He was also positive for hepatitis B e antigen 
(HBeAg) and hepatitis B e antibody (HBeAb). A diagnosis of ALF 
due to infection with hepatitis B virus was made. 

Over the next 72 h he deteriorated with grade-I11 hepatic en- 
cephalopathy, and was electively ventilated. A CT scan of the head 
did not reveal any signs of a focal lesion or cerebral oedema. He 
fulfilled the King’s College Hospital criteria for liver transplantation 
in ALF [7 ] .  In view of his young age and stable peri-operative con- 
dition, it was decided to perform an APOLT. An auxiliary left lateral 
segment graft was transplanted, using an arterial conduit for arterial 
reconstruction, with end-to-side portal vein anastomosis, and 
Roux-en-Y biliary drainage. Post-operatively, the patient was im- 
munosuppressed with tacrolimus and low-dose intravenous meth- 
ylprednisolone. He received hepatitis B immunoglobulin initially, 
and was started on lamivudine 100 mg/day in an attempt to reduce 
viral load and prevent re-infection of the graft. His graft function was 
monitored by daily assessment of liver function and INR. Serial 
Doppler ultrasonography was performed to assess the adequacy of 
the portal venous flow. Ultrasound-guided percutaneous biopsies of 
the native and donor livers and sequential hepatobiliary scintigraphy 
using 9 9 m T ~  Br-IDA (mebrofenin CIS) were performed to assess 
the relative function of the native and donor livers. 

Fig. 1A-D. Serial histological progression of the native liver after 
APOLT. A At transplantation, showing severe acute hepatitis with 
extensive multi-acinar collapse. B At day 19, bridging collapse with 
regenerative changes and mild ongoing inflammation. C At 3.5 
months, partial restoration of the liver architecture, minimal 
activity reminiscent of resolving hepatitis. D At 32 months, near 
normal liver architecture with minimal portal tract fibrosis 

Histological analysis of the native liver showed severe acute 
hepatitis with extensive multi-acinar collapse (Fig. 1A). A liver 
biopsy at day 10 following APOLT showed no evidence of rejec- 
tion in the donor left lobe, while the native right lobe showed 
features of bridging parenchymal collapse with regenerative and 
reparative changes. Immunostaining was negative for HBsAg. A 
repeat biopsy performed on day 19, because of a rise in AST to 295 
IU/l, showed mild portal inflammation and focal mild ductal injury 
in the donor left lobe, while the native right lobe continued to show 
bridging collapse with regenerative changes and mild ongoing in- 
flammation (Fig. 1B). Br-IDA scanning at 6 weeks showed dif- 
ferential (split) function of 64% by the auxiliary graft compared 
with 36% by the native right lobe (Fig. 2A). Follow-up liver biopsy 
at 3.5 months showed progressively increasing regenerative 
changes with partial restoration of the architecture in the native 
right lobe, while the donor left lobe was unremarkable with no 
evidence of rejection (Fig. 1C). Immunostaining of the donor and 
native livers for core and surface antigens continued to be negative. 
A second Br-IDA scan at 3 months showed reduced function by 
the auxiliary graft to 55%, while that of the native right lobe had 
increased to 45%. Overall, liver function continued to remain 
stable, and a third Br-IDA scan at 12 months showed the native 
right lobe with greater function (56%) than the auxiliary graft 
(44%) (Fig. 2B). 

The HBsAg titres fell from 25,600 before APOLT to less than 8 
by 6 weeks after transplantation, and became negative at 9 months. 
As his native liver showed evidence of good regenerative activity, it 
was decided to taper off immunosuppression. Thirteen months 
after APOLT, while immunosuppression was being tapered, the 
patient developed abdominal pain with leucocytosis and raised 
AST. Investigations revealed multiple gas-filled abscesses in the 
auxiliary graft resulting from ischaemic injury due to a blocked 
arterial conduit, whilst the right lobe and its vasculature were 
normal (Fig. 3A). Blood cultures grew StPeptococcusfaecalis which 
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Fig. 3A,B. Serial CT scans after transplantation. A At 13 months, 
showing areas of abscess/necrosis in the left lobe auxiliary graft, 
while the native right liver appears normal. B At 32 months 
showing complete atrophy of the left lobe auxiliary graft, while the 
native right liver has regenerated completely Fig. 2A,B. Serial Br-IDA scans following transplantation. A At 6 

weeks, showing better divided function by the left lobe auxiliary 
graft, although the native right liver also shows relatively good 
function. B At 12 months, the native right liver showing greater 
function than the left lobe auxiliary graft Discussion 

was treated with antibiotics and the patient became asymptomatic 
within 2 weeks. His immunosuppression was withdrawn by 14 
months post-APOLT, and lamivudine was stopped after 18 
months. CT scan at 16 months showed volume loss of the auxiliary 
graft consequent to arterial occlusion, while the native right lobe 
was healthy. Further CT scan at 32-month follow up showed 
complete atrophy of the auxiliary graft while the native right lobe 
had regenerated completely (Fig. 3B). Corresponding liver biopsy 
at this stage showed a near-normal liver architecture (Fig. IC). 
Currently, 36 months after APOLT, the patient is doing very well 
with no immunosuppressive or antiviral therapy, normal liver- 
function tests and negative hepatitis B serology (Figs. lC, lD, 2, 
3). 

This report highlights the sequential evolution of the 
native liver and auxiliary graft following APOLT in a 
patient with ALF due to hepatitis B infection. The 
crucial issue behind the ultimate success of APOLT is 
the complete regeneration of the native liver, allowing 
immunosuppression to be withdrawn. The benefits of 
immunosuppression withdrawal include a reduced inci- 
dence of drug-related side effects and neoplasia, and 
freedom from drug monitoring. However, there are no 
clear predictors of native liver regeneration. Some in- 
vestigators have studied intra-operative frozen-section 
biopsies in an attempt to assess the percentage of viable 
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hepatocytes and the presence or absence of fibrosis [l, 21. 
However, there appears to be no relation between the 
percentage of necrotic hepatocytes seen on biopsy and 
regeneration, as might be expected from the variation 
observed throughout the liver. A multi-centre European 
study reported complete histological and functional re- 
covery of the native liver in nine out of ten patients with 
more than 90% hepatocellular necrosis [2]. In our pa- 
tient, regenerative changes were evident by day 10, and 
partial restoration of liver architecture was attained by 4 
months post-APOLT. 

A recent analysis of the collected results of APOLT in 
Europe comparing ALT versus OLT in ALF revealed no 
difference in patient survival between the two proce- 
dures. ALT offered an advantage over OLT, as 65% of 
patients surviving for 1 year without re-transplantation 
were free of immunosuppression by that time [I 11. 

It has been observed that recovery after APOLT is 
slower than after OLT [8]. This is probably due to the 
fact that the retained native necrotic liver releases several 
cytokines, giving rise to a state of ‘toxic liver syndrome’ 
in the post-transplant period. This may also explain the 
high incidence of primary non-function after heterotopic 
auxiliary liver transplantation (HALT), where all the 
necrotic liver was left behind, and the observation that 
patients with hepatocellular necrosis improve tempo- 
rarily following total hepatectomy [4, 111. However, no 
difference has been observed in the early post-operative 
course or in the overall outcome between patients un- 
dergoing a left or right auxiliary transplantation [2] .  

Theoretically, recurrence of the original disease in the 
graft may be more common after ALT than OLT, as a 
large reservoir of diseased liver is left behind. Indeed, in 
four patients with decompensated cirrhosis due to hep- 
atitis B virus (HBV) infection with or without delta virus 
treated by auxiliary partial liver transplantation, the 
recurrence of HBV or delta infection in the graft was 
demonstrable in all cases within 1-3 weeks [lo]. How- 
ever, in acute hepatitis B the virus is cleared and patients 
who recover do not develop chronic HBV infection. 
Hence, the risk of viral re-infection of the graft following 
APOLT in ALF due to hepatitis B may be small. Our 
patient cleared HBsAg after 9 months and has had no 
re-infection over the 36 months of follow up. 

One of the important aspects of APOLT is assess- 
ment of the degree of regeneration and function of the 

native liver and its differentiation from the function of 
the graft. Biochemical tests of liver function offer only 
an estimate of global function and do not allow differ- 
entiation between the metabolic activity of each. Ra- 
diological assessment is helpful, and serial CT scans may 
show an increase in native liver volume associated with a 
decrease in graft volume as a sign of regeneration. Size is 
only an approximate indicator and does not reflect 
function. Sequential radionuclide hepatobiliary scintig- 
raphy with quantitative analysis provides a useful non- 
invasive technique for assessing differential graft and 
native liver functions and can be readily repeated. In our 
patient, serial Br-IDA scans clearly demonstrated an 
increase in hepatocyte extraction and biliary excretion of 
tracer by the native liver, which correlated with histo- 
logical regeneration. Lastly, sequential biopsy specimens 
of the native liver and the auxiliary graft are invaluable 
in assessing their histological evolution. 

Following regeneration of the native liver, the auxil- 
iary graft can be either removed or left to atrophy 
gradually by tapering off immunosuppression and pro- 
voking a controlled rejection. The latter approach has 
the potential risk of causing a severe rejection in the 
graft, necessitating its prompt removal if withdrawal is 
performed too rapidly. in  the EURALT study, the 
auxiliary graft was removed in 60% of patients alive at 
1 year without immunosuppression, whilst in 40%, it 
was left to atrophy [I 11. In our patient, the graft became 
ischaemic due to hepatic arterial conduit thrombosis 
possibly precipitated by rapid immunosuppression 
withdrawal. 

Overall mortality in APOLT ranges from 25%- 
42%, which is similar to that observed after OLT for 
ALF 11, 21. It has been suggested that in the treatment 
of ALF, APOLT should be considered only in patients 
aged less than 40 years, who are stable at the time of 
transplant with no evidence of sepsis syndrome or 
raised intracranial pressure, and with a good quality of 
donor graft [8]. 

In conclusion, this case highlights the successful 
outcome of APOLT in a patient with ALF due to hep- 
atitis B infection. There was no recurrent hepatitis B in 
the auxiliary graft and the patient cleared the virus 
whilst receiving lamivudine. Immunosuppression was 
withdrawn by 14 months and the graft atrophied fol- 
lowing recovery of the native liver. 
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