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Auxiliary Heterotopic Liver Transplantation

Liver transplantation as a therapeutic option for patients with acute or chronic
liver disease has dramatically changed the practice of most hepatologists in the
western world. More than 10 ()()()patients have been transplanted worldwide,
the majority in about 67 centres in Europe and in an equal number of institu-
tions in the United States. One-year patient survival rates have doubled over
the last decade, reaching 70% or higher in many centres; there is now a 5-year
survival rate of 50% to 60%. .

Candidates for liver transplantation are patients with end-stage chronic liver
disease, acute liver failure, hepatic malignancy or metabolic disorders. The
procedure consists of removing the diseased liver and implanting the donor
liver in its position, i.e. orthotopic liver transplantation (OLT). While this
method is relatively safe in the patient with moderate liver disease, patients
with severe disease such as those with liver cirrhosis belonging to group C
according to Child's classification! pose many difficulties. The dissection and
removal of the cirrhotic native liver amidst an abundance of venous collaterals
is hazardous and results in major bleeding, and the following anhepatic phase
with clamping of the inferior vena cava is associated with haemodynamic
instability.

The goals of liver replacement are to restore its metabolic functions and
relieve portal hypertension. Not surprisingly the pioneers in this field devised
an operation in which the recipient hepatectomy and thus the anhepatic phase
could be avoided, making the surgical procedure less traumatic. This was auxiliary
heterotopic liver transplantation (HLT) in which the donor liver is implanted
in a non-anatomical position as in renal and pancreatic transplantation. 2

Heterotopic liver transplantation confers another theoretical advantage in
patients with acute liver failure. If and when the host liver has recovered its
function, life-long immunosuppression is not needed and the graft can be
removed or left to atrophy. Patients with inborn errors of hepatic metabolism
who are only in need of a specific enzyme (e.g. those with Criggler-Najjar
disease) or a receptor group (e.g. those with familial hypercholesterolaemia)
are also candidates for HLT.

Until October 1986only 50 HLTs had been performed worldwide. 3 With the
exception of two cases no long term surviving patients had been reported. One
patient operated upon by Fortner in New York still survives for more than
14years with a functioning heterotopic grafr' and the other who was transplanted
in Paris by Bismuth' survived for 8 years until he died from a hepatocellular
carcinoma in his own liver.

Attracted by the theoretical advantages of HLT, Terpstra and his colleagues
in Rotterdam, Holland started an experimental laboratory animal programme
in 1980. Their prerequisites for a successful HLT were: (i) a graft reduced in
size by partial hepatic resection to overcome the problem of lack of space in the
peritoneal cavity, (ii) preservation of the direction of both the arterial and
portal blood flow to the graft because of the importance of hepatotropic sub-
stances in the splanchnic blood," and (iii) to permit venous drainage into a low
pressure region such as the infrahepatic vena cava as close to the right atrium as
possible. They described a model for HLT? and successively studied the technical
feasibility of this model in animals, the potential for metabolic support by the
auxiliary graft, the effect of histocompatibility matching on graft survival, the
use of HLT in an animal model of fulminant liver failure, the phenomenon of
'functional competition', the intraoperative haemodynamics in HLT compared
with OLT, and the role of the portal blood flow on heterotopic graft function in
animals with inborn errors of metabolism. 8--!0

When these experiments demonstrated long term survival in animals with
decompensated liver function the group started a clinical programme of HLT
in October 1986 and have now performed 23 HLTs in 21 patients: 18 patients
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with chronic liver disease who were considered to be at high risk of not surviv-
ing an OLT and 3 patients with acute liver failure. 11

Terpstra and his colleagues have demonstrated that during HLT the patients
are haemodynamically stable and do not need a special apparatus, called a
veno-venous bypass, to pump blood from the obstructed inferior. vena caval
area to the superior cava." Whilst the duration of the HLT procedure is not
shorter than that of OLT the blood loss during HLT is lower. This may be
due to the lesser dissection required as well as to the fact that the increased
fibrinolytic activity which occurs during the anhepatic phase in OLT is absent
in HLT (unpublished data).

Complications after HLT were similar to those encountered after OLT, i.e.
primary non-functioning of the graft, viral and bacterial infections, recurrence
of hepatitis B infection and biliary tract problems. Portal vein thrombosis,
infrequent in OLT, occurred in 3 patients after HLT. However, there was a
very low incidence of graft rejection (only in 3 patients). The one-year survival
of their patients with chronic liver disease was 67%, which compares favourably
with the results of OLT in Child's C patients. The major cause of early mortality
was sepsis, while one patient with hepatitis B cirrhosis died two years after HLT
from hepatocellular carcinoma in his own liver.

They also demonstrated that the heterotopic graft provides long term
metabolic support in chronic liver disease, with the graft undergoing compen-
satory hyperplasia while the host liver atrophies in the first few months after
transplantation.P In one patient with acute liver failure they showed that the
graft served as a temporary support to gain time for the host liver to recover .14

There is no experience with HLT in patients with inborn errors of hepatic
metabolism. Data of experimental animal research suggest that portal inflow to
the graft is essential and when this is achieved long term substitution of the
lacking enzyme occurs. 10

It has been argued that in chronic liver disease the chance of developing
malignancy in the host liver is a contraindication for HLT. This may be true for
patients with hepatitis B and they are thus no longer considered to be candidates
for HLT. In other patients with chronic liver disease the chance of carcinoma
developing in the patient's own liver after HLT should be outweighed by the
risk of succumbing to the greater surgical procedure of OLT.

Probably the most exciting application of HLT is in patients with acute
hepatic failure where there is a possibility of regeneration. HLT offers the only
way to survive a period of lethal acute liver failure without the need for life-long
immunosuppression with its concomitant side-effects.

Thus recent results of HLT have revived the interest in this method as an
alternative to OLT. The procedure may have an important role in developing
countries where blood for transfusion is in short supply, funds for expensive
technology like veno-venous bypass are scarce and candidates for liver trans-
plantation will be mainly those with acute and subacute hepatic failure.
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