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Ever since the start of liver transplantation, there has been a debate 
as to whether it can be used to treat patients with cancer in the liver. 
Early results were not very encouraging, particularly when the cancer 
had started somewhere else in the body and later spread to the liver. 
When liver transplantation has been tried in these patients, usually 
there has been recurrence of cancer, with its rapid growth due to the 
immunosuppression used to prevent rejection. This meant the patients 
transplanted did not achieve a ‘benefit’ in terms of improved life 
expectancy. Indeed, often their survival was worse than it would have 
been without liver transplantation.

Early results in Neuroendocrine Tumour [NET] patients had not been 
encouraging. Nevertheless, liver transplantation has continued, 
particularly in Europe, at a low rate. This has now allowed us to 
identify a small sub-group of NET patients who may benefit from liver 
transplantation. 

In UK and Ireland, there has been a careful re-evaluation of the 
evidence at the behest of the Liver Advisory Group [LAG]; under the 
auspices of NHS Blood and Transplant authority. LAG has responsibility 
for developing policy for Liver Transplantation in UK. This policy is 
essentially used by The Republic of Ireland also.

In 2020, LAG put together a working group to assess the evidence for 
offering liver transplantation to NET patients. The group advised a pilot 
programme to offer transplantation to highly selected NET patients, for 
whom there is some evidence of benefit of transplantation, in terms of 
overall survival. The qualification criteria for liver transplantation in NET 
patients are listed below [Table 1].
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Patient selection criteria

Table 1: Liver Transplant eligibility criteria for neuroendocrine 
tumour patients

Histology 
It is always important to make an accurate diagnosis of the type of 
cancer, so that we can provide the right treatment. The look of the 
cancer under the microscope also helps us predict its likely behaviour, 
for example whether it will be a slow growing or a fast-growing 
cancer. For the purposes of this pilot of liver transplantation in NET 
patients, only grade 1 or some grade 2 cancers will be considered. This 
is because we have learned that patients with high grade cancers do 
not benefit from liver transplantation. 

Pilot phase 1 [1–10 liver 
transplants]

2 [11–50 liver 
transplants]

Histology grade 1 or 2 1 or 2

Primary site Bowel or pancreas Bowel or pancreas 
plus other

Primary and 
associated 
lymph nodes

Completely removed 
before liver 
transplant surgery

Can be left in place 
if small volume and 
stable

Amount of 
cancer in the 
liver

Less than 50% by 
volume

Can be more than 
50% by volume

Disease stability Stable disease/
response to therapies 
for at least 6 months 
before being 
considered for 
transplant

Stable disease/
response to therapies 
for at least 6 months 
before being 
considered for 
transplant

Patient age Less than 60 Less than 60 
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Primary site
The site of origin of the cancer has been shown to have a bearing on 
survival. Patients with cancers originating from some parts of the gut 
or from the pancreas were shown to have better outcomes in terms of 
longer life. NETs originating from other sites did less well and will not 
initially be included in the liver transplant pilot. 

Surgery for the primary
It will be very important to demonstrate that all cancer outside of the 
liver has been completely removed. Usually this means removal of the 
primary in the bowel or pancreas, as well as removal of all affected 
lymph nodes. The best way to reassuringly achieve this is through 
detailed imaging investigations prior to surgery and then a careful 
assessment of the disease and its removal by a surgeon experienced in 
operating on NET patients. 

Following surgery, patients will need to be scanned using the best 
available methods including: CT scan, MRI scan and DOTA PET scan. 
The remaining cancers in the liver will need to show good behaviour 
in terms of disease stability, in order for the given patient to proceed 
further along the assessment pathway.

Amount of cancer in the liver
This is often measured in terms of how much of the liver is occupied 
by the cancer; less than a quarter, a quarter to half, more than half, 
etc. We know that patients do best with liver transplantation if cancer 
occupies less than half of the liver.

Age at transplant
Older age is associated with poorer survival with liver transplantation. 
Benefits of liver transplantation only start to show at 5–10 years. 
Because people can die from many different causes as they age, 
the benefits of liver transplantation have only been demonstrated in 
relatively younger patients. 
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Assessment for liver transplantation
Once patients are deemed to have met all the above parameters, they 
may be considered for referral to a liver transplant centre for Liver 
Transplant Assessment.

The purpose of the transplant assessment is to answer the following 
two questions: Does a person need a liver transplant? Can that person 
cope with the operation and survive long enough to benefit from a 
liver transplant?

The first question will be answered by the referring team, a national 
committee and the Liver Transplant Assessment Team.

The answer to the second question requires demonstration of good 
physical status of the patient. This means good heart and lung health 
and good overall physical state, with hope of a good life expectancy. 

Acceptance onto the Liver transplant waiting 
list
Patients accepted on to the waiting list will likely wait 6–12 months for 
a suitable liver to become available for them. During this time, they will 
be regularly seen by their NET team, as well as 3 monthly by their liver 
transplant team. Patients’ cancers will continue to be actively managed 
on the waiting list. They will remain on their treatments and will have 
any extra treatments as needed. 

Removal from the waiting list: any sign of recurrence outside liver or 
significant progression within the liver will lead to removal from the 
waiting list. Any other event that could severely affect survival (such as 
a heart attack or stroke, development of another cancer, etc.) will also 
lead to removal from the waiting list.

Transplant operation and hospital stay
This is covered in great deal in patient information booklets, provided 
by all transplant centres. Patients return to Intensive Therapy Unit after 
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the surgery and will stay there for a variable period of time, usually 1–2 
days. They are then transferred to the Liver Surgery wards. It usually 
takes 1–2 weeks for patients to recover enough to be sent home. 
After the transplant, patients are established on a number of new 
medications to prevent rejection.

Clinic follow-up
There is frequent clinic follow-up by the transplant teams after 
the surgery. Frequency of review slows down as patients achieve 
3 months, 6 months, and 12 months milestones. The number of 
different medications required reduces over time, though patients will 
always require some medication to prevent rejection. 

The NET teams will also continue to monitor patients; likely every 3–6 
monthly initially. 

During the follow-up, patients will be monitored for their overall health 
and quality of life. These measures will allow us to determine any 
benefits in terms of length of life, quality of life and psychological well-
being. 

Will patients be cured of cancer?
NETs start somewhere in the body, travelling to lymph glands and the 
liver. The aim of liver transplantation, after removal of all other sites 
of disease, is to clear the patient’s body of cancer. From the available 
evidence on liver transplantation, we are likely to be able to achieve 
this in some but not all of the patients. This is because even with 
very careful evaluation and removal of cancer, there will be some 
‘microscopic disease’ left behind; that is to say disease that was not 
seen on any of the scans or by careful examination during surgery. 
However, this microscopic disease will likely only become visible after a 
long time, still allowing a significant increase in life expectancy.
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Patients assessed but not accepted for liver 
transplantation
There could be many reasons for not being accepted for liver 
transplantation. The assessing bodies may feel a liver transplant is not 
needed. They may feel that the surgery to remove the cancer outside 
of the liver is not possible.

Patients will continue to be managed by their NET Teams and will be 
eligible for consideration of all other effective treatments. 

Summary
Liver transplantation for cancer is evolving, with patients who have 
involvement of the liver now considered for this procedure. NET as an 
indication for cancer having spread to the liver is leading the way. This 
offers new opportunities for appropriately selected NET patients in 
terms of improvements in survival and possibly even quality of life.

This pilot will help determine the feasibility and usefulness of liver 
transplantation for NETs in UK and Ireland. It is hoped to spur greater 
research in to the understanding and treatment of NETs, resulting in 
better outcomes for all NET patients. 

Relevant contacts
Support and advice regarding appropriateness of liver transplantation 
and the likely alternative treatments can be provided by the patients’ 
own NET Centre. 
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