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Liver Transplant Overview

• 174 Transplants

• 31 December 2018

• 125 in 2018 results 
cohort

• 8 Combined Liver-
Kidneys
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Liver Transplant Overview

• 8.2% re-transplants

• State patients

• 8% 2015
• 59% 2017

• Nutritional lessons

• ABO Incompatible transplants

• HIV
• Wait list mortality



Fulminant Liver Failure

• 15% recipients

• Hepatitis A and C
• EBV, CMV, Adenovirus
• Acute Wilson’s Disease
• Hepatotoxins (Amanita phalloides)

• Of the 21

• 11 LDLT

– Patient survival 

• 17 alive and well at last follow up

Significantly impacting survival of this disease



Survival



Scarce Resource

1. Lack of suitable donor organs

2. Waiting list mortality

Optimal utilization available organs mandatory

• Children

• Small

• Availability size-matched deceased donor grafts is limited

Strategies to increase organ pool



Deceased Donor Options

1. Whole grafts

2. “Reduced” to an appropriate size (2, 3)

• Discarding the remainder (wastage!)

3. “Split” into two separate grafts

• Left lateral segment (2, 3) for a paediatric recipient

• Right trisegment graft for an adult recipient



Living Donor Liver Transplant

1. Shortage of deceased donor organs

• First performed in Chicago in 1989

2. Resection of a segment of liver from an appropriately 
selected donor

• Most commonly segments 2 and 3

3. Potential morbidity and mortality of LRLT

Outcomes of transplantation need to be good, with 5 
and 10- year survival rates approaching 90 and 80 

percent respectively



Cancer: Starzl’s Experience…..

• Comments on the poor outcomes of 
transplantation for primary liver malignancies

• 85% recurrence in his series

• Cambridge/King’s College

• Calne and Williams 70%

“Transplantation for malignancy should be 
discouraged”

Starzl et al. Paediatrics 1979 63 (4) 825 - 829



World Experience for Malignancy

• Largest experience in adults

• Hepatocellular Carcinoma

• Cholangiocarcinoma

• Liver metastases 

• Poor results

• 90 percent mortality secondary to recurrent disease

• Re-appraisal

• More stringent criteria

• Reduction in transplantation for malignancy to approximately 10 
percent



Paediatric Profile of Disease

• Malignant

• Hepatoblastoma
• Hepatocellular carcinoma

• Undifferentiated Embryonal Sarcoma of the Liver
• Epithelioid Haemangioendotheliomas
• Germ cell tumours
• Rhabdoid tumours

• Benign

• Hepatic Haemangioma
• Mesenchymal Hamartoma



Stringer. Ann R Coll Surg Engl 2007 89 12 - 21  



Survival

1. Despite recent chemotherapeutic advances

Cure ultimately dependent on complete resection

2. If position and extent of tumour allows

• Achieved with extensive hepatic resections

3. Where not feasible
1.

• Complete hepatectomy
• Replacement of the liver



Stringer. Ann R Coll Surg Engl 2007 89 12 - 21  



Approach to Transplant: Strategy 1

Primary Transplantation

1. Assessed as unresectable

• Absence of extrahepatic/metastatic disease

2. Listed for primary transplantation

• Initiation of neoadjuvant chemotherapy

Preferred

– Better disease free survival
– Hepatoblastoma, clear role for transplantation defined

Primary transplantation in conjunction with neoadjuvant chemotherapy 
achieves 10 year survival rates in excess of 85 percent



Approach to Transplant: Strategy 2

Salvage Transplantation

1. Initial resection

• Subsequent recurrent disease

• Transplant

• Results not as good

Survival drops to approximately 40 percent and this approach 
is not currently favoured



Hepatoblastoma

• Commonest malignant liver tumour of childhood

• Peak incidence first 3 years of life
• Treatment algorithm well defined

• Initial diagnosis and imaging

– Neoadjuvant chemotherapy

• 4 cycles of Cisplatinum and Doxorubicin (PLADO)
• Whereafter tumour is re-assessed radiologically

• Cure dependent on complete resection

– Vast majority treated by resection
– Often involving extensive hepatic resections

• 3 of the 4 sectors



Das et al. Clinical Radiology 2009 64 1015 - 1025  







Hepatoblastoma

• Safe resection precluded:

1. Tumour involves all 4 sectors

2. Centrally located involving all 3 branches of the hepatic veins or 
both branches of the portal vein

Total hepatectomy and transplantation

• Where PRETEXT IV shrinks PRETEXT III post chemotherapy:

1. Extended hepatectomy

2. Primary transplantation





Hepatoblastoma

• Exclusion of current metastatic disease (pulmonary)

– Metastases at presentation NOT a contra-indication

– Resolved on assessment after initial neoadjuvant chemotherapy

• Only absolute contra-indication

– Active extrahepatic disease

– Role of continuing chemotherapy post transplant 
inconclusive

• Statistically insignificant difference between groups receiving 
chemotherapy and those not

Our practice is to continue



Hepatocellular Carcinoma

• Older children

• Background of pre existing liver disease
• Hepatitis B

• Tyrosinaemia

• Alpha-1 antitrypsin deficiency

• Cure  requires complete resection

• Feasibility limited by
• Aggressive disease

• Advanced stage

• Poor response to chemotherapy



Hepatocellular Carcinoma

• Experience with transplantation limited

1. On background of a normal liver or where associated with 
Hepatitis B

• 5 year survival is only 20 percent

• Similar to the adult experience

2. Where incidental to metabolic disease or other non-viral 
chronic liver disease

• Post transplant course is good, similar to other aetiologies



Undifferentiated Embryonal Sarcoma 
of the Liver

• Rare and aggressive

• Traditionally poor outcome

• Survival dependent on multimodality therapy
– Hinges on complete resection

• Where not possible
– Absence of extrahepatic disease

– Transplantation may be indicated

Primary transplantation offers superior outcomes to 
“rescue transplantation” in the isolated cases reported

Geel, Loveland et al. SAMJ 2013 In Print





Epithelioid Haemangioendotheliomas

• Vascular origin and extremely rare
• Intermediate to high-grade malignancies poorly responsive to 

chemotherapy
• Resection provides the only chance of cure
• Often not resectable

– Massive size on presentation
– Diffuse involvement thus precluding resection

Transplant an option
• Results

– Adults acceptable
– Small group of children (n = 6) disappointing

• Suggesting particularly aggressive in children, precluding transplantation

Focus currently on defining more effective chemotherapeutic agents, which 
may allow subsequent transplantation 



Benign Liver Tumours

• Two most common

• Mesenchymal hamartoma (MH)

• Hepatic haemangioma (HE)



Mesenchymal Hamartoma

• Usually present in early childhood

– Large, solid-cystic tumours

– Most commonly present in the right lobe of the 
liver

• Postulated that aetiology is linked to UESL

– MH may progress to UESL

– Resection treatment of choice

• feasible in the vast majority

If unresectable transplantation is indicated



Das et al. Clinical Radiology 2009 64 1015 - 1025  



Hepatic Haemangioma

• Commonest benign liver tumour
• Typically present in infancy

– Often association with cutaneous haemangiomas

• Majority resolve spontaneously
• Occasionally become symptomatic

• Massive abdominal distention
• Respiratory distress
• Cardiac failure

• Medical management
• Steroids
• Alpha-1 interferon
• Propranolol

• Transplantation
• Symptoms persist
• Failure Medical Management



Conclusion

• Role of LT in the management of tumours evolved 
significantly 

– 5 and 10 year survivals approaching those for benign 
disease

• Currently comprise approximately 2 percent of all 
paediatric LT’s worldwide

• Clear algorithms developed
– Evidenced by approach to hepatoblastoma

• Work ongoing to further define its role in the 
management of other hepatic malignancies



Kidneys

• Commonest Wilm’s Tumour

• BWT

• Unilateral tumour single kidney



BWT

• Classically described 5% cases

• Focus now nephron sparing surgery

• Implication microscopically positive margins

– Techniques
» Vascular isolation

» Ice Dam

» Bench surgery with auto-transplantation



Wits Series

1. 22 cases

• No transplant
• 3 mortalities

• Metastatic disease

2. Global collaboration

• 4 centres

• 40 patients
• Low and high risk protocols
• 10 year survival 76% entire cohort

• 3 cases 
• Bilateral nephrectomy
• Transplant



Renal Transplant Protocol

• Excision primary disease

• Renal replacement therapy

• Absence of metastases

• Adjuvant chemotherapy

• Transplant

• Deceased Donor
• Living donor


