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A RARE AND UNUSUAL COMPLICATION OF PORTAL VEIN 
EMBOLISATION PROCEDURE 

 
Dr Ramesh Damodaran Prabha1, Dr Krishna Kotecha2, Dr Aditya Boppana1, Dr Mudassir Rasheed1, Dr Harald Puhalla1 

1Gold Coast University Hospital, 2Royal North Shore Hospital 

Biography:  
Ramesh Damodaran Prabha is currently working as the  HPB fellow at Gold Coast University Hospital.  
 

BACKGROUND 
Portal vein embolization (PVE) allows hypertrophy mediated hepatocyte proliferation and is widely used as a safe 
preoperative tool to increase the future liver remanent (FLR). Care is taken to prevent spread of embolisation material 
and avoid accidental embolization of remanent liver volume or distant spread. We present a case with potentially 
devastating consequence, that of embolization material which has migrated to the pulmonary arteries.  

AIM  
Examine the incidence of iatrogenic pulmonary embolus following PVE and liver resection.  

METHODS  
EMBASE, MEDLINE and Cochrane databases were searched for studies which detailed complications post portal 
vein embolisation prior to liver resection.  

RESULTS  
A total of 2212 patients who underwent PVE were identi�ed, of which 97 patients had major complications. No 
cases of pulmonary embolism of material was identi�ed. This is therefore the �rst such case reported, in which 
embolisation material has been seen in the pulmonary vasculature post portal vein embolization procedure. 

CONCLUSION 
Although rare, distant embolus as a complication of pre hepatectomy portal vein embolism is a possibility. We 
hypothesise that an abnormal portosystemic shunt in the preoperative or intraoperative setting could have contributed 
to the migration of embolization coil to the pulmonary artery. Early identi�cation and treatment with lifelong 
anticoagulation would be crucial to prevent long term sequelae of  signi�cant embolization . 

  



UNDIFFERENTIATED EMBRYONAL SARCOMA OF THE LIVER - A 
RARE PRESENTATION OF GIANT LIVER TUMOUR IN AN ADULT MALE 
                                                  
 
AUTHORS: Dr Jurstine Daruwalla, MBBS, PhD, FRACS; Mr Nezor Houli, MBBS, FRACS  
 
BACKGROUND 
Undi�erentiated embryonal sarcoma of the liver (UESL) is a rare and aggressive malignant tumor. It usually occurs 
in children with peak incidence between 6-10yrs. UESL is rare in patients older than 15yrs. Diagnosis of UESL is 
largely established from a combination of patient age, imaging and occasionally elevated alpha-fetoprotein. This 
case demonstrates the workup of this rare tumour and presents a surgical step-up approach to resection of a giant 
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METHODS 
A 27 year old male presented with a six week history of night sweats, right upper quadrant and right shoulder pain. 
On admission he was febrile 37.8°C with raised in�ammatory markers. Abdominal examination demonstrated a 
tender, palpable epigastric mass with associated hepatomegaly extending 17cm below the costal margin. Liver 
function, hepatitis, hydatid and ameobic serology were all normal. All tumour markers were normal, apart from a 
mildly elevated chromogranin A. CT, MR and US demonstrated a large solid-cystic complex mass in the right lobe 
of the liver with internal vascularity and septae. The mass measured 18cm×15cm×13cm, and caused displacement 
of the surrounding liver parenchyma with possible extension into the right perinephric fat. PET scan demonstrated 
FDG avidity predominantly in the tumour periphery. There was no extrahepatic disease.  
 
RESULTS 
A right hemi-hepatectomy was carefully planned following assessment of the imaging demonstrating marked 
distortion of the hepatic veins and peri-portal structures. Given the subcapsular mass had possible attachment to 
the diaphragm and perinephric fat, the caudate lobe was dissociated to facilitate an anterior approach. We prepared 
for total liver vascular exclusion in preparedness for possible ante-situm IVC resection without the need for bypass. 
The liver was split to facilitate mobilization of the giant tumour. Access to the right hepatic/IVC junction was di�cult, 
hence a caudal to cranial dissection was undertaken extending one plane deep to include the perinephric fat and 
part of the diaphragm. At the right hepatic/IVC junction, a side wall IVC resection was performed with a vascular 
stapler. The right hemi-liver weighed 3.6kg. Histopathology con�rmed the diagnosis of UESL.  
 
CONCLUSION 
Embryonal sarcoma is extremely rare in adults and histopathological analysis is essential to con�rm the diagnosis. 
Though adjuvant chemotherapy has a role, the gold-standard treatment for this rare condition remains complete 
surgical resection. 
 
 

  



EMERGENCY LIVER RESECTION FOR ACUTE RUPTURE OF PRIMARY 
HEPATIC ANGIOSARCOMA AND HAEMOPERITONEUM AT A 

REGIONAL CENTRE 
 
Dr Boyoung Kim1, Dr Gratian Punch1 

1Lismore Base Hospital 

Biography:  
Graduated from UNSW in 2017, and started post graduate training in Lismore Base Hospital in 2018. Currently working as an 
unaccredited surgical registrar at Lismore Base Hospital.  

BACKGROUND 

Primary hepatic angiosarcoma (PHA) is a rare and aggressive liver malignancy of endothelial cell origin, accounting 

for 0.1-2.0% of all primary liver malignancies. Pre-operative con�rmation of the diagnosis is challenging, as clinical 

and radiological �ndings are generally non-speci�c. Very rarely, spontaneous haemoperitoneum may occur due to 

the spontaneous rupture of previously undiagnosed PHA. Diagnosis of a PHA carries a poor prognosis due to its 

rapid progression, high recurrence rate and early metastatic nature. The reported median survival is approximately 5 

months. 

 

METHOD 

Literature review was performed on management of PHA. In addition, a case at our centre was reviewed, 28-year-

old male who presented with haemoperitoneum due to PHA rupture. 

 

RESULTS 

Complete surgical resection with clear margins remains the cornerstone of de�nitive treatment to date, however, 

most cases of PHA are unresectable at diagnosis. For patients with haemoperitoneum due to spontaneous rupture of 

PHA, transcatheter arterial embolisation (TAE) is recommended, as it eliminates the need for emergency liver 

surgery and provides su�cient time to plan for liver resection in an elective setting. However, TAE was not an 

available option at our centre. The patient underwent emergency partial hepatic resection for surgical control of 

bleeding without complications and was discharged home on postoperative day 12. Unfortunately, the recurrence 

and metastases of the disease was demonstrated on outpatient positron emission tomography (PET). 

 

CONCLUSIONS 

Complete surgical resection of the disease is the only de�nitive management for PHA, however this is challenging 
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PORTAL VEIN EMBOLISATION PRIOR TO RIGHT 
HEMIHEPATECTOMY FOR UNRESECTABLE LIVER CANCER:  5 YEARS 

OF OUTCOMES FROM A MAJOR TERTIARY CENTRE IN WESTERN 
AUSTRALIA 

Dr Vijay Pather1, Mr Mayank Bhandari1 

1Fiona Stanley Hospital 

Biography:  
Resident Medical O�cer at Fiona Stanley Hospital in Western Australia with an interest in general surgery 

Background 
Surgical resection is for many patients the only viable means of long term survival for liver malignancy. The morbidity 
described post resection is as high as 30%, and is associated with postoperative hepatic insu�ciency. Postoperative hepatic 
failure is correlated to the volume of remnant liver remaining after resection, as opposed to the volume of liver resected. Portal 
vein embolisation (PVE) is a technique which aims to atrophy the liver segments to be resected while promoting hypertrophy 
in the future liver remnant. This theoretically increases the volume of the future liver remnant su�ciently to prevent 
postoperative liver failure. This study aims to report the complications of  hepatic resection after portal vein embolisation, and 
con�rm if response to portal vein embolisation increases resectability.  
 
Methods 
A surgical planner was retrospectively interrogated to identify participants over the study period. Response to PVE was 
compared between those who proceeded to surgery, versus those who did not. Morbidity was compared to published data. The 
mean was used to report variables that fell within a normally distributed curve. The data was analysed via independent variable 
t-test in SPSS 26 for Mac to con�rm signi�cance.  
 
Results 
12 participants were planned for PVE prior to resection. 67% of participants proceeded to resection. Functional remnant 
hypertrophy post PVE ranged from 8.16% to 177.29%, with an average of 64.8% in the group who underwent surgery as 
compared to 17.1% in the group who did not proceed to resection (mean di�erence 47.66% SD 17.8 p<0.05). Functional 
remnant as a percentage of total liver function increase ranged from 2% to 26%, with an average of  17.88% in the group who 
underwent surgery as compared to 6.67% in the group who did not proceed to resection (mean di�erence 11.21% SD 4.3 
p<0.05). No participants who proceeded to resection developed postoperative liver failure during the follow-up period (median 
32 months). 4 post operative complications were recorded (n=2 pulmonary embolism, n=1 bile leak, n=1 sepsis). 
 
Conclusions 
PVE was tolerated well in all participants who underwent the procedure. Participants who proceeded to resection had a higher 
degree of hypertrophy in the remnant section and an overall higher percentage of liver volume in the remnant section. No 
participants who underwent PVE and resection developed post operative liver failure. Overall PVE was well tolerated, with a 
low complication rate. Patients who proceeded to resection did not have higher rates of overall complication as compared to 
published data. 

  



PANCREATICODUODENECTOMY - OUTCOMES OVER AN 8YEAR PERIOD IN A 
REGIONAL SPECIALISED HEPATOBILIARY SERVICE 

 
Dr Ashraf Tokhi – Launceston General Hospital, TASMANIA 
 
 
 
BACKGROUND 
Pancreaticoduodenectomy, a procedure performed for tumours of the head of pancreas, is a specialised procedure 
that requires multidisciplinary care, often only available in specialised centres. Our centre in Tasmania provides a 
unique situation with a regional centre isolated from the mainland, with a population spread throughout the island. 
Our aim is to ascertain whether the standard of care in regional Tasmania meets the expected performance in 
comparison to expected levels. 
 
A retrospective cohort study was performed, to determine rate of complications and mortality rate for Whipple’s 
procedure in a regional centre, and assess whether this procedure is safely performed in a low volume centre in 
Australia.  
 
 
METHODS 
A complete retrospective review of collected from our General Surgical Database was performed for all patients 
who underwent a Pancreaticoduodenectomy between 1 January 2011 and 30 June 2019.  
 
 
OUTCOMES 
46 procedures were performed over this period. 
The 30 and 90 day mortality was 2.2% and 4.3%. 8 patients (17.3%) had a Clavien-Dindo 3 or greater complication. 
R0 resection was 85%, with a one year survival of 67.5% and �ve year survival of 17% for pancreatic 
adenocarcinoma. Two patients required transfer to other centres for further management. 
 
 
CONCLUSION 
With appropriate services and multidisciplinary expertise, a regional centre can perform complex surgeries with 
outcomes equivalent to published Australian data. A relationship with high volume centres is necessary to support 
regional centres in complex surgical procedures. 
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LAPAROSCOPIC (HAND PORT ASSISTED) RIGHT HEMIHEPATECTOMY 
AND CAUDATE LOBE RESECTION FOR RECURRENT STONES 
CAUSING RECURRENT CHOLANGITIS IN RIGHT AND CAUDATE LOBE 
OF LIVER. 
Dr Nezor Houli1, Dr Simon Ho2 

1Northern Health, 2Western Health 
 
Biography:  
I am a General and HPB surgeon based at the Northern and Western Hospital networks and John Fawkner Private Hospital. I 
have a major interest in advanced liver and pancreatic surgery and have been involved in laparoscopic bile duct exploration 
and teaching of surgeons and trainees in this technique. I also have a major interest in major venous and arterial resection and 
reconstruction in HPB cancer surgery. 

OBJECTIVES 
To demonstrate the e�ective use of laparoscopy in a complex liver resection for recurrent hepaticolithiasis causing recurrent 
cholangitis. 
 
BACKGROUND 
A 32-year-old Burmese female presented with cholangitis and right liver abscess secondary to recurrent right intrahepatic duct 
stones in 2018.  She had a long-standing history of recurrent stones and cholangitis beginning in 2014 when she migrated from 
Burma to Australia and was treated in a peripheral hospital with endoscopic retrograde cholangio-pancreatography (ERCP) for 
stones in the common bile duct (CBD) after presenting with cholangitis. In 2016, she was again diagnosed with cholangitis 
secondary to right posterior hepatic, segment 1 ducts stones and possible strictures. From 2016 to 2018 she underwent multiple 
right sided percutaneous transhepatic cholangiography (PTC) procedures and had her �fth PTC in February 2018 via segment 
6 duct with presumed clearance at another major HPB unit. It is suspected from review of previous imaging, that intrahepatic 
stones, although inconspicuous, were not initially appreciated.  We chose to perform a liver resection including the right lobe, 
caudate process and Spiegel’s lobe given a multitude of factors including; the patient’s young age, history of recurrent stones 
and cholangitis, previous multiple radiological interventional procedures and real lifetime risk of cholangiocarcinoma. 
  
METHODS 
Pre-operatively, the right liver abscess was treated with three weeks of intravenous then oral antibiotics and the patient was 
admitted one day prior to surgery. Pre-operative MRI and CT was reviewed for operative planning and demonstrated no 
common hepatic or CBD stones and no strictures.  The biliary anatomy was aberrant with right posterior hepatic 
duct (HD) entering below the right anterior and left HD. Portal vein anatomy was type 3 with right posterior portal vein coming 
o� early. The surgery was completed laparoscopically with the aid of hand port and was uncomplicated.  
 
RESULTS 
Her post-operative course was only complicated by a mild UTI treated with oral antibiotics.  Post-operative imaging including 
CT, CT cholangiogram and magnetic resonance cholangiopancreatography (MRCP) showed opaci�cation of left hepatic, 
common hepatic and CBD with no obvious stones or strictures and excellent hypertrophy of left hemiliver. On follow-up over 
the last two and a half years, the patient has not experienced any further episodes of cholangitis and remains well. 
She is planned for follow-up for at least another 10 years. 
  
Conclusions 
Laparoscopy with the use of hand port can be a safe and e�ective technique for complex liver resections with the advantages 
of smaller incision, good viewing angles of laparoscopy with the tactile feedback and direct manipulation a�orded by the hand 
port.



DEMONSTRATION OF THE USE OF HAND PORT TO FACILITATE 
LAPAROSCOPIC RESECTION OF SEGMENT 2/3 TUMOUR ADJACENT 

TO LEFT HEPATIC VEIN. 
Dr Simon Ho1, Dr Olukunle Onasanya1, Dr Nezor Houli1 

1Western Health 

Biography:  
I am a General Surgery SET3 Trainee at Western Health. I obtained my medical degree from Deakin University in 2013 
following an undergraduate degree for Biomedical Science with a major in microbiology at University of Melbourne in 2009. 
I have an interest in HPB surgery with previous poster presentation at IHPBA in 2014 and original article on ERCP and removal 
of large stones in ANZ Journal of Surgery.  
 
OBJECTIVES 
To demonstrate the e�ective use of a hand-port in laparoscopic resection of a segment 2/3 tumour. 
 
BACKGROUND 
The patient is WM, is a 67-year-old male who initially presented to hospital with acute cholecystitis/cholangitis, 
choledocholithiasis and a 47mm segment II lesion in the liver, which in the context of cholecystitis was thought to be a liver 
abscess.  He subsequently underwent laparoscopic cholecystectomy and cholangiogram with transcystic common bile duct 
exploration removal of 2 common bile duct stones.  Repeat ultrasound imaging was performed 6 days following procedure with 
no signi�cant decrease in size of liver lesion. MRI was then used to further elucidate the lesion and �ndings were suggestive 
of a tumour, subsequently a liver core biopsy was performed demonstrating invasive carcinoma with predominant features of 
a moderately di�erentiated hepatocellular carcinoma and he was planned for operative resection. 
 
METHODS 
A supraumbilical open Hassan entry was performed and other ports were placed under vision.  Inspection of the intraabdominal 
cavity demonstrated no peritoneal metastases.  Intra-operative ultrasound was performed demonstrating a segment 2 tumour 
approximately 1.5 from the inferior vena cava (IVC) and left hepatic vein junction. The left triangular ligament was fully 
mobilised with Arantius ligament mobilisation at the IVC/Left hepatic vein junction.  The umbilical port was subsequently 
converted to a hand port (Applied medical GelPort). An anatomical left lateral hemihepatectomy (and partly extended into 
segment 4a) was subsequently performed with the aid of cavitron ultrasonic surgical aspirator (CUSA®) for division of the 
liver and Endo GIA™ stapler with the use of either LigaSure™ and/or clips for in�ow and out�ow control at the umbilical 
�ssure and IVC respectively. Tachosil® and Floseal® were applied to the cut surface subsequent to removal of resected liver. 
A wound retrieval bag was used to retrieve the specimen. 
 
RESULTS 
Operative time was 260 minutes with a total estimated blood loss of 150mL without any requirement for intraoperative or 
postoperative transfusion.  Pathology revealed a subcapsular moderately di�erentiated hepatocellular carcinoma with clear 
margins by at least 10mm.  The patient did not require intensive care admission post-operatively and was transferred directly 
to the ward. His LOS was 4 days and was complicated only by peripheral oedema. 
 
CONCLUSIONS 
Hand ports are a useful adjunct to laparoscopic liver resection providing direct manipulation and is especially useful in tumours 
close to important in�ow and out�ow structures to allow tactile feedback and good margins, the bene�ts of smaller incision, 
wound related complications and reduced length of stay.



Laparoscopic right anterior sectionectomy 
Dr Shinn Yeung1 

1Greenslopes Private Hospital 

Biography:  
Dr Yeung graduated with Honours from the University of Queensland in 1991 and started his general surgical 
training at the Princess Alexandra Hospital in Brisbane, Australia. He was awarded Fellowship of the Royal 
Australasian College of Surgeons in 1999.  Following this he spent 2 years at the North Hampshire Hospital in 
Basingstoke UK under the mentorship of Mr Myrddin Rees training in hepatobiliary surgery, before returning 
to the Princess Alexandra Hospital and completing his training under the watchful eye of Prof Russell Strong.  
 
Dr Yeung was appointed in 2004 as a Hepatobiliary, Pancreatic and Liver Transplant Surgeon and is on the 
consultant sta� of the Princess Alexandra Hospital, Mater Hospital South Brisbane and Greenslopes Private 
Hospital, Brisbane. He is a member of the International Hepato-pancreatico-biliary Association (IHPBA), the 
International Laparoscopic Liver Society (ILLS) and the Australian and New Zealand Hepato-pancreatico-
biliary Association (ANZHPBA). 
 

 

BACKGROUND 
Right anterior sectionectomy is one of the more technically challenging liver resections to perform 
laparoscopically.  
 
METHODS 
This video summarises the steps undertaken to perform a laparoscopic right anterior sectionectomy using the 
extrahepatic Glissonian approach. Access to the right anterior sectional pedicle is obtained by dissecting gates 
IV and V of Sugioka. Transection down both intersectional planes is performed using selective in�ow occlusion 
of the right anterior sectional pedicle. 
 
 
Ref: Sugioka A, Kato Y, Tanashi Y (2017); J Hepatobiliary Pancreat Sci 24(1): 17-23. 

  



 
ePresentation 

Abstracts  



DOES ICG CLEARANCE TESTING IN CHRONIC LIVER DISEASE IN A 
WESTERN POPULATION CORRELATE WITH POST-OPERATIVE   
                                                         MORBIDITY   
 
Dr Arul Suthananthan1, Dr Jason  Chen1, Mr  Niroshan Selvakkumar1, Dr  Nicholas  Butler1, Dr Thomas 
O'Rourke1, Dr Peter  Hodgkinson1, Dr  Kellee Slater1, Dr  Shinn  Yeung1, Dr  Peter Kruger1 

1Princess Alexandra Hospital 

Biography:  
HPB fellow at Princess Alexandra Hospital, Brisbane.  

 
BACKGROUND 
Post-hepatectomy liver failure (PHLF) is a major risk following liver resection, particularly in patients with 
underlying chronic liver disease. As a measure of risk prediction, ICG (Indocyanine green) clearance testing 
has been validated as a reliable measure to predict PHLF.  
The aim of this study is to validate our use of ICG clearance testing as a risk predictor of early morbidity in 
patients with chronic liver disease undergoing liver resection in a Western cohort. 
 
METHODS 
Patients with chronic liver disease or with concern of hepatic dysfunction, who underwent liver resection with 
pre-operative ICG clearance testing at Princess Alexandra Hospital, Brisbane between 2004 and 2020 were 
analyzed. Serum retention rate of ICG 15 minutes after its intravenous administration (R15) was measured. 
Primary outcome was rate of PHLF as de�ned by the International Study Group of Liver Surgery. Secondary 
outcomes were peri-operative complications.  
 
RESULTS 
To date, 121 patients have been identi�ed and analyzed. Indications for liver resection include HCC (83%), 
cholangiocarcinoma (7%), colorectal metastases (4%) and others (5%). 70 patients (58%) underwent major 
hepatectomies. PHLF occurred in 26 patients (21%) and major complication rate was 16.5%. Comparing 
patients with R15 <10 to patients with R15 >10, patients with a R15 <10 had a lower rate of PHLF (18.5% vs 
27.5%) and major complication (14.8% vs 20%) despite more major resections in that group (62% vs 50%).  
 
CONCLUSION 
This is the �rst reported use of ICG clearance testing in Australia. We �nd that ICG R15 value correlates with 
risk of PHLF and overall complications. 



 

 
FIVE-DAY PRESERVATION OF DISCARDED HUMAN LIVERS USING A MODIFIED 

NORMOTHERMIC MACHINE PERFUSION SYSTEM  
 

Dr Andrew Jacques1 

1Royal Prince Alfred Hospital 

Biography:  
Andrew is a senior general surgical trainee based at Royal Prince Alfred Hospital, Sydney, Australia.  He is currently enrolled in 
a PhD at the University of Sydney examining the role of normothermic machine perfusion in liver transplantation under the 
supervision of A/Prof Carlo Pulitano, Dr Michael Crawford and Dr David Yeo.   

BACKGROUND 
Sub-optimal livers are often utilised in clinical transplantation due to an inadequate supply of quality donor organs.  Marginal 
livers are also more susceptible to injury during procurement and subsequent cold storage.   Normothermic machine perfusion 
(NMP), where the metabolic activity of the liver is maintained, is one potential alternative for the preservation of marginal 
grafts.  If preservation durations could be safely extended for multiple days using NMP, the opportunity arises to introduce 
therapeutic agents for further graft optimisation. It is the aim of this study to assess the feasibility of preserving discarded 
human livers for 5-days using a modi�ed NMP system. 
 
METHODS 
Six human livers declined for transplantation were perfused for 5-days with an NMP system incorporating a dialysis membrane, 
long-life oxygenators and parenteral nutrition.  Perfusate volume was predominantly from packed red blood cells, fresh frozen 
plasma, concentrated albumin and crystalloid.  Graft viability was assessed at 4hr, and every 24hr using an assessment of 1) 
pH, 2) lactate, 3) bile production; and 5) bile pH (>7.4).  Injury, synthetic function, and water-soluble toxin clearance were all 
assessed using ALT (alanine aminotransferase), factor V and urea levels respectively.   
 
RESULTS 
All viability criteria were met in �ve of six livers at 72hr, and three of six at 120hr.  Five of six livers demonstrated an ALT 
peak within 24hr, and �ve of six an increase in factor V over the course of the perfusion period.  Urea concentrations were 
stable across 5 days for all grafts.  Varying degrees of macroscopic pressure necrosis were present in all grafts at the conclusion 
of perfusion.  Macroscopic fungal infection was evident in two grafts at the end of perfusion.   
 
CONCLUSIONS 
Our study demonstrates the technical feasibility of using NMP to maintain the metabolic activity of discarded livers for 5 days.  
The limitations of currently available real-time viability criteria, however, present challenges for the assessment of any future 
therapeutic strategies that may be trialled pre-clinically during NMP.  Before prolonged NMP could be adopted clinically, the 
validation of more sensitive viability criteria and new strategies to manage both infection and pressure necrosis must be 
established. 

  



 

LONG-TERM OUTCOMES AFTER LAPAROSCOPIC HEPATECTOMY FOR 
HEPATOCELLULAR CARCINOMA 

 
Dr Daniel Kilburn1, A/Prof David Cavallucci1, Dr Universe Leung1, Dr Mehan Siriwardhane1, Dr Richard Bryant1, Dr Shinn 
Yeung2, Dr Thomas O'Rourke2, A/Prof Nicholas O'Rourke1 

1Royal Brisbane Hospital, 2Princes Alexandra Hospital 

Biography:  
SET 4 trainee at Royal Brisbane Hospital 

AIM 
Laparoscopic liver resection for hepatocellular carcinoma (HCC) is a common and e�ective approach for treating 
this disease. There are few published series that report outcomes with long-term follow-up. This study summarises 
our experience to date and presents our long-term survival outcomes. 
 
METHODS 
A retrospective analysis of consecutive patients undergoing laparoscopic liver resection for HCC in 2 tertiary 
academic hepatobiliary units in Brisbane, Australia, between 1999 and 2015 was performed. Operative 
characteristics, perioperative morbidity, and pathological data were described. Patients with and without cirrhosis 
were analysed and compared. 
 
RESULTS 
Fifty-two patients underwent resection of 79 HCCs. Sixty-�ve percent of patients had cirrhosis. Fourteen percent of 
patients underwent a major hepatectomy. Conversion to an open procedure occurred in 9%. There was one 90-day 
mortality due to liver failure (1.9%), and 7 patients (13%) experienced a complication. R0 resection was achieved 
in 92%. Median follow-up was 7.7 years. Overall survival at 1, 3, and 5 years was 88%, 81%, and 73%, respectively. 
Median survival was 9.8 years. 
 
CONCLUSION 
Laparoscopic liver resection for HCC, including cirrhotic patients, is technically challenging. It can be performed with 
acceptable morbidity and acceptable long-term survival outcomes. 

  



RASi ATTENUATES TUMOUR GROWTH IN THE REGENERATING LIVER 
BY ENHANCING POPULATIONS OF ACTIVATED LIVER-RESIDENT 
TUMOUR INFILTRATING T CELLS 
Dr Georgina Riddiough1 

1Austin Health - University Of Melbourne 
 
Authors: Riddiough GE (1,2), Walsh KA (1), Fi�s T (1), Tran B (2), Vincan E (2), Muralidharan V (1), Christophi C 
(1), Perini MV (1) 
1.  Department of Surgery, University of Melbourne, Austin Health, Lance Townsend Building, Level 8, 145 Studley 
Road, Heidelberg, VIC, 3084, Australia 
2.  Cancer Biology Laboratory, Doherty Institute, 792 Elizabeth Street, Melbourne, VIC, 3000, Australia  
 

Biography:  
George is a surgical registrar at Austin Health currently undertaking a PhD investigating tumour recurrence within the 
regenerating liver post-hepatectomy.  George's research has led to the establishment of patient-derived CRLM organoids and 
has focused on the immune microenvironment of the regenerating liver. 

INTRODUCTION 
Post-hepatectomy liver regeneration (PHLR) has been linked to tumour recurrence in the future liver remnant. Renin-
angiotensin inhibitors (RASi) have been shown to curb colorectal liver metastasis (CRLM) progression via 
immunomodulatory mechanisms in non-regenerating liver.  Clinical studies have shown that an abundance of tissue 
resident memory (TRM) tumour in�ltrating lymphocytes (TILs) is associated with improved survival for some cancers.  
This study investigates the e�cacy of RASi for attenuating tumour progression in the regenerating liver and their 
ability to enhance populations of TRM-like TILs.  We have commenced translational studies examining the e�cacy 
of RASi on patient-derived CRLM organoids. 
 
METHODS 
Mice underwent CRLM induction via splenic induction followed by 70% partial hepatectomy.  Mice were treated with 
RASi (captopril, 250mg/kg/day) or control.  Mice were culled nine days following hepatectomy and livers �xed in 
formalin for stereometric tumour burden analysis or processed for �ow cytometry.  Patient-derived CRLM organoid 
lines were established and a tumour viability assay used to compare growth with and without RASi. 
 
RESULTS 
RASi signi�cantly reduces tumour burden in mice following partial hepatectomy (p<0.01).  RASi induced a signi�cant 
increase in PD1+ hepatic TRM T cells (CD8+/CD44+/CD69+/PD1+, p<0.001, CD4-/CD8-/CD44+/CD69+/PD1+, 
p<0.0001). RASi treatment induced signi�cant reductions in myeloid derived suppressor cells populations (CD11b+, 
p<0.01).   RASi successfully suppressed patient-derived CRLM tumoroid progression ex vivo (p<0.0001). 
 
CONCLUSIONS 
RASi successfully attenuate tumour progression in the regenerating liver following partial hepatectomy.  Treatment 
with RASi speci�cally increased populations of activated (PD1+) hepatic TRM-like TILs, whilst decreasing the 
in�ltration of immunosuppressive MDSCs.  Early clinical translation of these �ndings show that RASi are capable of 
suppressing progression of human CRLM.     



 

HEPATOPANCREATOBILIARY AND TRANSPLANT SURGERY 
EXPERIENCE AMONG NEW ZEALAND GENERAL SURGERY 

TRAINEES 
Dr Alistair Rowcroft1, Dr.  Daniel Joh3, Dr.  Sanjay Pandanaboyana4, Dr. Benjamin Loveday1,2,3 

1Royal Melbourne Hospital, 2Peter MacCallum Cancer Centre, 3University of Auckland, 4Freeman Hospital 

Biography:  
Dr. Alistair Rowcroft is the current Hepatobiliary Fellow at St. Vincent's Hospital in Melbourne. He completed 
General Surgery training at Royal Melbourne Hospital in 2019.  

Background 
Subspecialty surgery experience during General Surgery training in Australasia is in�uenced by many 
factors including duration of training, training location, and the introduction of post-fellowship 
training programs. Experience in hepato-pancreato-biliary (HPB) and transplant surgery is part of the 
general surgery curriculum, although trainee experience in these subspecialties has not been quanti�ed 
in this region, which is relevant to post-fellowship training programs. Therefore, the aim of this study 
was to quantify the HPB and transplant operative experience of New Zealand (NZ) General Surgery 
trainees. 
 
Methods 
Operative logbook data were analysed for all NZ trainees from 2013 to 2017, including procedures 
categorized as pancreatic, biliary, hepatic and transplant surgery only. The number of cases within 
each category were used to model the cumulative operative experience over a �ve-year training 
program.  
 
Results 
During the study period 118 trainees (303 trainee years) recorded 15,662 HPB and transplant 
procedures. Of these, 13,838 (88.4%) were cholecystectomies (mean cumulative experience 219.3 
cases). Excluding cholecystectomy, trainees had a mean cumulative experience of 5.7 biliary, 7.5 
pancreatic, 8.1 liver, and 4.2 transplant procedures during their training. Transplant experience was 
predominantly access for peritoneal dialysis (228/260, 86.7%), with cumulative transplant experience 
otherwise reaching 0.47 procedures over �ve years.  
 
Conclusion 
Exposure to HPB and transplant surgery during General Surgery training in NZ is limited beyond 
cholecystectomy. Expectations of �rst-year Fellows undertaking further HPB or transplant training 
must re�ect these limitations. 

  



Outcomes of liver transplantation for Hepatocellular 

Carcinonma (HCC):  15 years of experience in a single institution 

Dr Chin Li (Jimmy) Tee1, Dr  Andrew  Maurice1, Dr  Peter  Hodgkinson1, Dr  Nicholas  Butler1 

1Princess Alexandra Hospital  

Biography:  

Dr Jimmy Tee is currently the transplant fellow at the Princess Alexandra Hospital. He has a special 

interest in HPB malignancy. In his free time, he loves to run.  

 
Background 
The criteria used to determine eligibility for liver transplant for hepatocellular carcinoma (HCC) are a source 
of controversy. Commonly used criteria (e.g. Milan, UCSF) are based on size and number of lesions.  
 
Methods 
A retrospective review of a prospective database of patients who underwent liver transplant for HCC from 2005 
to 2019 at a single Australian centre was analysed. Kaplan-Meier survival estimates and Cox regression were 
used to determine overall and disease free survival and independent predictors that in�uenced survival. Pre-
operative variables adjusted for the survival analysis included MELD score, pre-operative resection, pre-
operative LRT, age, waiting time and gender. Univariate survival analysis and multivariate Cox proportional 
hazards modeling were performed to determine the characteristics associated with the risk of HCC recurrence. 
 
Results 
In 15 years, 205 patients were listed for transplant and 148 patients received it (drop out rate 27.8%). At the 
time of transplant, 122 met the Milan criteria, 17 were outside Milan but within UCSF criteria and 4 were 
outside the UCSF criteria. 5 patients were initially outside of UCSF criteria at the time of diagnosis, however 
were successfully downstaged with loco-regional therapies to within criteria and subsequently underwent 
transplant. Overall 5-year survival and disease-free survival  were 89% and 85% respectively.  There was no 
signi�cant di�erence in survival between those within Milan, within UCSF or those that were downstaged 
(log-rank p=0.93). The group that was outside UCSF had signi�cantly worse survival (log-rank p=0.008). Of 
the pre-operative variables, only female gender has an independent e�ect on survival. Univariate analysis 
demonstrated that the variables predicting HCC recurrence were vascular invasion, tumour di�erentiation and 
patients outside of UCSF criteria.  
 
Conclusion  
At our institution, we observed excellent 5-year survival following LTx for HCC. There was no di�erence in 
survival in those that met the Milan or UCSF criteria or in those that were successfully downstaged. Despite 
being a very small group, those transplanted outside the UCSF criteria had very poor survival.
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AIMS 
Validation and comparison of two di�culty scoring systems in patients undergoing laparoscopic liver 
resections in an United Kingdom HPB tertiary centre. 
 
BACKGROUND 
The Iwate Criteria (IC) and the Southampton laparoscopic liver di�culty score (SLLDS)  are two di�culty 
scoring systems (DSS) which have been used to predict di�culty and perioperative complications in laparoscopic 
liver resections.  
 
METHODS 
Patients undergoing LLR of between 2011 and 2019 at the Royal Blackburn Hospital (RBH) were included. Data 
was collected retrospectively using patient records and electronic patient record (EPR) systems. Patients were 
categorized according to IC as low (IA), intermediate (IB), advanced (IC), and expert (ID). According to SLLDS 
they were categorised as and as low risk(SA)  moderate risk(SB),  high risk (SC), and very high risk (SD) . 
Statistical analysis was performed using appropriate tests for signi�cance . Spearman’s rho test and point biserial 
correlation tests were used to calculate correlation. 
 
RESULTS 
186 patients underwent LLR. The male to female ratio was 1.5:1. The median age was 65 [range 31-86 years]. 
There were 43, 53, 43 and 44 patients belonging to the IA, IB, IC, ID Iwate di�culty levels and 30,68,58,30 
corresponding to SA, SB, SC, SD Southampton risk levels respectively. There were a total of 34 conversions to 
open procedure and 28 complications reported. The median blood loss was 350 ml [range 20 ml – 3500ml] and 
median operative time was 300 minutes [range 25 minutes – 840 minutes]. Two mortalities were reported in the 
30 day post operative period. The median duration of hospital stay was �ve days [range 1-139]. Statistically 
signi�cant correlation between IC grades and blood loss >= 775ml [rs = 0.39, p  = .00001], operative time[rs = 
0.64, p  <0.05.] and length of stay [rs = 0.32, p < .05]were observed. With SLLDS there was statistical signi�cance 
of correlation observed between all categories of risk  and blood loss >=775ml[ rs = 0.31, p  = 00002.], operative 
time [rs = 0.51, p  = 0003], length of stay [rs = 0.29, p  = 0.0001], conversion [rb = 0.16 , p = 0.032]  and 
complications [rb = 0.18, p = 0.015].  

  



CONCLUSION 
The application of IC  is useful in ascertaining di�culty of LLR but the SLLDS is a better predictive tool of 
perioperative complication and risk of conversion.   

 
 
 

 
IA IB IC ID SA SB SC SD TOTAL 

Number of patients 43 53 43 44 31 67 58 30 186 

Perioperative 
complications 

7 4 4 13 5 4 9 10 28 

Conversions 6 10 10 8 4 7 15 8 34 
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