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The Austin Research Prize in Surgery & Anaesthesia

The Austin Research Prize in Surgery and Anaesthesia was inaugurated in 2003 and supported by Johnson 
and Johnson Pty Ltd. The main aim of the prize was to foster interest in clinical and basic science research 
amongst trainees at all levels within the division of surgery and reward excellence in achievement. As the 
number and quality of submissions increased throughout the years the decision to provide two prizes, one 
for clinical work and the other for full time academic research was agreed upon in 2007. It is gratifying to note 
that such interest amongst our trainees is very much alive as evidenced by the large number of high quality 
presentations submitted this year.

We hope to continue this trend by providing continuing opportunity for our trainees to partake in research 
programs. 

We are grateful to Johnson and Johnson Pty Ltd who have remained strongly committed to supporting research 
at the Austin. In addition we are also indebted to the senior medical staff of the Austin who have encouraged 
research amongst the trainees and without whose support much of the work presented here would not be 
possible.

Prof C Christophi
Head, Department of Surgery
Austin Health
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PROGRAM

1700 Refreshments courtesy of Johnson & Johnson Pty Ltd

1800 Introduction

1810 Veronica Gin  – “Survey Quality in Anaesthesia Journals”

1820 Simon Chong – “Minimally invasive measurement of cardiac output during surgery 
and critical care: A meta-analysis of accuracy and precision”

1830 Rafidah Atan  – “Pilot Randomised Controlled Study of High Cut-Off Point 
Haemofiltration vs. Standard Haemofiltration in Acute Renal Failure”

1840 Nieroshan Rajarubendra  – “Profiling tumour infiltrating lymphocytes and their 
activation status in prostate cancer”

1850 Russell Hodgson  – “Local Expression of ICOS-Ig Promotes Xenograft Survival 
Through The Induction of Regulatory T Cells”

1900 Kevin Chu  – “Safety and Feasibility of Transurethral Prostate Suspension for the 
Treatment of Benign Prostatic Hyperplasia”

1910 Kapil Sethi  – “Differential expression of Hypoxia Inducible Factor alpha isoforms under 
hypoxia in ACHN Renal Cells”

1920 Binoy Joseph  – “Outcomes and effectives of Epidurals and Non epidural analgesics 
after Radical Prostatectomy ”

1930 Ivan Hoh  – “BRCA mutation was associated with aggressive prostate cancer and 
shorter life span in high risk breast cancer families”

1940 Philip Tan  – “UrologyOncall.com: Does the Internet have a role in perioperative patient 
care?”

1950 Adjudication

2015 Announcement of successful trainees & presentation of Prize
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Survey Quality in Anaesthesia Journals

Veronica Gin, David Story, Daryl Jones.

BACKGROUND: 
There have been concerns about the quality of research surveys, including those published in anaesthesia 
journals.  There are widely accepted consensus guidelines for reporting randomized trials and observational 
studies.  There are currently no consensus guidelines for reporting survey research. We tested the hypothesis 
that the quality of reporting surveys varies widely in anaesthetic journals. We also proposed that there would be 
low response rate but with wide variation.  

OBJECTIVE: 
To construct a reporting checklist and audit published survey questionnaires in current anaesthesia literature to 
determine standard of quality and to identify areas of deficiency.

METHODS: 
We identified survey reports by MEDLINE search for January 2000 to April 2009, from six anaesthesia journals: 
Anesthesia & Analgesia; Anesthesiology; Canadian Journal of Anesthesia; Anaesthesia; British Journal of 
Anaesthesia; and Anaesthesia and Intensive Care. We assessed surveys using a 14-point checklist constructed 
from an extensive literature search including journal articles and text books. We also recorded the response 
rate. 

RESULTS: 
We studied 240 consecutive surveys from the six journals.  From the 14-point checklist, the median number of 
points was 7 (IQR: 5 to 9). The major weaknesses were in stating a hypothesis or research question: 9% (95% 
CI 6 to 13%); seeking Ethics Committee approval: 35% (95% CI: 23 to 41%); allowing free text: 23% (95% CI: 
18 to 29%); and accounting for non-responders 19% (14 to 24%).  Major strengths were sample choice:  89% 
(95%CI: 85 to 93%); and comparisons with previous studies: 79% (95%CI: 74 to 84%). The median response 
rate was 71% (IQR: 57 to 85%).

CONCLUSIONS: 
We found marked variation in reporting surveys in anaesthesia journals. Further, over a quarter had an inadequate 
response rate and failed to account for non-responder bias. Many key areas for reporting were lacking which 
can compromise the validity, reliability and generalisability of survey data. We advocate an expert working 
group to generate a consensus statement to formalize and improve reporting survey research for all disciplines 
including anaesthesia.

Dr Veronica Gin, MBChB.
Veronica Gin is a dual trainee in Anaesthesia and Intensive Care Medicine, and 
is currently a Provisional Fellow in Anaesthesia at the Austin Hospital.  She 
graduated from the University of Otago School of Medical, and completed 
the majority of her anaesthesia training in New Zealand before coming to 
Melbourne to complete her fellowship.  Her interests include obstetric and 
neuroanaesthesia. 
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Minimally invasive measurement of cardiac output during 
surgery and critical care: A meta-analysis of accuracy and 

precision.

Philip J Peyton, Simon Chong.

BACKGROUND: 
When assessing the accuracy and precision of a new technique for cardiac output measurement, the commonly 
accepted criterion for acceptability of agreement with a reference standard is that the percentage error (95% 
limits of agreement/mean cardiac output) should be 30% or less. We reviewed published data on four different 
minimally invasive methods adapted for use during surgery and critical care: pulse contour techniques, 
esophageal Doppler, partial carbon dioxide rebreathing, and transthoracic bio-impedance, to assess their bias 
and percentage error in agreement with thermodilution.

METHODS: 
An English language literature search identified published papers since 2000 which examined the agreement in 
adult patients between bolus thermodilution and each method. For each method a parametric assessment was 
performed using studies in which the first measurement point for each patient could be identified, to obtain a 
pooled mean bias and percentage error weighted according to the number of measurements in each study

RESULTS: 
47 studies were identified as suitable for inclusion: N studies, n measurements: mean weighted bias [% error] 
were: pulse contour N = 25, n = 714: 0.1 L/min [40.7%]; esophageal Doppler N = 2, n = 57: -0.8 L/min [42.1 
%]; partial CO2 rebreathing n = 145: 0.0 L/min [43.6%]; transthoracic bio-impedance N = 13, n = 435: -0.1 L/
min [42.9%];

CONCLUSIONS: 
No method has achieved agreement with bolus thermodilution which meets the expected 30% limits. The 
relevance in clinical practice of these arbitrary limits should be reassessed.

Dr Simon Chong, MBBS.
Simon is currently employed as the  Anaesthesia/Critical Care HMO at Austin 
Health. He has been accepted in to the Anaesthesia training program at Austin 
Health commencing in 2010
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Pilot Randomised Controlled Study of High Cut-Off Point 
Haemofiltration vs. Standard Haemofiltration in Acute Renal 

Failure

R Atan, J Prowle, L Peck, G Eastwood, R Bellomo

BACKGROUND: 
Cytokines appear to participate in the pathogenesis of multiple organ failure and shock states. The development 
of new high cut-off (HCO) haemofilters (cut off point of 50 to 60 kD) may allow cytokine filtration and reduce 
plasma concentrations. However, significant amounts of albumin may also be removed resulting in adverse 
effects. 

METHODS: 
We conducted an interim safety analysis of a randomized, double-blind, single-centre, parallel-group 
controlled study aiming to include 72 adult patients with acute renal failure requiring vasopressor therapy for 
haemodynamic support to either HCO or standard haemofiltration (HF).  Eligible patients receive HF with one 
of two indistinguishable types of filters (HCO vs. standard). Standard settings with HF exchanges of 25 ml/kg/hr 
were applied to both groups until recovery or 14 days after randomization or death. Blood and ultrafiltrate were 
sampled for serum cytokines, pro-apoptotic activity and expression of Toll-like receptors on white cells for the 
first 3 days of treatment. Albumin levels were monitored daily. The primary outcome measure is noradrenaline 
free time in the first week after randomization. The secondary outcomes are change in the levels of three key 
cytokines IL-1, IL-6 and IL-10

RESULTS: 
We present a blinded, interim safety analysis of the first 20 patients recruited into the trial (Group A vs. Group 
B). Baseline characteristics were similar between groups. Patients in group A received a median maximum 
dose of 50 mcg/min of noradrenaline compared to 20.5 mcg/min in group B (p=0.14). Median albumin levels at 
baseline were 28.5 in group A and 25.5 in group B (p=1). Median daily albumin levels were 25g/L in group A vs 
24.5g/L (p= 0.3363) in group B during treatment. The median number of hours in the first 7 days alive and off 
noradrenaline was 2.5 hrs in group A and 35 hrs in group B (p=0.43). Survival to ICU discharge was 3 in group 
A vs 7 in group B (p=0.07)

CONCLUSIONS: 
We found no evidence of unbalanced randomization. There were no statistically significant differences in albumin 
levels, time off noradrenaline or ICU survival. Thus continued randomization remains justified, however given a 
trend toward mortality difference between the two groups further interim analysis will be required.

Dr. Rafidah Atan, MBBS, FANZCA. 
Dr. Rafidah Atan graduated from University of Malaya, Kuala Lumpur in 1996. 
She obtained her Master of Anaesthesiology in 2003 and Fellowship of 
Australian and New Zealand College of Anaesthetists in 2006. She is currently 
an intensive care registrar, pursuing the European Diploma in Intensive Care 
and is a part time Clinical Research Fellow with the Department of Intensive 
Care, Austin Hospital. 
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Profiling tumour infiltrating lymphocytes and their activation 
status in prostate cancer

N. Rajarubendra1, G. Whitty, P. Sluka, S. Deb, J. Browning, D.M.Bolton, I. D. Davis.

BACKGROUND: 
The immune system has been reported as playing an important role in the pathogenesis of prostate Cancer (PCa) 
using mechanisms of local immunosuppression. Regulatory T cells (Tregs), a subpopulation of T-lymphocytes, 
independently regulate immune responses and are crucial in controlling immune homeostasis. We examined T 
cell subset proportions and their activation and maturation status in the blood and tissue of patients with PCa.

METHODS: 
Fresh tissue from patients with PCa and benign prostatic hyperplasia (BPH) was obtained with matching blood. 
Lymphocytes in the blood were isolated using Ficoll separation and tissue lymphocytes were studied as either 
single cell suspensions or in tissue frozen sections. Single cell suspensions of the tissue and matching blood 
lymphocytes stained for CD3, CD4, CD8, CD45RA, CD45RO, CCR7, CD69, CD107a and FoxP3 were examined 
using flow cytometry, whilst frozen sections were stained for CD4, CD8 and FoxP3 using immunohistochemistry 
(IHC). 

RESULTS: 
Overall, Tregs in PCa tissue were present at variable levels compared to those in blood. Some patients had very 
few tumour-infiltrating lymphocytes (TIL) and no conclusions could be drawn about relative Treg proportions. 
When TILs were prominent, Treg proportions were often higher than in corresponding peripheral blood, implying 
a possible role in local immunosuppression. There were no correlations observed between Treg proportions 
and conventional clinical prognostic markers. In contrast T cell proportions in BPH tissue were similar to those 
in blood. TIL in PCa showed a decrease in naïve and central memory cells compared to blood, while terminal 
effector T cells and effector memory T cells were increased. CD8 T cell activation was upregulated. 

CONCLUSIONS: 
TILs are often absent in PCa. When present, Treg proportions were higher than blood and also had increased 
levels of terminal effectors and effector memory cells. This may have implications for local tissue immune 
regulation and immunotherapy.

Dr Nieroshan Rajarubendra, MBBS.
Dr Nieroshan Rajarubendra is a Urology trainee who in his final year of a 
Doctorate of Medicine at the Austin’s Ludwig Institute for Cancer Research.  
His supervisors are A/Prof Ian Davis and A/Prof Damien Bolton.  His research 
is funded by the Caner Research Institute of New York and the Victorian Cancer 
Agency.   
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Local Expression of ICOS-Ig Promotes Xenograft Survival 
Through The Induction of Regulatory T Cells

Hodgson R, Ziolkowski A, Christiansen D, Simeonovic C, Ierino F, Sandrin M

BACKGROUND: 
Xenografts are one possible solution to the lack of donor organs for diseases such as Diabetes Mellitus. 
The acute cellular rejection of xenografts is one of the critical processes that must be overcome. We have 
previously shown that blockade of T cell co-stimulation with locally expressed ICOS-Ig can prolong the survival 
of cellular xenografts. The mechanisms for this prolongation of survival have hitherto remained unknown, with 
the induction of regulatory T cells (Tregs) being one possibility. Tregs, through their secretion of IL10, TGFß 
and interferon-γ, suppress activated T cells to downregulate the immune response, and may also have a role 
in tolerance to transplanted grafts. We show here that locally expressed ICOS-Ig induces Tregs and prolongs 
cellular xenograft survival.

METHODS: 
Porcine Iliac Endothelial cells (PIEC) were transfected with cDNA encoding the fusion molecule ICOS-Ig. 
Subcutaneous xenograft transplants with wild-type PIEC or PIEC-ICOS-Ig were performed in BALB/c mice; 
either single grafts, or a dual graft model with a wild-type PIEC graft on one flank and a PIEC-ICOS-Ig on the 
opposing flank. Grafts were sampled for immunohistochemistry and real-time PCR at days 7 and 14, with 
overall survival also being measured.

RESULTS: 
Locally expressed ICOS-Ig prolongs xenograft survival when compared with wild-type grafts (median survival 
34 vs 12 days, p=0.0025). When wild-type PIEC and PIEC-ICOS-Ig cells are grafted in the same mouse, wild-
type PIEC graft survival is prolonged (median survival 28 vs 12 days, p<0.05), indicating a systemic effect of 
ICOS-Ig. Increased numbers of Tregs were found in the perigraft region of wild-type PIEC grafts in the dual graft 
model when compared with wild-type PIEC single grafts at days 7 and 14.

CONCLUSIONS: 
Locally expressed ICOS-Ig prolongs survival of cellular xenografts, with the mechanism both local and systemic. 
The presence of ICOS-Ig induces perigraft Tregs which are associated with prolonged survival of xenografts. 
These data suggest that locally expressed ICOS-Ig may play an important role in prolonging xenograft survival 
and the induction of tolerance through the presence of Tregs.

Dr Russell Hodgson, MBBS.
Dr Russell Hodgson is a general surgical trainee with an interest in transplantation 
surgery. He has deferred his training to complete a PhD in Xenotransplantation 
under the supervision of Prof Christophi and Prof Sandrin. He is a previous winner 
of the prize and has received funding from the University of Melbourne, NHMRC 
and RACS.
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Safety and Feasibility of Transurethral Prostate Suspension 
for the Treatment of Benign Prostatic Hyperplasia

K Chu, G Jack, D Bolton

BACKGROUND: 
The symptoms of benign prostatic hypertrophy (BPH) affect many men and can lead to a marked decline 
in quality of life (QOL). Transurethral resection of the prostate (TURP) for BPH is not without morbidity and 
mortality and requires a multi-day hospital stay. Risks include bleeding, infection and retrograde ejaculation. 
Many innovative devices have tried to improve on TURP in the past, all with limited success.

Transurethral prostatic suspension is a novel minimally invasive procedure to restore the lumen of the enlarged 
prostate by using intra-prostatic anchors to compress the obstructing prostate lobes. Prostate resection is not 
required, thus avoiding the complications and morbidity associated with TURP.
 
METHODS: 
Austin Ethics committee approval was granted for this pilot study.  Patients on the waiting list for TURP were 
screened for suitability and eight patients were enrolled. Pre and post-operative data including international 
prostatic symptom score (IPSS), QOL, BPH Impact Index (BII), urine flow rate, and residual urine were serially 
recorded on all patients.  

RESULTS: 
All 8 patients underwent successful endoscopic prostatic suspension under either local or general anaesthesia 
with no intra-operative complications. Mean blood loss was 10.4cc.  A mean of 4.5 prostatic anchors were used 
per patient (range 2 – 9).  Six patients (75%) were discharged home on post-operative day 1, catheter free.  Two 
patients were discharged home on post-operative day 2. At 2 weeks follow up, the mean IPSS improved from 
22 to 11; QOL from 5.4 to 2.8; BII from 8 to 3. Urine flow rate improved from 9.1 to 12.5mls/s and mean residual 
urine volume improved from 178 to 108mls.  At 3 months follow-up the benefits persisted. There were 2 
minor post-operative complications. One patient was re-admitted on post-operative day 2 for with clot retention 
requiring a catheter which was successfully removed a week later.  Another patient developed a UTI requiring 
treatment with antibiotics.  Both complications are common among patients undergoing prostate procedures, 
including TURP.

CONCLUSIONS: 
Minimally invasive prostate suspension for BPH is feasible, safe and successful in the short-term. Initial results 
show clinical improvement in subjective (IPSS, QOL & BII) and objective (flow rate & residual volume) BPH 
assessments. Long-term results are needed.

Dr Kevin Chu, MBBS.
Dr Kevin Chu is a urology research fellow at the Austin and undertaking a 
Masters of Surgery under A/Prof Damien Bolton. I was born in the UK and 
migrated to Australia in 2006 having done my medical degree and Basic Surgical 
Training there. I worked at Box Hill as a general surgical registrar for 2 year prior 
to coming to the Austin and will return there in February to commence SET 1 
Urology.
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Differential expression of Hypoxia Inducible Factor alpha 
isoforms under hypoxia in ACHN Renal Cells

K Sethi, O Patel, M Chang, DM Bolton, G Baldwin, A Shulkes.

BACKGROUND: 
Ischaemic preconditioning is a technique that exposes cells susceptible to ischaemia into triggering a protective 
response. The family of intracellular transcription factors, Hypoxia Inducible Factors (HIFs) upregulate protective 
target genes essential to cellular survival and metabolic alterations from the consequences of oxygen 
deprivation. Whilst the subunit HIF-1alpha is ubiquitously expressed in cells, HIF-2alpha is more organ specific 
and is an emerging important entity despite its mechanistic similarities to HIF-1alpha a in target gene induction 
in the kidney. Two known preconditioning techniques of cobalt chloride stimulation and controlled hypoxia 
stabilise intracellular HIF-1alpha and HIF-2alpha levels triggering an increase in renoprotective gene activation. 
We explore the difference in HIF activation of these two techniques as well as the effect on the target gene 
vascular endothelial growth factor (VEGF) in vitro.

METHODS: 
The human renal cell line ACHN was exposed to 250γm cobalt chloride or 1% oxygen (delivered via a mixed gas 
of 5% carbon dioxide/95% nitrogen) through an oxygen sensing controller in a modified incubating chamber. 
The expression of HIF1alpha and HIF2alpha protein levels were measured by western blot, and VEGF was 
measured by enzyme linked immunosorbent assay (ELISA) following various time courses of treatment.

RESULTS: 
HIF1alpha and HIF2alpha expression following cobalt and hypoxia treatment peaked at around 8 hours. Hypoxia 
treatment stimulates HIF2alpha 3-fold higher as compared to cobalt treatment at 8 hours.  Although the levels of 
HIF1alpha and HIF2alpha return to control levels following 24 hours of hypoxia, cobalt chloride treatment kept HIF 
levels upregulated at the same time point. Interestingly, VEGF expression was higher (6 fold) following hypoxia 
stimulation as compared to only 3 fold increase in VEGF expression following cobalt (p<0.001) treatment. 

CONCLUSIONS: 
Hypoxia is a stronger promoter of HIF2alpha and also of VEGF suggesting an important pathway between 
hypoxia and VEGF production mediated through HIF2alpha more favourably than HIF1alpha. This advocates the 
principle that wider activation of HIF beyond HIF1alpha is required for optimal ischaemic preconditioning. Future 
studies using RNA interference will clarify the role of HIF1 and HIF2 in stimulating VEGF expression.

Dr Kapil Sethi, MBBS.
Kapil Sethi is a Urology SET trainee currently taking time away from clinical training 
to undertake an MD at the Department of Surgery, Austin Hospital under Prof Arthur 
Shulkes and A/Prof Damien Bolton since 2008. After completing his undergraduate 
degree and internship in NSW, he has been in Melbourne for his surgical training 
through Austin and Northern Health.
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Outcomes and  effectives  of  Epidurals and Non epidural 
analgesics after Radical Prostatectomy 

Joseph, B., Zhao, R., Bolton, D.M., Lawrentschuk, N.

BACKGROUND: 
Radical Retropubic Prostatectomy (RRP) and perioperative analgesia management have both evolved rapidly in 
the past decade. We sought to review the effectiveness and outcomes of epidural  and non epidural analgesia 
in relation to patients undergoing RRP in our institution.

METHODS: 
A comprehensive database of all patients undergoing RRP at our institution was constructed and all patient 
files reviewed focusing on any analgesia administered throughout the postoperative course. Any conversions 
from epidural to other forms of analgesia were noted, as was length of  hospital stay and any associated 
complications.

RESULTS: 
In a decade, there were 284 patients (7 excluded due to incomplete data )undergoing RRP with the number of 
inpatient days in hospital reducing from ten initially to five most recently. The number of epidural anaesthetics 
administered for primary analgesia with RRP has also decreasing steadily, from 86 to 22% of cases. This is 
despite dramatic increases in the number of RRP, from 7 to 60 per annum. Comparing groups undergoing RRP 
having epidural anaesthesia to those having other analgesia demonstrated a longer length of stay (7 versus 6.2 
days).

CONCLUSIONS: 
RRP has evolved as a surgical technique along with the development of specialized pain services to the point 
where epidural anaesthesia may no longer be required. We expect a further trend away from epidurals as 
primary analgesia with RRP in the future.

Dr Binoy Joseph, MBBS.
Binoy Joseph has completed his surgical HMO3 year at Austin Health and is 
currently undertaking research with the Department of Urology on prostate 
cancer towards an MD.
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BRCA mutation was associated with aggressive prostate 
cancer and shorter life span in high risk breast cancer families

Ivan Hoh, Heather Thorne, Amber Willems, Jason Li, David Clouston, Gillian Mitchell, Stephen Fox, 
John Hopper, Eveline Niedermeyr, Damien Bolton and the Kathleen Cunningham Consortium for 

Research in Familial Breast Cancer.

BACKGROUND: 
Carriers of germline mutations in the BRCA1 and 2 gene are known to be at high risk of breast and ovarian 
cancers, but it is only recently recognised that it confers a more aggressive prostate cancer with a shorter than 
expected median survival. The aim of this study was to determine the impact upon clinical and pathologic 
features of men with a verified diagnosis of prostate cancer that are confirmed carriers of the pathogenic 
BRCA1 or BRCA2 mutation. If the hypothesis is indeed true, there lies the opportunity to screen these patients 
with greater precision than current methods, using a PCR based blood test. 

METHODS: 
Men in this analysis were recruited from kConFab, the Australian and New Zealand consortium for families at 
high risk of breast cancer.    Following the review of 1,328 families, 76 men were evaluable with the following 
criteria: a) a pathology verified prostate cancer; b) PCR confirmed BRCA1/2 pathogenic mutation status; and c) 
comprehensive clinical data.  This cohort was divided into 4 groups according to their mutation status before 
correlating to clinical outcome (Table 1). The median follow-up was 4.3 years (0-13 years).

RESULTS: 
This cohort were categorised according to survival status and its D’Amico risk stratification (Table 2). 78% within 
the BRCA2 group had high risk disease with 53% having a disease specific mortality. A Cox age-adjusted 10 
year hazard ratios (HR) were shown Table 3. In BRCA2 group itself, the HR between curative vs. non-curative 
treatments were 8.9 (p <0.05).

CONCLUSIONS: 
In our study, patients with BRCA1 mutation had a worse outcome compared to the BRCA2 group ( 2 vs. 
4.12 yrs), although this did not reach statistical significance. A BRCA2 mutation did not confer any significant 
difference in terms of survival when compared to its negative counterpart, despite 78% of its patients having 
had high risk disease. This could be due to the small numbers in this study, however, the overall survival of this 
cohort was indeed shorter of that which was expected in the general population, thus reflecting the high risk 
nature of developing very aggressive disease inherent in these families.

Dr Ivan Meng Yeong Hoh MBChB, MRCS(Edin) 
After my graduation from Leeds, UK, I completed my Basic Surgical training in 
some of the prestigious university hospitals in London followed by Melbourne 
where I had the privilege to learn from some of the masters in Urology. My interest 
in the area of prostate cancer began in developing novel techniques of treating 
this disease using photodynamic therapy and high intensity focused ultrasound 
under Professor Mark Emberton in University College London. It was 2006, when 
I decided to continue my life in Australia,  which did not really start until I met the 
Austin research group under the auspices of Professor Damien Bolton where he 
encouraged me to explore the impact of this tumour suppressor gene, BRCA. I 
hope to pursue this as a higher degree with University of Melbourne.
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UrologyOncall.com: Does the Internet have a role in 
perioperative patient care? 

Philip Tan.

BACKGROUND: 
The use of the Internet by doctors and patients in search of medical information is increasing. One in two 
patients conduct online research pre-operatively. The aim of this study is to introduce an online tool to raise 
the standards of urological care and to improve the peri-operative experience of both health care providers and 
patients. A fully functional online specialist and patient urological resource website (UrologyOncall.com) was 
created for the purpose of this prospective pilot study. 

METHODS: 
70 patients on the elective waiting list undergoing flexible cystoscopy were recruited and randomised to two 
groups: one with access to the website and one without. Two sets of questionnaires were given to patients 
on the day of the procedure – one preoperatively and one postoperatively. The pre-operative questionnaire 
measured patient understanding of the procedure and the post-operative questionnaire measured patient 
satisfaction. Patients who have had previous flexible cystoscopy and non-English speaking patients were 
excluded from the study. 

RESULTS: 
36 patients were eligible for the study: 10 had access to UrologyOncall pre-operatively and 26 had no access. 
34 patients were excluded (25 had previous flexible cystoscopy; 9 did not speak English). Mean age for the 
group of patients with access to UrologyOncall was 57 years whilst mean age for the control group was 60 
years. Overall Internet penetration was 41.6% (15 patients). The overall patient understanding score was higher 
in patients who accessed UrologyOncall (95% vs 89%) but this was not statistically significant (p=0.516). 
Patient satisfaction was marginally higher in patients with access to UrologyOncall (92% vs 89%) but was also 
not statistically significant (p= 0.783). 

CONCLUSIONS: 
Overall patient understanding and satisfaction in patients undergoing elective flexible cystoscopy were higher 
in patients who utilitised UrologyOncall.com, although this result was not statistically significant. The use of 
the Internet as an additional resource tool for both patients and doctors should be considered to improve the 
delivery of health care. 

Dr Phillip Tan, MBBS.
Philip Tan is a surgical trainee currently pursuing full time research on overcoming 
drug resistance in advance renal cell cancer under the supervision of Assoc Prof 
Damien Bolton and Assoc Prof Ian Davis. Funding has been provided by the Viola 
Edith Reid Scholarship (University of Melbourne) and supported by the Ludwig 
Institute of Cancer Research (LICR). 
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AUSTIN RESEARCH PRIZE
PAST WINNERS

2003: Mehrdad Nikfarjam - The Influence of Vascular Inflow Occlusion on Progressive Liver   
 Necrosis and Microvasculature Following Interstitial Laser Thermotherapy

2004: Nathan Lawrentschuk (Joint Winner) - Tumour Hypoxia in Renal Cell carcinoma using
 Polarographic Oxygen Sensor Measurements, Immunohistochemistry and serum    
 Osteopontin.

 Stephen Warrillow (Joint Winner) - A randomised, double-blind, placebo-controlled cross-  
 over pilot study of glibenclamide in patients with septic shock

2005: Nathan Lawrentschuk - In-vivo tumour hypoxia, angiogenesis and characterisation of  
 carbonic anhydrase IX expression with xenografted human Renal Cell Carcinoma in animal 
 models using 124I-cG250 Positron  Emission Tomography, Biodistribution, and Oxygen 
 studies.

2006: Cris Cuthbertson - Capillary morphology is changed by severe acute pancreatitis and is   
 improved by hyperbaric oxygen. 

2007:  Peter Wong  (Basic Science Prize) - 18f-Fluorothymidine Positron Emission Tomography 
 (Flt-Pet) As A Marker Of Cellular Proliferation In Renal Cell Carcinoma

 Laurence Weinberg (Clinical Prize) - Pharmacoeconomics Of Inhalational Anaesthetics 
 Agents: An 11-Year Cost Identification Analyses

2008:  Russell Hodgson (Basic Science Prize) - Blockade with soluble ICOS-Ig prolongs survival of  
 cellular xenografts

 Julian Liew (Clinical Prize) - An anatomic feasibibility study: Nerve transfer to the triceps   
 muscle using the posterior division of the axillary nerve.
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AUSTIN RESEARCH PRIZE WINNER 2003

Impact of blood flow occlusion on direct and indirect laser 
induced thermal liver injury 

M Nikfarjam, C Malcontenti-Wilson, C Christophi. 

BACKGROUND: 
Laser, radiofrequency and microwave are common techniques for local destruction of liver tumours by focal 
hyperthermia.  The main limitation of focal hyperthermia treatment is the volume of necrosis that can be 
achieved. Blood flow occlusion is commonly advocated as an adjunct to focal hyperthermia to increase the 
volume of tissue necrosis based on macroscopic and histological assessment of immediate or direct thermal 
injury.  This study examines the impact of blood flow occlusion on direct and indirect laser induced thermal liver 
injury in a murine model using histochemical methods to assess tissue vitality.

METHODS: 
Focal hyperthermia produced by laser (Nd-YAG - wavelength 1064 nm) was applied to the liver of inbred male 
CBA strain mice at 2W for 50 seconds (100J). Treatment was performed with and without temporary portal 
vein and hepatic artery blood flow occlusion. Animals were killed upon completion of the procedure to assess 
direct thermal injury and at 24, 48 and 72 hours to assess the progression of tissue damage.  The maximum 
diameter of necrosis was assessed by vital staining for nicotinamide adenine dinucleotide (NADH) diaphorase. 
Microvascular changes were assessed by laser Doppler flowmetry, Confocal in-vivo microscopy and scanning 
electron microscopy. 

RESULTS: 
The direct thermal injury (mean(S.E.) assessed by  NADH diaphorase staining was significantly greater following 
focal hyperthermia treatment without blood flow occlusion than with blood flow occlusion (3.3(0.4)mm vs. 
2.9(0.3)mm; P=0.005). Tissue disruption, cracking and vacuolization was more pronounced adjacent to the fibre 
insertion site in the group treated with focal hyperthermia combined with blood flow occlusion.   There was an 
equivalent increase in the extent of injury following therapy in both groups that reached a peak at 48 hours. The 
maximum diameter of necrosis in the focal hyperthermia alone group at 48 hours was significantly greater than 
the focal hyperthermia combined with blood flow occlusion group (5.8(0.4)mm vs.5.3(0.3)mm; P=0.011).  The 
patterns of microvascular injury were similar in both groups, varying in extent. 

CONCLUSIONS: 
Temporary blood flow inflow occlusion appears to decrease the extent of initial injury measured by vital staining 
techniques and does not alter the time sequence of progressive tissue injury following focal hyperthermia 
therapy.
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AUSTIN RESEARCH PRIZE WINNER 2004 (JOINT)

Tumour Hypoxia in Renal Cell carcinoma using Polarographic 
Oxygen Sensor Measurements, Immunohistochemistry and 
serum Osteopontin.

N Lawrentschuk, C Murone, AMT Poon, J Sachinidis, G O’Keefe, LG Johns-Putra, Z. LIU, I Davis, AM 
Scott, DM Bolton 

BACKGROUND: 
The purpose of our research is to evaluate oxygen levels and angiogenesis within renal cell cancers (RCC), as 
evidence suggests they are hypoxic, given their resistance to radiotherapy and chemotherapy. Hypoxia has now 
been shown in other tumours to correlate with resistance to treatment and poor prognosis. Our study builds on 
the finding of hypoxia in RCC and explores its relationship with immunohistochemical markers of hypoxia and a 
new novel marker of hypoxia in tumours, serum osteopontin  

METHODS: 
Patients who were undergoing radical nephrectomy for RCC had : 1) Evaluation of oxygen levels (pO2) within their 
renal cell cancers in vivo using a Polarographic Oxygen Sensor. 2) Immunohistochemistry including microvessel 
density to confirm at a sub-cellular level the relationship of hypoxia with the expression of proteins associated 
with hypoxia and angiogenesis in RCC and 3) Human osteopontin ELISA immunoassay techniques to analyse 
the serum levels of osteopontin.

RESULTS: 
30 patients have been recruited thus far and we have demonstrated that RCC are relatively hypoxic (median pO2 
7.2mmHg) compared to normal renal tissue (26.3mmHg). Microvessel density is increased in RCC compared 
to normal tissue indicating increased angiogenesis. Other markers if hypoxia were also increased. Serum 
osteopontin in patients with RCC was greater at 17.65 + 5.3 ng/ml  (mean + 95% C.I.; range 5-41) compared to 
controls 8.75 + 2.17 ng/ml  (range 8-12). 

CONCLUSIONS: 
Renal cell cancers are relatively hypoxic and more angiogenic compared to normal tissue within the same kidney. 
This may explain resistance to radiotherapy and chemotherapy whilst helping to identify future therapeutic 
targets in the management of advanced renal cell cancer. Serum osteopontin has been demonstrated to be 
raised in RCC and is a novel tumour marker for renal cell carcinoma. 
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AUSTIN RESEARCH PRIZE WINNER 2004 (JOINT)

A randomised, double-blind, placebo-controlled cross-over 
pilot study of glibenclamide in patients with septic shock

Stephen Warrillow, Moritoki Egi, Rinaldo Bellomo

BACKGROUND: 
Severe sepsis often causes a hypotensive shock state. Hyperpolarisation of the vascular smooth muscle 
cell membrane, due to the marked K+ efflux prevents Ca2+ entry into cells and may be responsible for 
‘vasoplegia’.  Glibenclamide (normally an oral hypoglycaemic agent) blocks the ATP-dependent K+ channel 
and may prevent hyperpolarization this restoring intra-cellular Ca2+ levels and re-sensitising vascular smooth 
muscle to noradrenaline. Animal studies have demonstrated that glibenclamide restores vascular sensitivity to 
noradrenaline. However, this effect has not been previously studied in humans.
Objective: To test whether glibenclamide restores noradrenaline responsiveness in septic shock patients. 

METHODS: 
Prospective, double-blind, placebo-controlled cross-over pilot study, in 10 patients with septic shock requiring an 
infusion of noradrenaline to receive either enteral glibenclamide 20mg or placebo. After twenty-four hours, each 
patient crossed over to receive the alternative therapy. The primary end-point was the change in noradrenaline 
infusion rate over time with maintenance of target mean arterial pressure. Secondary end-points included 
changes in heart rate and serum lactate levels.

RESULTS: 
Glibenclamide was adequately absorbed enterally and, as expected,  induced a significant decrease in serum 
glucose concentration (Mean glucose: 5.97 + 2.17 vs 7.65 +2.43 (P<0.0001) and increased the need for 
parenteral glucose administration. During glibenclamide treatment mean noradrenaline requirements fell from 
13 to 4 µmol/min compared to a change from 19 to 7 µmol/L for placebo. The two changes represented a 
decrease of 78.9% and 71.1% in dose respectively (NS). There were also no significant changes in heart rate, 
mean arterial blood pressure and lactate concentration.

CONCLUSIONS: 
Glibenclamide was well absorbed enterally and exerted its hypoglycaemic effect reliably. However, it failed 
to achieve a greater reduction in noradrenaline dose than placebo. Our observations suggest that, in septic 
humans, blockade of ATP-potassium dependent channels does not have a potent effect on vasomotor tone.
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AUSTIN RESEARCH PRIZE WINNER 2005

In-vivo tumour hypoxia, angiogenesis and characterisation of 
carbonic anhydrase IX expression with xenografted human 
Renal Cell Carcinoma in animal models using 124I-cG250 
Positron  Emission Tomography, Biodistribution, and Oxygen 
studies. 

Nathan Lawrentschuk, C Murone, A Rigopolous, A Mountain, D Wang, G O’Keefe, G Jones, FT Lee, 
Ian Davis, Andrew M Scott, Damien M Bolton 

BACKGROUND: 
Hypoxia stimulates angiogenesis and has been demonstrated in tumours where it correlates with resistance 
to treatment and poor prognosis. We have demonstrated hypoxia in human Renal Cell Carcinoma (RCC). The 
purpose of animal models was to further evaluate oxygen levels within RCC whilst also focusing on expression 
of the protein carbonic anhydrase IX (CA IX). This protein is stimulated by hypoxia and involved in angiogenesis 
and may be a potential tumour target for imaging and future therapies. The human antibody cG250 binds to 
CAIX in vivo allowing biodistribution and PET studies when radiolabeled with iodine-124 (I124).

METHODS: 
Balb/c nude mice had human RCC (SK-RC-52) xenografted subcutaneously. Tumours were grown to different 
volumes with oxygen levels measured. Further groups then had the radiolabelled monoclonal antibody 124I-
cG250 (that binds to CA IX) injected intravenously and had Positron Emission Tomography (PET), gamma 
counting and oxygen studies performed on days 0, 1, 2, 3, 5, 7, 10 and 14 post injection. Immunohistochemistry 
and autoradiography was also performed. 

RESULTS: 
An inverse relationship between tumour volume and hypoxia within the model was established (P<0.001). 
Furthermore, CA IX was expressed by tumours with maximal uptake of 124I-cG250 on days 2/3 by distribution 
with gamma counting that could be correlated with uptake on PET imaging. Also, 124I-cG250 as read by 
gamma counter correlated with noninvasive PET scanning standardised uptake values of the radioisotope within 
tumours.     

CONCLUSIONS: 
The xenograft model confirms our previous findings that human RCC are relatively hypoxic compared to normal 
tissue. Also, that the level of hypoxia is inversely proportional to tumour size. CAIX was confirmed as an imaging 
and potential therapeutic target in RCC. Finally, a correlation was made between PET scanning with 124I-cG250 
and biodistribution within tumours by gamma counting confirming the potential to serially PET scan animals 
rather than sacrifice in future biodistribution studies. This has major implications for animal ethics and the design 
of future biodistribution studies that are routinely used to characterised new radioisotopes and radiolabeled 
antibodies used to treat a variety of cancers. 
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AUSTIN RESEARCH PRIZE WINNER 2006

Capillary morphology is changed by severe acute pancreatitis 
and is improved by hyperbaric oxygen.

C. Cuthbertson, K. Su, C. Malcontenti-Wilson, V. Muralidharan, C. Christophi

BACKGROUND: 
Severe acute pancreatitis is characterized by alterations to the microcirculation, particularly affecting the capillary 
tree, which lead to pancreatic necrosis.  The morphology of the pancreatic microvasculature is known to be 
affected in severe pancreatitis, but the effect of hyperbaric oxygen is unknown.  The aims of this study are to 
determine the progression of pancreatic microvascular changes caused by acute pancreatitis and to determine 
the effect of the administration of hyperbaric oxygen (HBO).  

METHODS: 
Sixty seven male Wistar rats weighing 250-350g were induced with severe pancreatitis by bilio-pancreatic 
infusion of 4% sodium taurocholate. Animals were randomised to either HBO treatment or control.  HBO 
treatment (100% oxygen for 90 minutes at 2.5 Atmospheres) was commenced 6 hours following induction 
of pancreatitis, and continued 12-hourly.  Surviving animals underwent microvascular polymer casting of the 
pancreas at six, 24, 48 and 72 hours following commencement of treatment, and equivalent time points for 
control animals. Normal and Sham-operated animals also underwent casting.  Microvascular casts were created 
by the injection of freshly prepared Mercox resin through a cannula in the thoracic aorta. The pancreas was 
removed after 24 hours of polymerisation and further prepared for scanning electron microscopy of the resin 
cast.  Scanning electron micrographs of the casts were compared for capillary density, poor capillary filling, 
vessel diameter, and major morphological changes.  

RESULTS: 
Normal pancreatic microvascular casts showed a dense network of capillaries, with multiple anastomoses 
(Image 1). Significant morphological changes appeared at 24 hours post induction (Image 2).  Microvascular 
casts demonstrated poor capillary filling, decreased capillary density and increased capillary cast diameter.  
Capillary diameter was increased (from 6.7m to 10.3µm at 24hr, p<0.01, and 11.8µm at 48hr, p<0.001), capillary 
heterogeneity was increased (range increased from 13.8µm to 21.4 µm, p<0.001) and capillary density was 
reduced (from 1140µm-2 to 758µm-2, p<0.01).  These changes occurred at 24hours post induction and were 
maintained at 48 and 72 hours. Treatment with HBO reduced the severity of microvascular morphological 
changes at each time point (Image 3).  These changes became apparent at 48 hours post induction, and were 
maintained at 72 hours.  At 48 hours, capillary diameter was decreased toward normal (from 11.8µm to 8.4µm, 
p<0.01), range was reduced, and capillary density was increased (from 722µm-2 to 901µm-2, p<0.01). 

CONCLUSIONS: 
Microvascular parameters are affected by acute pancreatitis, with changes detected at 24 hours and maintained 
until at least 72 hours.  HBO improves the microvascular morphology parameters in acute pancreatitis towards 
normal values.  HBO has potential as a unique alternative therapy in acute pancreatitis.  
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AUSTIN RESEARCH PRIZE WINNER 2007 (Basic Science)

18f-Fluorothymidine Positron Emission Tomography (Flt-Pet) 
As A Marker Of Cellular Proliferation In Renal Cell Carcinoma

Wong P1,2; Lee ST2,3,4; Eng J3; Murone C2; Berlangieri SU3; Pathmaraj K3; O’Keefe GJ3; Byrne AJ3; 
Lawrentschuk N1,2; Davis ID2; Bolton DM1; Scott AM2,3,4.

1 Department of Surgery (Urology), University of Melbourne, Austin Health, Heidelberg, Australia. 2 Ludwig Institute for Cancer 

Research, Austin Health, Heidelberg, Australia. 3 Centre for PET, Austin Health, Heidelberg, Australia. 4 Department of Medicine, 

University of Melbourne, Austin Health, Heidelberg, Australia.

BACKGROUND: 
18F-FLT-PET (Fluorothymidine Positron Emission Tomography) has been used to non invasively measure 
cellular proliferation in a number of tumour types. However, its role in renal cell carcinoma (RCC) has not been 
established. We aim to assess FLT-PET in RCC, and to compare it to immunohistological measurements of 
proliferation.

METHODS: 
Patients with suspected RCC suitable for nephrectomy had preoperative FLT and FDG (fluorodeoxyglucose) 
PET/CT scans. Surgical samples were obtained for immunohistochemical analysis (Ki-67). Qualitative visual 
grading relative to normal kidney and analysis of maximum standardized uptake value (SUVmax) of each PET 
scan was assessed using co-registered low-dose 5mm CT and prior triple phase CT imaging. Uptake in RCC 
using FLT PET was compared to FDG PET. Statistical analysis comparing Ki-67 and SUVmax was performed.

RESULTS: 
A total of 19 patients (13 clear cell, 5 papillary and 1 transitional cell carcinoma) underwent preoperative PET 
scans, with immunohistochemical data available for 13. Visual grading found most tumours had radiotracer 
uptake that was equal or less than the contralateral kidney. FLT uptake was generally less than FDG. Bivariate 
analysis showed a positive correlation between Ki-67 & FLT SUVmax (p-value 0.001, r = 0.8) and between Ki-
67 & FDG SUVmax (p-value  0.005, r = 0.73).

CONCLUSIONS: 
Uptake of FLT in RCC is less than FDG. There is positive correlation between FLT uptake and Ki-67 proliferative 
index in RCC suggesting that the degree of proliferation within RCC can be predicted by PET imaging. Further 
study is required to determine whether this correlates with patient outcome.
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AUSTIN RESEARCH PRIZE WINNER 2007 (Clinical)

Pharmacoeconomics Of Inhalational Anaesthetics Agents: An 
11-Year Cost Identification Analyses 

Laurence Weinberg, David Story, Larry McNicol

BACKGROUND: 
Anaesthetic departments account for 2-3% of the total hospital budget, with anaesthetic drugs accounting for 
5-8% of total pharmacy expenditure. Inhalational agents account for 20% of anaesthetic drugs therefore are 
one of the areas that are most amenable to immediate cost reduction in the anaesthetic department budget. 
This study is a cost identification analyses assessing inhalational anaesthetic agent expenditure at Austin Health 
over an 11-year period. Pharmacoeconomic modeling is used to evaluate strategies to curtail costs. 

METHODS: 
The number of bottles utilised of three volatile agents (Isoflurane, Sevoflurane, Desflurane) was collected each 
month for the financial years ending 1997 to 2007. The acquisition costs and the cumulative drug expenditure 
in dollars for each agent were calculated. Inhalational agent utilisation patterns and unit price changes were 
evaluated. Pharmacoeconomic modeling using low fresh gas flow anaesthesia was performed to evaluate 
practical methods for reducing anaesthesia costs. The rational use of the cheaper generic volatile agent 
Isoflurane was used in pharmacoeconomic cost-containment strategy models. 

RESULTS: 
For the financial years ending 1997 to 2007, pharmacy acquisition costs for a bottle of Isoflurane (250mL), 
Sevoflurane (250mL) and Desflurane (240mL) were $157, $336, $170 respectively, and for the financial years 
ending 2005 to 2007, cost per bottle was $109, $265, $180 respectively. The number of bottles of Isoflurane 
decreased from 384 bottles/year in 1997 to 204 bottles/year in 2007. The number of bottles of Sevoflurane 
increased from 226 bottles/year in 1998 to 875 bottles/year in 2007. Desflurane use commenced at Austin 
Health in 2002 with 34 bottles being used. This increased to 163 bottles/year in 2007. Expenditure for Isoflurane 
decreased from $88,985/year in 1997 to $22,006/year in 2007. In contrast, Sevoflurane expenditure increased 
from $11,442/year in 1997 to $274,692/year in 2007. Desflurane expenditure increased from $5,855/year in 
2002 to $29,340/year in 2007. Total cumulative expenditure for inhalational agents was $100,427/year in 1997, 
increasing to $326,038/year in 2007. Pharmacoeconomic modelling demonstrates that the cost of an inhalational 
agent for a 60-minute anaesthetic, at 1 Minimum Alveolar Concentration, at fresh gas flows of 1L/min (low flow), 
is $1.54 for isoflurane and $6.89 for Sevoflurane. At fresh gas flows of 6 L/min (high flow), costs increase to 
$9.20 for Isoflurane and $47.47 for Sevoflurane. Cost modelling reveals if Sevoflurane usage between 1997 and 
2007 would have been reduced by 40% per year and substituted for the cheaper inhalational agent Isoflurane, 
a total savings of $866,565 would have been achieved for this 11-year period. Similarly, conservative cost 
analyses predicts that if the current trends in volatile anaesthetic agents continue at Austin Health over the next 
10 years, if a 40% reduction per year in Sevoflurane usage could be achieved by utilising Isoflurane in its place, 
a total net savings in excess of $1.8 million will result. 

CONCLUSIONS: 
Cost analyses of anaesthetic drugs is necessary is today’s economic climate. Low flow anaesthesia is a simple 
but highly effective method of cost minimization for inhalational anaesthetic agents. Cost containment is also 
influenced by the rational use of available inhalational agents.
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AUSTIN RESEARCH PRIZE WINNER 2008 (Basic Science)

An anatomic feasibibility study: Nerve transfer to the triceps 
muscle using the posterior division of the axillary nerve.

Liew J H, van Zyl N

BACKGROUND: 
This study proposes the co-aptation of the posterior division of the axillary nerve to the lateral head of triceps 
nerve as a new, alternative option for triceps reconstruction in the tetraplegic patient. 
This study provides anatomical data in order to appraise the feasibility of nerve transfer to the triceps using the 
posterior division of the axillary nerve.

METHODS: 
Morphologic features of the axillary nerve from the quadrangular space and the radial nerve from the triangular 
space were studied in 9 cadaveric arms under 2.0x loupe magnification.  Nerve lengths, diameters, and branches 
were recorded.

RESULTS: 
Average arm length was 312 mm.  The average diameter of the posterior division of the axillary nerve was 2.5 
mm whilst that of the lateral head of triceps nerve was 2.1 mm.  
Nerve transfer was possible in all upper limbs except one where no branch to the lateral head of triceps could 
be identified.  In full adduction the average overlap of the nerve transfer was 16.75mm, whereas, when the arm 
was abducted to 90 degrees, the average amount of nerve overlap was 10.5mm.

CONCLUSIONS: 
Nerve transfer from the posterior division of the axillary nerve to the lateral head of triceps is anatomically 
possible.  It provides a possible alternative to reconstruct elbow extension with the advantages of preserving 
the anatomy and biomechanics of the native muscles, avoiding the need for synthetic prosthesis as well as 
avoiding donor defects from tendon graft harvest.
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AUSTIN RESEARCH PRIZE WINNER 2008 (Clinical)

Blockade with soluble ICOS-Ig prolongs survival of cellular 
xenografts

Hodgson R, Christiansen D, Ierino FL, Sandrin MS

BACKGROUND: 
Xenografts are one possible solution to the lack of donor organs for diseases such as Diabetes Mellitus. T cell 
costimulatory pathways are integral to acute cellular rejection against these grafts. Inducible Co-Stimulator 
(ICOS) pathway blockade has been shown to prolong allograft survival, but there is limited data for xenograft 
models. Our hypothesis is that local expression of the fusion molecule ICOS-Ig by cells in allograft or xenograft 
models will prolong survival of cellular grafts.

METHODS: 
Porcine Iliac Endothelial cells (PIEC) were transfected with cDNA of the fusion molecule ICOS-Ig. Intracellular 
and secreted expression was confirmed and quantified using immunoperoxidase staining and Western Blot 
analysis. In vitro testing of supernatant in mixed lymphocyte reactions was performed. In vivo survival was 
examined using a subcutaneous graft model in mice.

RESULTS: 
ICOS-Ig containing supernatant gave a 99.5% reduction in proliferation of an allograft mixed lymphocyte reaction. 
Similarly, xenogeneic proliferation was inhibited by 84.3%. In addition an 84.5% reduction in proliferation was 
observed when PIEC expressing ICOS-Ig were used as stimulators. PIEC-ICOS-Ig xenografts showed prolonged 
survival compared to wild-type PIEC xenografts (mean survival 34 vs 12 days, p=0.0025) in a subcutaneous 
graft models in Balb/c mice.

CONCLUSIONS: 
Blockade of T cell co-stimulation by the fusion molecule ICOS-Ig has been demonstrated to decrease proliferation 
in allograft and xenograft in vitro models. Further, there is significant prolongation of survival of PIEC transfected 
with ICOS-Ig in vivo. These data suggest that further investigations for the role of T cell co-stimulatory blockade 
in xenografts, through the local expression of ICOS-Ig, are warranted.
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Surgery and Scientific Research: Why do it?
Research Opportunities & The Academic Research Program 

Research activity has progressively increased in importance to the surgical trainee over the past years as emphasis has increased 
on a scientific approach to surgical problems. Increasing demands are made on trainees to conduct, present and publish on surgical 
research not only as a component of their accredited training but also to increase their career opportunities and successful applications 
for future fellowships. The Department of Surgery continues to strongly support research undertaken by trainees either as full time 
research higher degrees or on a smaller scale during their clinical tenure. 

Trainees at all levels from HMOs to advanced SET trainees are encouraged to seek opportunities early in the year to begin work on 
at least one research project. If you have a particular interest in a subspecialty, then feel free to approach members of that unit for 
a potential research project. If not, the Department of Surgery will be able to provide a number of options for small, relevant clinical 
studies based on our ongoing prospective data collection service. The aim would be to present the results at the Austin Research Prize 
presentation and subsequently to have it published in a relevant peer reviewed journal.

Research for Surgical Trainees: Surgical trainees interested in an academic career will have strong backing from the department to 
enrol full time in one of the Research Higher Degrees. In addition we also support all surgical registrars, in both accredited and un-
accredited positions, to undertake serious research concurrent with their clinical work. These are mostly small project based clinical 
studies involving data from our clinical databases, hospital medical records and where necessary, tissue from the Victorian Tissue 
Bank.

Research Higher Degree (RHD) Program: The Department of Surgery strongly encourages the undertaking of RHD by research (PhD, 
MD M Surg and MSc). The main focus of such research is related to hepatobiliary and pancreatic disorders, organ transplantation and 
regulatory peptides. Students from both the medical and biomedical fields are welcome. There is also strong international interest 
from regional centres in this program leading to international post doctoral students undertaking this course. 

Currently active research projects include the treatment of liver metastases by vascular disrupting agents, macromolecular drugs and 
hyperbaric oxygen, the role of liver regeneration in tumour growth, the role of microcirculatory disturbances and hyperbaric oxygen 
in severe acute pancreatitis, xenotransplantation and the role of regulatory peptides in the development of liver, colon, prostate and 
kidney tumours.  In vivo and in vitro models for each of these projects are well established in the Department. Clinical material and 
tumour banks are extensively used. Details are available in our “Pathways to Discovery” booklet which can be obtained from the office 
or downloaded from our web site.

Research for Clinicians: The philosophy in the Department of Surgery encourages scientific research at all levels in clinical, basic 
science and translational aspects. We also endeavour to establish strong links with other departments to develop collaborative 
research including the Peter McCallum Institute, and clinical departments such as Anaesthesia, Radiology, Oncology  and Intensive 
Care. Detailed surgical databases have been developed for both general surgery and specialist HPB disorders. Data collected within 
these provide a solid base for developing  short term clinical studies. All such projects will aim to have the results published in a peer 
reviewed clinical journal within a year of completion.

Research for Junior Hospital Doctors: Recognizing the need for small 
project based clinical studies for junior hospital medical officers 
(Interns, HMO 2 and 3) we offer a range of clinical and mixed projects. 
These are available to anyone interested in developing a future career 
in surgery. They are structured to be completed within an year to 
enable a full time junior doctor to complete without enrolling for a 
formal research degree. 

Expectations and Outcomes of Research: The departmental 
philosophy supports the timely completion of all research undertaken 
by providing the necessary facilities, mentorship, technical expertise 
and funding support. In general everyone who undertakes research 
activities in the department will be expected to present their results 
at local, national or international meetings and be strongly encouraged 
to publish in peer reviewed journals. All full time research students are 
expected to present  at the annual Austin Medical Research Week  
while clinical research undertaken by surgical trainees and junior 
hospital doctors  will be encouraged to be presented at the annual 
Austin Surgery Research prize.



1

2

3

4
5

6

7

8

11

10

9

12

27

13

1

Location and Access

The Department of Surgery is located in the Lance 
Townsend Building (1) within Austin Health, Heidelberg, 
next to the Austin and Mercy Tower Complexes. Entry is 
from Burgundy Street (level 3) or from Studley Road (level 
1) which is just across the road from Heidelberg railway 
station. It is just 20 minutes by car or 30 minutes by train / 
tram from The University of Melbourne, Parkville campus.

A large underground car park with four levels services both 
hospitals and the university precinct. Entry can be gained 
from Studley Road (level B3) or Burgundy Street (level B2). 

1.  Lance Townsend Building
2.  Harold Stokes Building
3.  Austin Tower 
4.  Mercy Hospital
5.  Main Hospital Entrance
6.  Studley Road Car Park Entrance (Level B3)
7.  Burgundy Street Car Park Entrance (Level B2)
8.  Pedestrian Bridge
9.  Studley Road
10. Bell Street
11. Heidelberg Railway Station
12. Burgundy Street
13. Kronheimer Building



CONTACT INFORMATION

The University of Melbourne,
Department of Surgery, Austin Health,
Studley Rd., Heidelberg, Vic 3084.

T:  +61 3 9496 5468
F:  +61 3 9458 1650
E:  surgery-armc@unimelb.edu.au
W: www.austinsurgery@unimelb.edu.au

Departmental Enquiries
Julie Miller
T:  +61 3 9496 3670
F:  +61 3 9458 1650
E:  j.miller@unimelb.edu.au


