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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.
Any surgical trainee or surgeon aspiring to have significant input into surgical education and training, or achieve
positions of surgical leadership will require additional skills in the future. A co-badged degree between the
RACS and the Unversity of Melbourne will commence in February to fulfil this need. This “Masters of Surgical
Education” will be available online to allow flexibility. Any further details may be obtained from the Department
of Surgery at the Austin Hospital.

Prof C Christophi
Head, Department of Surgery
Austin Health

4

PROGRAM
1700 Refreshments courtesy of Johnson & Johnson Pty Ltd
1800 Introduction
1820 Fabiano Farto Viana – “Matched comparison of Custodiol versus multidose blood
cardioplegia in complex cardiac operations”
1830 Russell Hodgson – “ICOS-Ig Secreting Xenografts Have Prolonged Survival And Are
Associated with Increased T Regulatory Cells And IL-10 Expression”
1840 Tiffany Tam – “Lactate as a Predictor of Mortality in Type-A Aortic Dissection”
1850 Vachara Niumsawatt – “Risk factors of development of Acute Gangrenous
Cholecystitis and its treatment outcomes”
1900 Anthony Dinh Ta – “The Victorian Radical Prostatectomy Register – Results of 10year Outcomes”
1910 Kevin Ong – “Initial Outcomes of Prostate Cancer Treated With High-Intensity
Focused Ultrasound (HIFU) – The First Australian Series”
1920 Olivia Herdiman – “The role of androgens and CD151 in the progression of prostate
cancer”
1930 Lawrence Lau – “18F-FDG PET for Colorectal Liver Metastases: Standardized Uptake
Value, Total Metabolic Volume and Total Glycolytic Volume Predicts Prognosis”
1940 Andrew Hadj – “Outcomes of palliative patients with periampullary carcinoma
following surgical bypass or biliary stenting”
1950 Adjudication & Light Dinner courtesy of Johnson & Johnson Pty Ltd
2030 Announcement of successful trainees & presentation of Prize
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Matched comparison of Custodiol versus multidose blood
cardioplegia in complex cardiac operations
Fabiano Farto Viana, Philip Hayward, William Shi, Margaret Shaw, Ian Harley, Bruno Marino, Rinaldo
Bellomo, Simon Moten, Marco Larobina, Siven Seevanayagam, George Matalanis
BACKGROUND:
A single or dual-dose strategy for myocardial protection is attractive in long operations, in avoiding the need
to interrupt the reconstruction to readminister cardioplegia. We hypothesized that a single administration of
Bretschneider histidine-tryptophan-ketoglutarate crystalloid solution (Custodiol) offers myocardial protection
comparable to repeated antegrade plus retrograde tepid blood cardioplegia.
METHODS:
We analysed a single-centre prospectively-compiled database, identifying 67 moderate to high risk patients who
received Custodiol. Sixty seven patients who received blood cardioplegia were matched for type of operation,
mortality risk, left ventricular function, ischaemic time and surgeon. Custodiol was readministered after 150 min
when necessary, while blood cardioplegia was readministered every 15 to 20 min. Preoperative characteristics,
intraoperative and 30-day outcomes were compared between groups and between the pairs.
RESULTS:
There were no statistically significant differences in major preoperative variables, except for a higher number
of type A aortic dissection in the Custodiol group (9 versus 1, p=0.02). Euroscore was 8.3 +/- 3.0 vs 8.6 +/- 3.2
(p=0.10). There were no differences in the intraoperative variables. Cross-clamp times were 157 +/- 66 vs 158 +/62 min (p=0.84). Between the 67 pairs, there were no differences in postoperative cardiogenic shock, inotrope
usage, intra-aortic balloon pump or extracorporeal membrane oxygenation requirements, cardiac arrhythmias,
ventilation time, intensive care unit stay or readmission rates. There was a higher number of returns to operating
theatre in the blood cardioplegia group (19 vs 6, p=0.007), with a trend towards re-operation for bleeding in
the blood cardioplegia group (9 vs 2, p=0.055). Postoperative sodium serum levels were lower in the Custodiol
group (138.04 +/- 3.95 vs 140.79 +/- 3.16, p<0.0001). At 30 days, mortality was similar (2 vs. 5, p=0.44).
CONCLUSIONS:
The use of Custodiol is convenient, simple and at least as safe as warm blood cardioplegia for myocardial
protection in complex cardiac operations. A randomised prospective comparison of myocardial protection
strategies would be warranted.

Dr Fabiano Farto Viana
Dr Fabiano Viana is currently a clinical fellow in the Department of Cardiac
Surgery in Austin Heath. He graduated and completed his general and
cardiac surgery training in the University of Sao Paulo. Dr. Viana worked
with the world renowned Prof Tirone David in Toronto and has been working
in Australia since 2007. He is currently focused on myocardial protection in
complex cardiac surgery.
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ICOS-Ig Secreting Xenografts Have Prolonged Survival And Are
Associated with Increased T Regulatory Cells And IL-10 Expression
Hodgson R, Christiansen D, Ziolkowski A, Mouhtouris E, Simeonovic C, Ierino F, Sandrin M
BACKGROUND:
Many patients die waiting for organ transplantation due to a lack of donor organs. Xenografts are an unlimited
resource, however solutions to barriers such as acute cellular rejection have yet to be elucidated. T regulatory
cells (Tregs), through their secretion of IL10, TGFß and interferon-γ, suppress activated T cells to downregulate
the immune response seen in acute cellular rejection, and may also have a role in tolerance to transplanted
grafts. We have previously shown that blockade of T cell co-stimulation with locally expressed ICOS-Ig can
prolong the survival of cellular xenografts and now show that this response is xeno-specific and associated with
increased IL-10 expression and induction of Tregs.
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 at days 7 and 14 and characterised with immunohistochemistry, flow
cytometry and Q-PCR.
RESULTS:
Locally expressed ICOS-Ig prolonged 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 were 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. This result was found to be xeno-specific, with no prolongation of similarly grafted EL4 allografts.
Immunohistochemistry revealed increased numbers of FoxP3+ cells in the perigraft region of both PIEC-ICOSIg grafts and dual PIEC and PIEC-ICOS-Ig grafts at days 7 and 14. Flow cytometry of the graft infiltrating
lymphocytes revealed the majority of these FoxP3+ cells to be of the CD4+CD25+FoxP3+ Treg phenotype.
Furthermore, Q-PCR of these grafts revealed differences in expression of IL-10 but not TGFβ or IFN-γ.
CONCLUSIONS:
The presence of ICOS-Ig induces perigraft Tregs which are associated with prolonged survival of xenografts.
The increased expression of IL-10 in these grafts indicates a critical role of T cell/macrophage binding and
antigen recognition in the presence of ICOS-Ig. 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 Hogson.
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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Lactate as a Predictor of Mortality in Type-A Aortic Dissection
T Tam, S Seevanayagam, G Matalanis
BACKGROUND:
In February 2010, Nichol et al concluded SL to be a predictor of hospital mortality in critically ill patients admitted
to the intensive care unit. These patients included medical and surgical patients including trauma, cardiac/
vascular, gastrointestinal tract, neurological and thoracic/respiratory subgroups. In light of the above finding
and the fact that acute aortic dissection (AAD) is a cardiac surgical emergency where all Type-A AAD patients
proceed to surgery, we postulated that pre-operative SL might predict outcomes in AAD patients. The objective
of surgery is to exclude the primary tear in the aorta, replace the ascending +/- arch of the aorta and ensure
integrity of the aortic root. It is assumed that visceral malperfusion is corrected by restoration of flow through
the true lumen of the aorta.
METHODS:
The data collection for this study utilized a prospective database, which is a superset of The Statewide ASCTS
Cardiac Surgery Database. All Type-A AAD patients since 2001 were included. The immediate pre-operative SL
was recorded from electronic hospital information system and crosschecked with clinical perfusion database.
The SL was entered as a categorical variable using the same categorical values used in the above study by
Nichol et al. In hospital or 30-day mortality was used as the definition of non-survivors. Multivariate analysis was
done using all available predictors of mortality. (Gender, Age, Urgency, Prior cardiac surgery, Neurologic status
at admission) The predictive value of SL was analyzed using chi-squared test for proportions.
RESULTS:
65 patients underwent operative intervention for AAD, of which 46 were males. The age ranged from 28 to 83,
with a bi-modal distribution. SL ranged from 0.50 mmol/L to 13.0 mmol/L with mean value of 2.63 mmol/L. In
Hospital or 30-day mortality was 24%. As expected, increasing age at admission was an independent predictor
of mortality. However, when adjusted for age, SL level was strongly associated with mortality with medium to
high lactatemia (SL > 2 mmol/L) at time of surgery having a high correlation with adverse outcome in every age
group. (Odds Ratio 2.78; 95% CI 0.82 - 9.43; p < 0.09)
CONCLUSIONS:
Lactate is a predictor of mortality in AAD. This observation validates the recently published ICU study in a
more pathology-specific and homogeneous group of patients. Adequacy of restoration of visceral perfusion, in
surgery for AAD may need to be more vigorously evaluated.

Dr Tiffany Tam.
Tiffany Tam graduated from the University of Melbourne in 2007. After
completing her intern and resident years at the Austin, she commenced her
current clinical position as the Unaccredited Registrar in the Department of
Cardiac surgery in May 2010. Her special interests include care for the critically
ill surgical patient, trauma, and general thoracic surgery.
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Risk factors of development of Acute Gangrenous
Cholecystitis and its treatment outcomes
V Niumsawatt.
BACKGROUND:
Gangrenous cholecystitis is considered a more severe form of acute cholecystitis. The risk factors associated
with this condition and its impact on morbidity and mortality compared to non-gangrenous acute cholecystitis
is poorly defined.
METHODS:
Patients with histologically confirmed acute cholecystitis treated between 2005-2010 were identified from a
prospectively maintained database. Those with gangrenous cholecystitis were then compared to those with
non-gangrenous acute cholecystitis.
RESULTS:
184 patients with non-gangrenous acute cholecystitis and 106 patients with gangrenous cholecystitis were
identified. . The risk factors associated with gangrenous cholecystitis included older age (P 0.001), diabetes
(P 0.049), delay in operation (P <0.001), temperature of >38 oC (P <0.001), tachycardia (P 0.002), detection of
muscle rigidity on examination (P 0.01), elevations in white cell count (WCC) (P <0.001), C-reactive protein
(CRP) (P 0.001), bilirubin (P 0.029) a GGT (P <0.001), and elevated urea and creatinine. (P <0.05). There was no
overall difference in complications between the two groups. There was a lower incidence of common bile duct
stones in the gangrenous cholecystitis group (25% versus 13%% P = 0.017). Gangrenous cholecystitis was
however associated with an increase in post-operative ICU/HDU requirement (P 0.023) and was associated
with increased mortality (P 0.017).
CONCLUSIONS:
Gangrenous cholecystitis has certain clinical features and associated laboratory findings that may help
differentiating it from non-gangrenous cholecystitis. It is associated with a higher incidence of mortality.
Minimizing a delay in operative management, which is noted in this condition may potentially improve treatment
outcomes.

Dr Vachara Niumsawatt.
Position: General Surgical Registrar 1st year (Unaccredited)
Employment: Internship and Surgical HMO 2 at Peninsula health. Surgical
HMO3 and Unaccredited General Surgical registrar at Austin Health.
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The Victorian Radical Prostatectomy Register – Results of 10year Outcomes
Ta A, Severi G, Muller D, Syme R, Giles G, Bolton D
BACKGROUND:
The incidence of prostate cancer (PCa) in Victoria rose dramatically in the early 1990s due to the increasing
use of prostate specific antigen (PSA) testing. However, there is a paucity of Australian population-based
studies reporting long-term outcomes following prostatectomy (RP). In 1995, a Victorian Radical Prostatectomy
Register (VRPR) was created to assess the effect of baseline patient demographic, diagnostic and surgical
characteristics on long-term outcomes.
METHODS:
The VRPR is a population-based series of all RPs performed in Victoria for localised PCa from 1995 to 2000
and comprises of socio-economic, demographic, PSA and pathology data. Multivariate Cox regression models
were used addressing PCa-specific mortality (PCSM) after RP, with competing risk models accounting for allcause mortality and biochemical recurrence (BCR). Potential predictors included pre-operative PSA, rural vs
urban residence, public vs private hospital treatment, mode of presentation (symptomatic vs screening), and
adverse prostatectomy pathology findings.
RESULTS:
Over the 5-year period, 2154 RPs were performed with a median follow-up of 10.3 years. BCR occurred in 676
patients (31.4%). Ten-year PCSM and all-cause mortality were 3.8% and 11.6%, respectively. The strongest
and most consistent predictors of BCR, PCSM and all-cause mortality were seminal vesicle invasion and
Gleason score >8. High pre-operative PSA, treatment in a public hospital and positive surgical margins were
associated with BCR, but not mortality. BCR was also strongly associated with PCSM, but risk of BCR was
lower in patients whose diagnosis of PCa was prompted by symptoms of prostatism. Interestingly, patients
from rural areas were at greater risk of PCSM, and in the presence of BCR, a 13-fold increase risk of death from
PCa was observed.
CONCLUSIONS:
The predictors for PCSM in our study were consistent with other international institutional-based series.
However, we found that patients treated in a public hospital or rural setting had poorer long-term outcomes.
This is the first Australian series to present 10-year all-of-population outcomes for localised PCa treated with
RP. It provides an important base for future further subgroup analyses and the development of models, such
as nomograms, to predict event-free survival.

Dr Anthony Dinh Ta
Dr Anthony Ta is a full-time clinical researcher at The Austin Hospital enrolled
in D Med Sci (two-year tenure) under supervision of A/Prof Damien Bolton. He
graduated from The University of Melbourne in 2006 and is currently a Urology
SET trainee (deferred position)
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Initial Outcomes of Prostate Cancer Treated With HighIntensity Focused Ultrasound (HIFU) – The First Australian
Series
Royce P, Ong K, Woo H, Dean T, Appu S, Troy A and Bolton D.
BACKGROUND:
High-Intensity Focused Ultrasound (HIFU) is an emerging technology which has been offered as a minimally
invasive ablative therapy for the treatment of localised prostate cancer.
METHODS:
We retrospectively reviewed the outcomes of 108 patients from Victoria and New South Wales with localised
prostate cancer who were treated primarily with HIFU. Patients had the following clinical staging: T1a= 2 patients,
T1b= 3 patients, T1c= 44 patients, T2a= 23 patients, T2b= 22 patients, T2c= 9 patients, T3a= 4 patients, T3b=
1 patient. 34 patients had a Gleason score of ≤6; 56 patients had a Gleason score of 7; 17 patients’ Gleason
scores were >7; 1 patient’s Gleason score was unavailable.
RESULTS:
108 patients with a mean age of 69.5 years were systematically reviewed up until this point. The mean baseline
PSA was 8.37 (range: 0.98 – 26.7). In all, 60.5% achieved a PSA nadir of ≤1.0 ngml-1 at 12 months, with
52.3% achieving PSA nadir of ≤0.5 ngml-1. In the first 3 months post-HIFU, 12% of patients were treated for
urinary tract infection. In addition, 6.5% developed proctitis with one of them subsequently found to have a
recto-urethral fistula. Mild stress urinary incontinence (no pads) was reported in 42.6% of patients within first 3
months post-HIFU. 51 patients underwent prostate rebiopsy post-HIFU and positive results were found in 48
of them. 15 out of 48 patients were retreated with HIFU, 13 underwent salvage radical prostatectomy, 4 had
salvage external beam radiotherapy; 11 were commenced on androgen deprivation therapy and 5 were offered
active surveillance.
CONCLUSIONS:
HIFU potentially offers an alternative to the conventional active surveillance and radical therapy in certain
instances of prostate cancer. However, long-term outcome data needs to be collected and further evaluation is
required.

Dr Kevin Ong.
Dr Kevin Ong is currently a clinical research fellow at the Department of Urology,
Austin Health where he undertakes his D M Sc research degree.
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The role of androgens and CD151 in the progression of
prostate cancer
Herdiman O, Bolton DM, Frauman AG
BACKGROUND:
Androgen deprivation therapy is a common treatment of prostate cancer. Previous studies have shown that
dihydrotestosterone (DHT) the more active metabolite of testosterone, interacts with other proteins in a complex
way to affect cell structure and function, but the mechanism of DHT in the promotion of prostate cancer
metastasis is not clearly understood. We investigated the effects of DHT on the proliferation and motility of the
androgen responsive human prostate cancer cell line LNCaP.
METHODS:
Using a cell proliferation assay, LNCaP growth was tested by stimulating with 1nM and 10 nM of DHT at 24
hrs in charcoal stripped FBS (CS-FBS). LNCaP cells were also seeded into a 24 well plate BD biocoat matrigel
invasion chamber for 24 hrs prior to stimulation with 10 nM DHT. After 24 hrs and 48 hrs of incubation period
motile cells were fixed and prepared into glass slides. In addition, stimulation of non androgen responsive cell
lines PC3 and a less responsive androgen cell lines DU145 was conducted.
RESULTS:
It was found that cell proliferation and motility of LNCaP cells was significantly increased after stimulation by 10
nM of DHT at 24 hrs (p<0.01) and 48hrs (p<0.01), whilst DHT had minimal effect on control PC3 and DU145
cells.
CONCLUSIONS:
We conclude that DHT influences the androgen responsive cell line LNCaP in increasing cell growth and motility
and may play a role in metastasis. Currently, further experiments are being performed to examine the expression
of CD151, a cell surface protein involved in prostate cancer cell migration (Ang et al 2010 in press) to confirm
the notion that androgens might stimulate prostate cancer cell motility via modulation of other promoters of cell
invasion.

Dr Olivia Herdiman
Olivia is a full-time Urology Research Fellow at the Austin Hospital. She is currently
working towards getting her Doctor of Medical Science degree (D Med. Sci.) from
University of Melbourne under the supervision of A/Prof Damien Bolton and Prof.
Albert Frauman. She graduated from the University of Adelaide in 2005.
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18F-FDG PET for Colorectal Liver Metastases: Standardized
Uptake Value, Total Metabolic Volume and Total Glycolytic
Volume Predict Prognosis
Lawrence Lau.
BACKGROUND:
Biological activity of cancer is the new frontline for evaluating prognosis and best treatment. This pilot study
evaluates the predictive value of 18F-FDG PET on prognosis in patients with colorectal liver metastases.
METHODS:
The study population consisted of all patients (n=20) who underwent liver resection for colorectal metastasis
in 2006-2007 at the Austin Hospital, in Melbourne. Quantitative volume-based 18F-FDG PET analysis was
performed to obtain the maximum standardized uptake variable (SUVmax), tumour metabolic volume (TMV)
and the total glycolytic volume (TGV). Correlation of these variables to overall survival and disease-free survival
was assessed using receiver operating characteristic/area under the curve (AUC) and Kaplan Meier survival
analysis.
RESULTS:
With a mean followup time of 32 months, disease-free survival was 48% (11/23). AUC analysis revealed
significant correlation between TMV (0.864, p=0.008), TGV (0.864, p=0.008) and SUVmax (0.841, p=0.013)
with disease free survival. For overall survival, AUC values for TMV (0.897 p=0.007), TGV (0.885, p=0.009) and
SUVmax (0.859, p=0.014) also showed significant correlation.
High TMV, TGV and SUVmax was significantly predictive of poor overall and disease free survival on Kaplan
Meier analysis.

CONCLUSIONS:
Avidity of 18F-FDG uptake on preoperative PET correlates with prognosis in patients undergoing resection of
colorectal liver metastases. Along with its current use in detecting metastatic colorectal cancer, PET imaging is
currently available technology that can improve prognostication and aid treatment planning in the near future.

Dr Lawrence Lau, MBBS.
Dr. Lawrence Lau is a SET 2 general surgical registrar at the Austin Hospital. After
graduating from University of Sydney in 2005, he went on to finish his internship
at the Royal Prince Alfred Hospital before moving to St. Vincent’s Hospital in
Melbourne. His current research interests are in predicting patient prognosis based
on cancer biology, in particular, with non-invasive modalities such as PET imaging.
Other projects he has completed include comparing the long-term outcomes of
bioprosthetic and mechanical heart valves in the setting of re-do operation, and
analysing as to whether the age of transfused packed red cells convey survival
or morbidity differences in the critically ill patient. Aside from surgical training,
Lawrence is a keen skier and rock-climber, and last year, volunteered overseas for
three months, treating surgical conditions in southwest Uganda.
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Outcomes of palliative patients with periampullary
carcinoma following surgical bypass or biliary stenting
Andrew Hadj
BACKGROUND:
The majority of patients with periampullary cancers are not suitable for curative resection, due to locally advanced
disease, metastases or poor health. Endoscopic biliary stenting and surgical bypass may be utilized in such
cases for symptom control. The true benefit of one technique over the other is controversial. The outcomes
of patients with periampullary cancers treated by surgical bypass or endoscopic stenting were determined and
factors influencing survival were determined.
METHODS:
Patients with periampullary malignancy treated in a specialist hepatopancreatic biliary unit between June
2004 and June 2010 by surgical bypass or endoscopic stenting were identified from a prospective database.
Outcomes measured were determined and factors affecting survival were identified.
RESULTS:
Sixty-nine patients (male n=40; 58%; median age 72 (range 48-94 years) were included in the analysis. Combined
biliary and gastric bypass was performed on 28 patients, while 41 patients underwent a stenting procedure
(total metallic stents n=39; 95%). Patients undergoing stenting were generally older (74 vs 68 p=0.014) and
less likely to be offered chemotherapy (46% vs 74% p=0.027) than the surgical bypass group. The stenting
group required significantly more procedures than the surgical bypass group. Metal obstruction occurred in
16 of 39 (41%) patients treated by metal stenting during the study period, with a median stent patency of 224
days. There was no specific factor identified as significantly influencing stent patency, with stent occlusion
correlating with increased survival. The overall median survival of patients in this study was 7 months with no
significant difference between the stenting and bypass groups (p=0.992). The presence of metastases was
the only independent factor associated with decreased survival. Increased survival was observed in patients
where abdominal pain was the predominant initial symptom.
CONCLUSIONS:
There was no survival difference between stenting versus surgical bypass for palliation of periampullary cancer.
There is however a high rate of stent occlusion and need for repeat procedures in patients treated by metal
stenting, suggesting that stenting may be best suited to patients predicted as having the shortest survival.

Andrew Kenneth Hadj, MBBS, BMedSci (Hons)
Andrew is an HMO 2 surgical resident at the Austin/Northern Hospital having
completed a Advanced Medical Science Degree with the Department of Surgery,
HPB Austin Hospital from 2005-2006, studying lymphatic patterns in CRC liver
metastases in a murine model.
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If we knew what we were doing it wouldn’t be research.
- Albert Einstein

15

At Johnson & Johnson medical, surgical training and medical education has always been
an integral part of our commitment to transforming patient care and the advancement of
minimally invasive surgery.
We have facilitated the training of surgeons, operating room nurses and other health
care professionals on the latest surgical procedures and instrumentation for decades.
We believe in grass roots activity and will continue to support training programs long into
the future.
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Johnson & Johnson Medical offers a wide range courses across many specialties and at
varying levels of expertise. Included in these are:

Clipless Axilla Workshop

HEROs Course (Advanced energy course for
nurses)

Sutureless Thyroidectomy Course

Preceptoring - GYNECARE TVT

Brisbane Advanced Laparoscopic Training

STERRAD Comprehensive Training

course (BALT)

Workshops

Sydney Colorectal Surgical Course (SCSC)

NUM Development Workshops

Adelaide Advanced Laparoscopic Colorectal

Below The Knee workshops (BTK)

course (C4LapCR Adelaide)
Brisbane Advanced Laparoscopic Colorectal

Renal Fistulaplasty workshops

course (C4LapCR Brisbane)
Perth Advanced Laparoscopic Colorectal

Automated Endoscope Cleaner &

course (C4LapCR Perth)

Reprocessor Workshop

Open Hernia Course

Laparoscopic Hernia Course

If you are interested in attending one of these courses or would like more information
regarding our Professional Education program please contact your local Johnson &
Johnson Product Specialist.
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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.

2009: Russell Hodgson (Basic Science Prize) - Local Expression of ICOS-Ig Promotes Xenograft 		
Survival Through The Induction of Regulatory T Cells
Simon Chong (Clinical Prize) - Minimally invasive measurement of cardiac output during 		
surgery and critical care: A meta-analysis of accuracy and precision.
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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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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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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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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 124IcG250 (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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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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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 Ki67 & 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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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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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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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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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.
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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, wildtype 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.
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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 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.
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.
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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.
Pathways to Discovery:
This is the flagship publication for the research arm of the department. Printed as an 88 page A4 full colour
booklet it contains details of all undergraduate and post graduate research degrees offered by the department
along with information on research groups and research projects available to science students and surgical
trainees to undertake. It is also available in electronic format for ease of access.

31

CONTACT INFORMATION
The University of Melbourne,
Department of Surgery, Austin Health,
Studley Rd., Heidelberg, Vic 3084.
T:
F:
E:
W:

+61 3 9496 5468
+61 3 9458 1650
surgery-armc@unimelb.edu.au
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

