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TIIE INCIDENCE OF WOUND INFECTION AFTER POSTERIOR CERVICAL
SPINE SURGERY
Matthew D. Bames, Susan M. Liew

INTRODUCTION The incidence of infection in instrumented, posterior, cervical spine procedures ranges from
Doh

to 18%(1). Generally, higher

rates have been reported after posterior surgery (than anterior surgery)

for small

series of specific procedures or diagnoses. In addition, risk analyses for posterior cervical wound infections have

usually been extrapolated fr6m posterior lumbar procedures. We assessed the rates of surgical site infection (SS|
after posterior cervical spine surgery and the risk factors that influence these infections.

METHOD This is a retrospective review of 85 consecutive patients, who underwent posterior cervical spine
procedures at

a tertiary spinal referral centre between March 1998 and August 2006. Medical histories

were

examined for evidence of SSI as diagnosed by Centres for Disease Control and Prevention criteria(2). 5 histories

were unavailable for study. The indications for surgery included trauma, degenerative conditions, instability, and
other deformities in decreasing order of frequency. Tumours and primary infections were excluded.

RESULTS Using the most stringent criteria for diagnosing SSI we found 14 infected patients (16.47%). All
patients were at least six months post surgery and the most recent patient to be diagnosed with an infection was one

year post their initial surgery. Significant risk factors for SSI were the post-operative use of a collar (OR 16.77,
95%

Cl2.08 to 135.26) and a traumatic aetiology necessitating emergency surgery (OR 6.23, 95% Cl 0.77 to

50.56), but age and fracheostomy insertion did not appear to be significant risk factors. Seven of the 14 patients

(50%) required at least one re-operation for wound debridement, with four requiring a skin flap for closure.

All

14

patients had successful outcomes with complete resolution of their infection.

DISCUSSION This paper confinns a high incidence of SSI after posterior cervical surgery at a l,rurtiary spinal
referral centre. The most significant risk factors for SSI in our patient population were found to be a traumatic
aetiology and the use of a collar post-operatively. Obviously

it is important to develop

strategies to minimise the

risk of infection after posterior cervical surgery, and the findings of this paper lead us to question the use of collars
post-operatively.
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PUTTING THE SQUEEZE ON THIGH TOURNIQUETS

- ARE PROLONGED

INFLATION TIMES ASSOCIATED WITH INFECTION IN PRIMARY TOTAL
KNEE ARTHROPLASTY?

.

Matthew Barnes, Camdon Fary, Chuan Tan

INTRODUCTION Use of constrictive thigh tourniquets during total knee arthroplasty (TKA) is an effective way
of controlling blood loss intra-operatively. Recent data however suggests that toumiquets increase postoperative
wound hypoxia, which may contribute to the development of deep infectionsr. We investigated the effects of
prolonged toumiquet times and how they influence the rate of deep infections in TKA.

METIIODS This is a retrospective review of consecutive patients at a tertiary hospital who developed acute
infections (within 3 months) after primary TKA. The study spans a period of twelve years from 1995 to 2007,with
strict criteria used to diagnose deep infection and all patients requiring two-stage knee revision surgery. Toumiquet
times for their primary TKA were collected from medical records and compared to tourniquet times from a control
group, which consisted

of

19 patients who were the next

TKA by the same surgeon. Recognised risk factors for

TKA including psoriasis, inflammatory arthritis, steroid use, diabetes and previous knee surgery' were

also

collected and compared with the control group. An unpaired t-test was used to analyse the data.

RESULTS The mean toumiquet time for primary TKA in the infected group was 119.0 minutes (SD 21.6; range
80 to 149, 95% CI109.6

to 128.0). In contrast the mean tourniquet time for the non-infected control group

88.0 minutes (SD 18.7; range 60 to 133; 95% C[78.6 to 97.4)

was

- an observed difference of 31 minutes. Unpaired t-

test analysis confirmed the difference to be significant with a p-value of < 0.001. The recognised risk factors for

TKA infection were similarly distributed amongst the 2 groups. In addition the average age was five years older
and a higher percentage of smokers was observed in the control group.

DISCUSSION This paper confirms significantly longer tourniquet times for infected primary TKA

when

compared to a non-infected control group, and leads us to question the safety of inflating thigh tourniquets past a
certain period of time during

TKA.

Unfortunately several other factors, apart from those akeady mentioned, may

also contribute to deep infection including complexity of the operation, use

of laminar air flow, experience of

operating surgeon or even the number of people present in theatre...
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ULTRASOUND FOR INGUINAL HERNIA
Clough A, Tauro P, Ewing H, Trenary J

BACKGROUND
Clinically detectable inguinal hernias are usually offered surgical repair and ultrasound findings in the
groin have been shown to correlate well with operative findings in patients with clinically detectable
inguinal hernias. But in the case where a patient has groin symptoms with a positive ultrasound but no
clinical hernia, it is controversial whether surgical repair should be offered. This clinical scenario is
becoming common in general surgical clinics.

AIM
To establish the incidence of inguinal hernia as defined by ultrasound examination in an asymptomatic
male population. Younger and older age groups are compared to determine whether ultrasound
abnormalities correlate with advancing age.

METHODOLOGY
Asymptomatic male subjects aged20-40 or 60-80 years were identified from surgical outpatient clinics
and hospital wards.

All

subjects completed a questionnaire to confirm the absence of groin related

symptoms and underwent examination by a consultant surgeon to confirm the absence of a clinically
apparent hernia. Subjects then underwent bilateral groin ultrasound and findings were recorded in a

quantitative and qualitative format.

RESULTS (Interim)
So far, 38 groins have been examined comprising 19 subjects. The percentage of all subjects with at least

one hernia on ultrasound, was 37o/o. This corresponded to 260/o

of all groins examined. All of

these

hernias were in the 60-80 age group which comprised 13 of the 19 subjects. Therefore, the percentage

of

asymptomatic subjects over 60 with at least one groin hernia on ultrasound was 54Yo compared to Uoh in
the 20-40 age group. The difference between older and younger subjects is statistically significant (54oh
vs \Yo, p

:

0.04, Fisher's Exact Test). For total groins, the difference is also significant (38% vs 0oZ, p

:

0.02)

CONCLUSIONS
This study shows that asymptomatic male patients over 60 who do not have a clinically apparent inguinal
hernia have a high incidence (54%o) of a diagnosis of groin hemia on ultrasound. This suggests that

clinical interpretation of positive groin ultrasounds is difficult in elderly males who have a normal clinical
examination. Ultrasound of the groin to investigate non-specific pain is therefore likely to be more useful
in younger patients.
i-

"F-FLUoRorIryMIDrNE posITRoN EMrssIoN ToMoGRAprry GLT-rET)
AS A MARKER OF CELLULAR PROLIFERATION IN RENAL CELL

CARCINOMA
Wong Pr'2; Lee ST2'3'a; Eng J3; Murone C2; Berlangieri SU3; Pathmaraj
Lawrentschuk Nr'2; Davis ID2; Bolton

DM';

C;

O'Keefe GJ3; Byme AJ3;

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.

a

Department of Medicine, University of Melbourne, Austin Health, Heidelberg, Australia.

Background: I8F-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.

Method: 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 (SUV,,.,) 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

SUV.*

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 SUV.,*
(p-value 0.001,

r:

0.8) and betweenKi-67 & FDG SUV.*(p-value 0.005,

r:0.73).

Conclusion: 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.

THE VIC T ORIAI\ RADICAL PROSTATECTOMY REGISTER
Rodney Syme, Damien Bolton, Gianluca Severi, Adee-Jonathan Davidson. Jeremy Millar, John Pedersen,
Helen Kelsall, Charmaine Smith, Graham Giles.

Objective: The Victorian Radical Prostatectomy Register is a whole of population-based series of all
radical prostatectomies (RPs) performed

in Victoria, established with the aim of

documenting and

evaluating the use of RP. We aimed to identiff the characteristics of the cohort and investigate possible
associations.

Materials

&

Methods: a total of 2,154 RPs were performed in Victoria from July 1995 to December

2000. We used linear regression, logistic regression and polytomous logistic regression to investigate
associations.

of

Results: Socioeconomic status for cases was higher than for the general population in Victoria:34o/o
cases being
53o/o

in

in the highest quintile (P < 0.0001). The proportion of screen-detected

1995 to 79%

decreased from35Yo

in 2000 (P

in

1995

:

cases increased

0.0004). The proportion with Gleason score

ta l4o/o in 2000, while

cases

from

5 or less from

RP

with Gleason score 6 to 7 increased from 60%

to 79o/o(P<0.0001). Age at surgery and PSA levels at diagnosis decreased over time (P

:

0.006 and P

:

0.04 respectively). Concordance between Gleason score from biopsy and from radical prostatectomy
specimen was only

3l%

and improved

with time only marginally.

Conclusion: This first analysis provides

a

detailed description

of the demographics

of

radical

prostatectomies in the VRPR and confirms in a whole of population setting findings previously reported

in clinical series like migration to lower clinical stage and to Gleason scores 6 to 7 . The follow up of the
VRPR cohort with respect to various outcomes will be the subject of future studies.
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PHARMACOECONOMICS OF INHALATIONAL ANAESTHETICS AGENTS

:

AN ll.YEAR COST IDENTIFICATION AI\ALYSES
Laurence Weinberg, David Story, Larry McNicol
Department of Anaesthesia, Austin Hospital, Melbourne, Victoria.

Background: Anaesthetic departments account for 2-3%o of the total hospital budget, with anaesthetic drugs
accounting for 5-8%o

of total pharmacy expenditure. Inhalational agents account for

20%o

of anaesthetic

drugs

therefore axe 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 Ll-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 patterrs 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 Q40nL) were $157, $336, $170 respectively, and for the financial
years endin g 2005 to 2007 , cost per bottle was $ 109, $265,
decreased

from 384 bottles/year

increased from226 bottles/year

in

in

1997

$

180 respectively. The number of bottles of Isoflurane

to 204 bottles/year in 2007. The number of bottles of

Sevoflurane

1998 to 875 bottles/year in2007. Desflurane use coflrmenced at Austin Health

in

2002 with 34 bottles being used. This increased to 163 bottles/year in 2007. Expenditure for Isoflurane decreased

from $88,985lyear in 1997 to $22,006lyear
$ll,44llyear in
$29,340lyear

in

1997

in 2007. ln

contrast, Sevoflurane expenditure increased from

to $274,6921year in 2007. Desflurane expenditure increased from $5,855/year in2002 to

2007 . Total cumulative expenditure

for inhalational agents was $ 100,427lyear in

1997 , increasing

to $326,038lyear 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
isoflurane and $6.89

lllmin (low flow), is $1.54 for

for Sevoflurane. At fresh gas flows of 6 Llmin (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 Isoflurafle, a total savings

of

S866,565 would have been achieved for this 1l-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%o reduction

per year in Sevoflurane usage could be achieved by utilising Isoflurane in its place, atotal net savings in excess
$1.8 million

of

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 minimizali6n for inhalational anaesthetic agents. Cost containment is
also influenced by the rational use of available inhalational agents.

ASYMPTOMATIC METASTATIC BONE DISEASE IN HORMONE
REFRACTORY PROSTATE CAIICER
Raiarubendra" Nieroshan. Bolton, Damien. Woo, Henry.

Introduction: Prostate cancer metastatic to bones is often initially diagnosed when

a patient presents

with

pain, fracture or other local complications. We sought to ascertain the prevalence of asymptomatic bone
metastasis when prostate cancer becomes hormone refractory.

Patients and Method: ' An analysis was undertaken of patients who developed hormone refractory
prostate cancer, and who had not previously been known to have had metastatic disease to bones prior to

the introduction of hormone manipulation therapy. These patients underwent bone scan at the time of
diagnosis of hormone resistance.

A total of 33 patients were identified over an l8-month period from

public hospital outpatients and urologists private practices.

l
l
l

I

i

Results: Of the 33 patients nine had positive bone scan results for metastatic disease. Five of these
positive scans were patients who did not have any suggestion of bone pain. All patients with positive
bone scans had PSA doubling times of less than six months.

Discussion: The development of bone metastases can severely debilitate a patient and greatly impair

quality of life

if left untreated. From our study we note that a considerable

number of patients had

asymptomatic bone metastasis early after being diagnosed as having hormone refractory prostate cancer.

Urologists should be alert as to the possibility of future morbidity in this group. Pre-emptive intervention
may reduce such morbidity. This report should facilitate more detailed studies on this topic.

Conclusion: Ascertaining the presence of asymptomatic bone metastasis at the time of diagnosis of
hormone refractory prostate cancer may help identi$, disease that could be closely monitored or preemptively treated in order to reduce patient morbidity.

LIVER RESECTION: A REGIONAL HOSPITAL EXPERIENCE
T Yong, PM Hewitt, R Bohmer and G Pande

Background

Liver resection is a significant'operation usually limited to large metropolitan hospitals. We first started
performing liver resections at the Launceston General Hospital (LGH) which is a regional centre (bed
capacity 280) in 2000. This is a sunmary of our experience.

Methodology
Data of liver resections performed between May 2000 and January 2007 at the LGH was collected
prospectively and reviewed with particular affention to patient survival, post-operative complications and
disease recurence.

Results
There were 81 consecutive liver resections during the study period.

All these were

done using intra-

operative ultrasound to determine resection margins and an ultrasonic dissector, together with portal

inflow control. Metastatic colorectal adenocarcinoma was the most frequent pathology (n:51). Six
patients had metastases from primaries other than colorectal cancer. There were 13 resections for primary

liver/ biliary malignancy, 1 for contiguous invasion by gashic cancer and 10 were for benign conditions.
There were 4 reported minor bile leaks post-operatively. No patient had post-operative haemorrhage.
There were 4 deaths in-hospital

-

2 liver failure, 1 septicaemia and 1 pulmonary embolism (surgical

mortality 5%). At the time of this audit, 35 cancer patients are disease free, 13 are alive with disease and
17 have died (14 from recurrent disease).

Conclusion
Resection provides the best hope of cure for patients with primary or secondary hepatic malignancy. With
adequate expertise liver resections can be performed safely in a regional hospital.
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The Influence of Vascular Inflow Occlusion on Progressive Liver Necrosis and Microvasculature

Following Interstitial Laser Thermotherapy
Authors: M Nikfarjam, C Malcontenti-Wilson, C Christophi. Department of Surgery, University of Melbourne, Austin
Health.

Background: Laser, radiofrequericy and microwave are corlmon techniques for local destruction of liver tumorns by

I

focal hyperthemtia. The main limitation of focal hyperthermia treatment is the volume of necrosis that can be

J

achieved. Blood flow occlusion is commonly advocated as an adjunct to focal hyperthermia to increase the volume
tissue necrosis based on macroscopic and histological assessment of immediate or direct thermal

of

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 sffain mice at2W 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 at24,48 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-viyo 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;.F0.005). 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;

I

P0.011).

The patterns

of

microvascular injury were similar in both groups, varying in extent.

Conclusion: 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 CelI carcinoma using Polarographic Oxygen Sensor Measurements,
Immunohistochemistry and serum Osteopontin.
Authors: N Lawrentschuk, C Murone, AMT Poon, J Sachinidis, G O'Keefe, LG Johns-Pltra, Z. LIU, I Davis, AM
Scott,

DM Bolton (Jniversity of Melbourne, Departments of Surgery and (Jrology; Ludwig Institute for

Cancer

Research, Austin Health.

Introduction & Obj ectives
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

l

I

Method
Patients who were undergoing radical nephrectomy for RCC had

renal cell cancers

in vivo using a Polarographic Oxygen

:

Sensor.

1) Evaluation

of oxygen levels (pO2) within their

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
1.zmmHg) compared to normal renal tissue (26.3mmHg). Microvessel density is increased
normal tissue indicating increased angiogenesis. Other markers
patients with RCC was greater at 17.65+ 5.3

nglml (meant

if hypoxia were

in RCC

compared to

also increased. Serum osteopontin in

95% C.l.; range 5-41) compared to controls 8.751 2.L7

nglml (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.

T2
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A randomised, double-blind, placebo-controlled cross-over pilot sfudy of glibenclamide in patients

with septic shock
Authorc: Stephen Wanillow. Moritoki Egi, Rinaldo Bellomo
Department of Intensive Care, Austin Hospital, Melboume, Ausfialia.

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 hyperpolarizatronthis restoring intra-cellular

Ci*

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.

Mahod
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 altemative 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: 5.97t2.17 vs7.65+2.43 (P<0.0001) and increased the need for parenteral glucose
administration. During glibenclamide fieatment mean noradrenaline requirements fell from 13 to 4 pmoUmin
compared to a change from 19 to 7

pmoVl for placebo. The two changes represented

a decrease

of

78.9o/o

andTl.loh

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
xenografted human Renal Cell Carcinoma

in animal

models using '2aI-cG250

IX

expression with

Positron

Emission

Tomography, Biodistribution, and Oxygen studies.

Authors: 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 University of Melbourne, Deportments of Surgery and
Urology; Ludwig Institutefur Cancer Researclt and the PET Centre, Austin Health.

Introduction:
Hypoxia stimulates angiogenesis and has been demonstrated in tumours where it correlates with resistance to freafrnent
and poor prognosis. We have demonsffated 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 (It2\.

Method:
Balb/c nude mice had human RCC (SK-RC-52) xenografted subcutaneously. Tumours were grown to different
t'ol-cc250
volumes with oxygen levels measured. Furttrer groups then had the radiolabelled monoclonal antibody
lthat
binds to CA

IX) injected intravenously

studies performed on days

and had Positron Emission Tomography (PET), gamma counting and oxygen

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
Furthermore, CA

IX was

expressed by tumours with maximal uptake

of

12al-cc250

established (P<0.001).

on days 213 by distribution with

gamma counting that could be correlated with uptake on PET imaging. Also, r2al-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

wittr r2al-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 ofcancers.
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AUSTIN RESEARCH PRIZE WINNER 2006
Capillary morphology is changed by severe acute pancreatitis and is improved by hyperbaric oxygen.

i

C. Cuthbertson, K. Su, C. Malcontenti-Wilson, V. Muralidharan,C. Christophi
Dept. Surgery, University of Melboume, Austin Hospital, Melboume, Victoria.

Background: Severe acute pancreatitis is characterized by alterations to the microcirculation, particularly affecting the
capillary ffee, 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 weighing250-3509 were induced with severe pancreatitis by bilio-pancreatic
infusion of 4oh 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 l2-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 Shamoperated 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

2).

Microvascular casts

decreased capillary density and increased capillary cast

diameter. Capillary

(Image 1). Significant morphological changes appeared at 24 hours post induction (Image
demonstrated poor capillary

filling,

diameter was increased (from 6.7pmto 10.3pm at24Ir, p<0.01, and 11.8trrm at 48hr, p<0.001), capillary heterogeneity
was increased (range increased from l3.8pm to 21.4 pm, p<0.001) and capillary density was reduced (from I l40pm2

to 758pm-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 (hnage

These changes became apparent at 48 hours post induction, and were maintained at 72 hours.

3).

At 48 hours, capillary

diameter was decreased toward normal (from 1l.8trrm to 8.4pm, p<0.01), range was reduced, and capillary density was
increased (ftom 722pm' to 901 pm-', p<0,0 1).

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 altemative therapy in acute pancreatitis.
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DEPARTMENT OFSURGERY
RE SEARCH OPPORTUNITIE S
MEDICAL & BIOMEDICAL EDUCATION is a significant focus of the department.
This includes undergraduate teaching, Advsnced Medical Studies (AMS) research progrom
for medical students and postgraduate teaching for future surgeons as part of the floyal
Australasian College of Surgeons. Other undergraduate and postgraduate courses conducted
by the department include a Biomedical Honours Course, as well as Doctor of Medicine
(MD) and Doctor of Philosophy (PhD) courses. Students undertaking courses within the
department originate from both local and international institutions with a number of
candidates from South East Asian centres undertaking doctoral courses at present.

COLLABORATIVE RESEARCH is a major activity of the department in developing
our research programs. This includes collaborative projects for both Biomedical Honours
and Doctoral postgraduate programs. Collaboration at present includes local institutes such

as the Ludwig Institute

of Cancer Research as well as International

centres.

RESEARCH HIGHER DEGREE (RIID) PROGRAM
The Department of Surgery strongly encourages the undertaking of RHD by thesis
(PhD, MD, M Surg und MSc). The main focus of such research is related to hepatobiliary-pancreatic disorders, organ transplantation and regulatory peptides and
transplantation immunobiology. 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
targeting 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. The
clinical activity inherent in the department offers excellent opporfunity for the sfudy

of human disease based on tissue samples obtained from clinical practice.
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HPB RESEARCH GROUP
RESEARCH PROJECTS & OPPORTUNITIES
The HPB Research Group is headed by Prof C Christophi and consists of a number of separate research
areas. These include Liver Malignancy, Liver Regeneration, Liver Transplantation and Pancreatic Diseases.
LIVER MALIGNANCY
Colon cancer is the commonest cause of cancer related deaths in western society across both genders. The
majority of patients with colon cancer develop liver metastases which is the main cause for mortality. Only
a small proportion of patients with liver metastases (10-15%) are suitable for surgical resection which results
in a cure in approximately 30-40%. Recurrent liver metastases account for the majority of deaths in this
group. In keeping with the urgent clinical need for other effective treatments the major focus of our research
is directed towards developing novel therapeutic modalities with better tumour targeting and wider applicability
in patients with liver metastases.
Treatment of Colorectal Liver Metastases by Vascular Targeting agents: Effect of Oxi4503 and CA4P
Treatment of Colorectal Liver Metastases by Anti-Angiogenic agents: Effect of ACE Inhibitors and Angiotensin
Receptor Blockers
Macromolecular Drug Delivery Systems targeting vasculature of Liver Tumours
Immune Response after Tumour Cell Immunization and Laser Ablation

LIVER REGENERATION
The process of liver regeneration has a major clinical impact in the treatment of liver tumours. It allows for
surgical resection of liver tumours but at the same time the potential for tumour growth stimulation also
exists. This research subgroup addresses a number of critical, clinically relevant issues relating to liver
regeneration and tumour growth.
Role and patterns of growth factors in liver regeneration following partial hepatectomy
Effect of Liver Regeneration on Growth of Liver Metatsases
Lymphatic Patterns in Primary and Secondary Liver Tumours
Role of the Renin Angiotensin System in liver regeneration and tumour growth

LIVER TRANSPLANTATION
Liver transplantation has been established as the only curative therapy for end stage chronic liver disease
and primary liver tumours. Ischaemia preservation and reperfusion injury and acute rejection lead to increased
mortality and morbidity and some loss of transplanted organs. Hyperbaric Oxygen Therapy is effective in
ameliorating ischemia and reperfusion injury and also has immunomodulatory effects. The aim of this
program is to determine the applicability of HBO therapy in clinical liver transplantation. The relevance of
this project is greatly underpinned by the attachment of the Liver Transplant Unit Victoria to the University
of Melbourne, Department of Surgery Austin Health. In addition, this project is a national collaborative
study being conducted in conjunction with Dr Ian Miller, Hyperbaric Unit, Alfred Hospital.
Role of HBO Therapy in modulation Acute Cellular Rejection after liver transplantation
Effect of HBO Therapy in Ischaemia, Preservation & Reperfusion Injury (IPRI)
Effect of HBO therapy on hepatic microcirculation during liver transplantation

PANCREATIC DISEASES
Acute pancreatitis is an inflammatory condition of the pancreas which in its most severe form causes
significant morbidity and mortality. Few therapies are available that modify the natural course of the disease
and prediction of progression to the severe form is difficult. Management deals mostly with supportive
therapies and treatment of complications. HBO therapy has been shown to be effective in modifying the
severity of pancreatitis. Positron Emission Tomography (PET) Scanning may allow early assessment of
microcirculatory disturbances and provide a prognostic predictor. This project is a national collaborative
study involving the Ludwig Institute, Austin Hospital and the Hyperbaric Unit at the Alfred Hospital.
Effect of HBO Therapy in Severe Acute Pancreatitis
Microcirculatory changes in severe acute pancreatitis and HBO therapy
Role of PET Scanning in the assessment and progression of severe acute pancreatitis
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REGULATORY PEPTIDES GROUP
RESEARCH PROJECTS & OPPORTUNITIES
The Regulatory Peptides Research Group is headed by Prof Arthur Shulkes and Assoc Prof Graham Baldwin
which focuses on the mechanisms by which peptide growth factors stimulate the growth of the normal
gastrointestinal mucosa and the development of gastrointestinal and other cancers. At present we are
concentrating on two structurally un-related growth factors, gastrin and gastrin-releasing peptide. Our long
term goal is to design and test new therapies for colorectal carcinoma (CRC). As the same growth factors
are probably involved in other cancers we are also investigating prostate and renal cancers.
The gastrin field has been revolutionised in the past decade by the discovery that non-amidated gastrins
(NAGs) have a completely different spectrum of biological activities from mature amidated gastrin (1).
Studies from several laboratories including our own have shown that, as well as stimulating the proliferation
and migration of a variety of cell lines in vitro (2), NAGs promote proliferation of the colonic mucosa, and
accelerate CRC development in vivo. Clinical studies have shown that CRC produce NAGs, that circulating
concentrations of NAGs are increased in patients with CRC, and that a circulating gastrin concentration
above normal was associated with a 3.9-fold greater risk of developing CRC.Despite the potential importance
of these discoveries it is not clear which are the bioactive NAGs, the structure of the receptor(s) responsible
remains undefined, and no selective antagonists are available.
We recently demonstrated that gastrins selectively bind two Fe3+ ions with high affinity, and that binding
of Fe3+ ions is essential for the biological activity of NAGs. These observations stimulated a reappraisal
of the role of gastrins in metal ion homeostasis, which led to our unexpected observation that circulating
gastrin is increased in animals and humans with iron overload (5). We are currently investigating whether
alteration of gastrin expression results in reciprocal changes in iron homeostasis.
Gastrin-releasing peptide (GRP) was initially discovered in the stomach, and named for its potent stimulation
of gastrin release (3). However the widespread distribution of GRP, with significant amounts present in the
central nervous system and throughout the entire gastrointestinal tract, suggests more general actions. In
particular GRP has been recognised as the prototypical autocrine growth factor, based on the detection of
GRP and its cognate receptor in small cell lung carcinoma (SCLC). GRP is also a potent mitogen for several
other types of carcinomas including colorectal, pancreas, prostate, and breast. Although it has been assumed
that bioactive GRP peptides are derived exclusively from residues 1-27 of the GRP precursor proGRP,
peptides derived from the C-terminus of proGRP are present in normal and tumour tissues. We have expressed
several C-terminal fragments of proGRP in bacteria, and are now investigating their biological activities
in vitro (6), and in animal models of CRC. We are also investigating the role of the GRP peptides in prostate
and renal carcinomas.
The laboratory is funded through multiple NHMRC Project Grants, through the Austin Hospital Medical
Research Foundation, and through a NIH (USA) Project Grant The Biology of Gastrin-Ferric Ion Complexes
held by Assoc. Prof. Graham Baldwin with Prof. Shulkes, Assoc. Prof. Greg Anderson (Queensland Institute
for Medical Research), Prof. Ray Norton (the Walter and Eliza Hall Institute) and Prof. Ted Baker (University
of Auckland).
GASTRIN IN CANCER
Gastrin as a Growth Factor in Colorectal Cancer.
How do Gastrins Stimulate Cell Proliferation and Inhibit Apoptosis?
Role of Growth Factors in the Development of Liver Tumours.
GASTRIN IN HOMEOSTATSIS
A New Role for an Old Hormone: Gastrin - Iron Interactions
GASTRIN RELEASING PEPTIDE
Gastrin-releasing Peptide as a Growth Factor in Colorectal Cancer.
Role of Gastrin-releasing Peptide in the normal and diseased kidney
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TRANSPLANT IMMUNOBIOLOGY
RESEARCH PROJECTS & OPPORTUNITIES
The Transplantation Immunobiology Research Group is headed by Prof Mauro Sandrin. The focus of the laboratory
can be broadly grouped into two main areas of Transplantation Immunobiology, and Glycoimmunology.
An advance in surgical and immunosuppressive techniques has led to organ transplantation as the method of choice
for the treatment of many diseases. However, the number of suitable donors is dwindling, due to many factors, but
largely because of the reduction in deaths from car accidents. Xenotransplantation, the transplantation of organs from
species other than humans, is now seen as a viable solution to the world wide problem of lack of supply of suitable
human donors.
The pig is the most suitable animal for a variety of reasons. Unfortunately, all humans contain natural antibodies to
pig tissues. The antibodies would bind to the transplant and cause its destruction within minutes (so called hyperacute
rejection). Recent studies from our laboratory have indicated that most, if not all, of these human antibodies react
with the sugar galactose that is present on many molecules on the surface of transplanted pig tissues. Our studies have
indicated a large amount of galactose is present in pig blood vessels and this guarantees the early rejection of transplanted
organs such as kidney, heart and liver. The production of pigs that do not express the galactose sugar is an important
pre-requisite for successful xenotransplantation. Mice that lack this sugar were produced and form the basis of our
experimental models. However, until the recent use of animal cloning by nuclear transfer the technology to perform
this in pigs was not available. We had described an alternative strategy to reduce the amount of galactose sugar
expressed by transgenic animals, a technique that is suitable for the production of transgenic pigs. We will examine
a number of different transgenic mice expressing a combination of genes that reduce the expression of the galactose
sugar and determine the effects of these modifications on organ and cell transplantation. These studies will be the
prelude to the production of pigs that could be used for human transplantation.
As galactose is a sugar, the laboratory also studies the enzymes that add sugar to cells. Glycosylation (addition of
carbohydrate) of proteins and lipids by the cell has a profound influence on all aspects of the life of the cell and the
whole organism. This process occurs in the endoplasmic reticulum and Golgi apparatus where a group of enzymes
known as glycosyltransferases, sequentially add sugars. This project aims to study the structure - function relationship
of these biologically important enzymes by several means. Genetic engineering techniques will be used to generate
mutants of these enzymes so that they are no longer able to transfer the appropriate sugar. Finally, we have shown
that these enzymes are specifically located in a subcompartment of the cell due to a small amino acid sequence on
part of the glycosyltransferase and we will use the techniques of molecular biology to clone the protein receptors that
bind these enzymes. Sugars on the surface of cells of the immune system are also studied. Lymphocytes, also known
as white blood cells, are important for the well being of all individuals. They are the cells that fight infection by
microorganisms. The lymphocyte gets its information about environment and communicates with other cells using
molecules on the cell surface. We are examining a group of molecules found on the surface of different lymphocytes
that bind different sugars. These studies will examine the structure of the molecules that interact with sugars in order
to understand how these give messages to the lymphocyte that trigger various functions the cells perform in the
immune response. We will isolate the genes for these and study their function in detail.
The cell surface carbohydrate receptors represent several different families of molecules and it is highly likely that
these have important roles in the immune response. The potential significance of studying these molecules on the
lymphocyte cell surface is in defining the functional properties of these molecules. This will give us novel insights
into the molecular mechanisms involved in the generation of immune responses and the mechanism of immunodeficiency
and autoimmunity.
TRANSPLANTATION IMMUNOBIOLOGY
Modification of graft tissue to express immunomodulatory genes/proteins that will regulate rejection locally or induce
tolerance
Dendritic cell biology including cytokine requirements and signalling pathways
Genetically engineer dendritic cells to express molecules to directly inhibit T cell proliferation, block costimulation
or maintain the dendritic cells in a tolerogenic immature form
Regulatory T cells
Islet transplantation for Type I diabetes
GLYCOIMMUNOLOGY
Structure, function and cell biology of glycosyltransferases, particularly Family 6 (containing ABO blood group
transferases
The role of glycolipids in cell activation and apoptosis
Anti-carbohydrate antibodies, including structure, role in inflammation/graft rejection (chronic)
Natural autoantibodies including biology, mechanisms of regulation and role in disease
Carbohydrate receptors of innate immune cells

Tel: + 613 94965468 Email: surgery-armc@unimelb.edu.au Web: http://www.austinsurgery.unimelb.edu.au

5

WHYDO RESEARCHAT
F'ACILITIES
The Department of Surgery at Austin Health presents an unique environment where busic
sciences and clinical medicine tntersect. This provides excellent opportunities for basic
science, clinical and translational research. Students are provided with superb facilities
and close supervision by dedicated staff members. Students are provided with access to
various computer work stations in the Honours Student Office und Research Higher
Degrees Offices where high speed internet access is provided through the University of

Melbourne network along with

IT

support for student laptop computers.

SUPERVISION
Each student is assigned at least two supervisors fi'om amongst the full time academic
surgical and scientific staff. In addition each student is also assigned a mentor fi'om the
doctoral students. Formal meetings between supervisors and students are scheduled each
week and all supervisors are easily approachable on a daily basis. Honours group meeting,
HPB Reseurch Group meeting, Transplantation Immunobiology Reseurch Group and
Regulatory Peptide Reseurch Group meetings occur on altemate weeks where all students
meet together with the deparlmental staff.

AUSTIN SURGERY?

ENVIRONMENT
The Department in particular and Austin Health in general provides an exceptional
--nr.ironment where basic and clinical sciences mix. The presence of international RHD
srudents and post-doctoral fellows from both the science and surgical backgrounds provides

iirrther enrichment to the research course. The opportunity to participate in nutional snd
internstional colluborutive resesrch adds greatly to the experience. The presence of three
',r ell established research groups and the clinical surgery units provides the opportunity
-or students, trainees and staff members to develop their careers in a intellectually stimulating
:nd socially enjoyable environment.
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OUTCOME
The ultimate quality and character of any research program is reflected in the achievements
of the participants. Although the Honours program is relatively new, the majority of our
previous students have achieved excellent scores withthe majority of students achieving
Jirst cluss Honours degrees and proceeding onto RHD courses. Our well established PhD
program has a 100% completionrate.

SCHOLARSHIPS
Students who have enrolled in RHD courses have been very successful in obtaining
scholarshrps namely IYHMRC, RACS and Rotary scltolurshlps. Scholarships for Department
of Surgery RHD studies are also available through the Bladin Scholarship fund.
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