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Uwe Ackermann1-4, Ben Nguyen1, Pece Kocovski1, Andrew M Scott1-4 

[68Ga]Ga-PSMA: An evaluation between the direct elution and pre-
concentration method using dual Eckert & Ziegler 68Ge/68Ga generators on the 
iPhase MultiSyn radiosynthesiser 

1 Department of Molecular Imaging and Therapy, Austin Health, VIC, Australia 
2 Department of Medicine, Dentistry and Health Sciences, The University of 
Melbourne, VIC, Australia 
3 Tumour Targeting Laboratory, Olivia Newton-John Cancer Research Centre, 
Melbourne, VIC, Australia 
4 School of Cancer Medicine, LaTrobe University, Melbourne, Australia 

Background: 
Producing [68Ga]Ga-PSMA using two 68Ge/68Ga generators typically requires pre-
concentration of the generator eluent prior to radiolabeling to minimise the reaction 
volume. Using direct elution, a method involving fractionation of the generator eluate 
was employed.  

Aims: 
To evaluate the feasibility of producing [68Ga]Ga-PSMA with two 68Ge/68Ga 
generators using a direct elution method compared to the pre-concentration method. 

Method: 
Gallium-68 was produced from two 65 mCi Eckert & Ziegler 68Ge/68Ga generators 
(generator 1 is five months old; generator 2 is thirteen months old) and PSMA-11 
precursor was obtained from Advanced Biochemical Compounds. Radiolabeling was 
performed on the iPhase MultiSyn radiosynthesiser.. For the labelling, only the 
fractions between 2-4 mL and 7-9 mL were collected and 12.5 ug of precursor was 
used. The reaction was performed in 0.1 M sodium acetate at 95ºC for 5 min. 
Germanium breakthrough was measured 64 hours post-synthesis 

Results: 
The quantity of gallium-68 attained from direct elution was approximately 10% lower 
from each generator compared to the pre-concentration method. The decay-
uncorrected yield of [68Ga]Ga-PSMA was 6%, higher than that of the pre-
concentration method (52.5%) using 12.5 µg of precursor. Germanium breakthrough 
was less than 0.00005%. The direct elution method required less consumables and 
the synthesis duration of both methods was practically identical.  

Conclusion: 
[68Ga]Ga-PSMA was successfully produced with two 68Ge/68Ga generators using a 
direct elution method. It is an alternative for sites that regularly produce [68Ga]Ga-
PSMA with a single generator and wish to utilise an older generator to boost product 
yields without having to purchase additional consumables.  

QlandEd 1



Title: Improving post-treatment care coordination for Wimmera-based Ballarat Austin Radiation 
Oncology patients. 

Authors: Jinu Andrews1, Michelle Braybrook1, Lea Marshall2, Carmel O’Kane3, Catherine Olston3 

1 Ballarat Austin Radiation Oncology Centre, 2 Grampians Integrated Cancer Service, 3 Wimmera Health Care Group

Background or Aims  

Rural and regional people in the Wimmera area of the Grampians region need to travel for radiation 
oncology. Round trips are 4-7 hours and accommodation in Ballarat is usually required. More social 
disadvantage and lower cancer survival rates occur in comparison to metropolitan areas. 

Radiation oncology is often the final part of people’s initial treatment combination. This quality 
improvement project is designed to formalise a post-treatment referral process into the Wimmera’s 
survivorship and supportive care services and programs closer to home.  

Method 

The Ballarat Austin Radiation Oncology Centre designed internal electronic processes to identify 
Wimmera-based patients. Discussion and consent occurred with the nursing team. Referrals were 
sent to the Wimmera Cancer Resource Nurse. Patients and carers were contacted to discuss and 
address their needs, provide local support service details and to action referrals.  

Evaluation occurs through patient experience and health professional surveys, regular improvement 
cycles and data collection.  

Results 

Patient evaluation demonstrates that they felt comfortable and included, would recommend the 
process, and the process was helpful and timely. 

Nurse survey responses support the benefit for patients and recommend replacing hard-copy with 
electronic referrals to enable efficiency.  

Of patients referred the most common cancers were breast (50%), prostate (21%) and lung (12.5%).  
Oesophageal, brain and tonsil were the remaining cancers. Breast and prostate patients are now 
referred to the local tumour coordinators.  

A number of patients are discussed at the regional Wimmera Supportive Care Multidisciplinary 
meeting and referred to services closer to home.  

Conclusion or Implications 

The desired outcome of the project has been to improve equity of access to the broad array of 
survivorship and supportive care programs and services closer to home for Wimmera-based 
radiation oncology patients. This is achieved with patient and clinical staff inclusion.  

QlandEd 2



Ashraf H, 1, Gunda D,1 Morgan FH, 1 Ashraf G2, Muralidharan V1, Stevens 
S1

Title of abstract: Impact of work hour restrictions on operative 
experience of general surgical residents: systematic review 

1. Austin Health, Heidelberg, VIC., Australia;
2. Monash Health, Clayton, VIC., Australia;

Aim 
Work hour restrictions (WHR) have been implemented globally to improve 
resident safety and welfare, but many have raised concerns regarding their 
impact on resident education and operative experience. This review aims to 
investigate whether WHR impact general surgical resident operative 
experience, which has not been systematically reviewed for over a decade. 

Methods 
The authors searched MEDLINE and EMBASE databases for international 
literature published from 2003-2021, with screening and quality assessment 
performed by two independent reviewers, according to PRISMA guidelines. 
Included papers examined quantitative operative experience data for general 
surgical residents before and after WHR implementation. 

Results 
Of 1,266 unique abstracts retrieved, 26 studies were included for analysis. 
Operative volume for total major cases and cases as surgeon junior were 
unchanged, with an equivocal impact on cases as surgeon chief. Case volume 
for most operative subcategories was unchanged, whereas head & neck cases 
demonstrated a decreased volume and laparoscopic cases demonstrated an 
increased volume. 

Conclusion 
The findings of this study echo the findings of previous systematic reviews. (1) 
Contrary to popular belief, there was no overall discernible difference in 
operative case volume after the introduction of WHR. This is while previous 
studies have demonstrated improvements in resident welfare due to WHR. (2) 
These findings can guide countries considering implementing WHR and guide 
future Australian policy in the context of recent changes to training time in 
general surgery. 

References 
1. Jamal MH, Rousseau MC, Hanna WC, Doi SA, Meterissian S, Snell L. Effect
of the ACGME duty hours restrictions on surgical residents and faculty: a systematic
review. Acad Med. 2011;86(1):34-42.
2. Ahmed N, Devitt KS, Keshet I, Spicer J, Imrie K, Feldman L, et al. A
systematic review of the effects of resident duty hour restrictions in surgery: impact
on resident wellness, training, and patient outcomes. Ann Surg. 2014;259(6):1041-
53.
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Background: Monitoring of data quality for clinical disease registries is essential. This 

includes verification of individuals who dispute their diagnosis. 

Aims: To investigate cerebrovascular event (CVE) denials reported by registered patients to 

the Australian Stroke Clinical Registry, and to examine the factors associated with CVE 

denial. 

Methods: CVE denials reported from January 1, 2017 to June 30, 2018 were followed up 

with hospitals to verify their discharge diagnosis. The CVE denials were compared with all 

non-CVE denial registrants and a 5% random sub-sample of non-CVE deniers according to 

patient and clinical characteristics, quality of care indicators and health outcomes. Multilevel, 

multivariable logistic regression models were used. Factors explored were age, sex, stroke 

severity, type of stroke, treatment in a stroke unit, length of stay and discharge destination. 

Level was defined as hospital. 

Results: Overall, 339/23,830 (<2%) CVE denials were reported during the 18-month period. 

Hospitals confirmed 117 (61%) of CVE denials as a verified diagnosis of stroke or transient 

ischaemic attack (TIA). Compared to non-CVE deniers, CVE deniers were younger, had a 

shorter median length of stay (four days versus one day) and were more likely to be 

diagnosed with a TIA (64%) compared to the other types of stroke (11% intracerebral 

haemorrhage; 20% ischaemic; 5% undetermined).  

Conclusion: Very few patients denied their CVE, with the majority of CVE denials 

subsequently confirmed as eligible for registry inclusion. Diagnosis of a TIA and shorter 

length of stay were associated with CVE denial. These findings provide evidence that very 

few cases are incorrectly entered into a national registry, and the characteristics of those 

unlikely to accept their clinical diagnosis where further education and reinforcement of 

diagnosis may be needed. 

QlandEd 4



Mozhdeh Dehghani 1, Elizabeth HARRIS 2, Leila Nemati-Anaraki 3 

Scientometric analysis: Insights into Austin Health researchers 
scientific productivity and influence 

1. Austin Health Sciences library, Heidelberg, Vic., Australia;
2. Austin Health Sciences library, Heidelberg, Vic., Australia;
3. Department of Medical Library and Information Science, School of Health
Management and Information Sciences, Iran University of Medical Sciences,
Tehran, Iran.

Aim 
Research at Austin Health continues to positively impact treatment and care for 
patients. According to the 2020-2021 annual report, 43 research papers are 
published a week. This scientometric study was designed to assess Austin 
Health’s scientific productivity as indexed in Scopus.  

Methods 
This study was conducted by extracting Austin Health publications indexed in 
Scopus citation database from 1931 to the end of June 2022. All documents 
were retrieved by using a developed search strategy.  Complete bibliographic 
information of the documents was extracted in the format of RIS file for 
illustrating and drawing maps. Retrieved citation data were carefully reviewed 
and subjected to scientometric data analysis techniques. Excel and Vosviewer 
were used for data analysis. Data visualization has been done using Vosviewer 
scientometric software. 

Results 
Findings show that a total of 18519 documents have been published and 
indexed in Scopus by the researchers of Austin Health in the last 70 years 
(1931-2022). Austin Health publications have gone up during the years under 
review, and the most scientific productions have been in 2015 and 2017, 
respectively. Furthermore, it shows top 10 highly cited papers, most influential 
authors, most influential partner institutes, most influential partner countries, top 
sponsors of the documents of the examined institutions that played an essential 
role in disseminating information, impacting treatment, and controlling of health 
management resources. In addition, keyword co-occurrence map and co-
authorship map are depicted based on retrieved publications.   

Conclusion 
This research provides extensive insights into publication patterns, research 
impact and research productivity. The results of this study can be used as a 
guide for determining research priorities, and also for planning and 
management in research performance evaluation and science map.  In 
addition, via co-authorship analysis and keyword co-occurrence analysis, 
Austin Health could understand and assess scientific collaboration patterns. It 
provides relevant scientific information for strategic planning.  

QlandEd 5



Ellard L, 1, Heland M,2, Winckens F, 2 Page K2, Crean R3, Kneebone H3 , 
Rudd T3

New Model of Emergency Surgery- a quality improvement initiative 

1. Austin Health, Department of Anaesthesia;
2. Austin Health, Division of Surgery, Anaesthesia & Procedural Medicine
3. Austin Health- Enterprise Program Management Office

Aim 
To increase the likelihood that patients requiring emergency surgery receive 
surgery within the recommended timeframe 

Methods 
Following a two-year preparation program, on 29th March 2021 Austin Health 
launched a new model to deliver emergency surgery to the community. There 
were 4 high level changes: 

- Centralised team

- New Categorisation for emergency surgery

- New digital tracking & triage solution

- New operating session capacity

Results 
At the 12-month evaluation since implementation, the following outcomes 
were achieved: 
1. Increase in patients receiving surgery within clinically recommended times

from 69% to 87%.

2. The percentage of emergency surgery completed out of hours has

reduced from 39% to 29%.

3. Complaints attributable to ‘access’ have reduced from 25% to zero.
4. Incidents related to ‘Delay to surgery’ have reduced from an average of 2

per month to zero.

Other key results reported in the Program Report for Integrated System 
Monitoring (PRISM quarter 3 2021-2022 for Austin Health include: 

• Overall emergency surgery within 48 hours - 98% (best in state)

• Achievement of best in state for emergency surgery within 48 hours for

the following procedures:  fractured neck of femur, cholecystectomy and

abscess surgery

Lessons learned 
(i) Frequent Project team meetings were essential to manage the breadth of

work across multiple working groups.

(ii) Establishing agreed data points and definitions is essential to allow a

‘common language’.

(iii) Development of new IT interface –specific criteria are required to convey

the fine detail of the objectives of the IT interface and working towards a

user-friendly platform is desirable.

QlandEd 6



Conclusion 
Twelve months after launch of the new emergency surgery model there has 
been a sustained improvement in patients receiving their emergency surgery 
within the clinically recommended time. The division is now embedding the 
change in their business as usual and is committed to a sustainability plan. 

QlandEd 6



Embedding improvement science in everyday practice through a multidisciplinary improvement 

group 

Fitzgerald S1, Poon J2, Kolmus A3, Corbett A4. 

1. Psychology Department, Allied health Division, Austin Health, Heidelberg, Victoria, Australia

2. Nutrition & Dietetics Department, Allied health Division, Austin Health, Heidelberg, Victoria,

Australia

3. Physiotherapy Department, Allied health Division, Austin Health, Heidelberg, Victoria, Australia

4. Social Work Department, Allied heave Division, Austin Health, Heidelberg, Victoria, Australia

Aim 

Quality improvement work is often siloed by department or discipline, frequently leading to 

difficulties rapidly translating improvement projects into practice across a ward-based setting. The 

Mellor Rapid Improvement Group (RIG) is a novel multidisciplinary group that uses improvement 

science to solve problems identified by frontline staff and patients on the Mellor Unit at Royal Talbot 

Rehabilitation Centre. The aim of this project was to evaluate the impact of the RIG to swiftly enact 

improvement projects.  

Methods 

RIG was established April 2018 with representation from allied health, nursing, medical and 

administrative staff and endorsement from local managers. Mellor RIG meets weekly for 30 minutes 

and welcomes problems raised by all staff and patients. The group follows a standard process, uses 

quality improvement tools such as Run Charts, Problem on a page and tests solution ideas using Plan 

Do Study Act cycles. The premise of RIG is to understand the problem and act quickly to find 

sustainable solutions to improve ward processes. A review of Mellor RIG included evaluating the 

number of problems received by staff and patients, along with identifying themes and outcomes. 

Feedback from staff was also collected.  

Results 

RIG has worked on a total of 86 problems since its inception. Thematic analysis of the problems 

suggests team communication, administration processes, equipment issues and patient safety are 

commonly raised. Outcomes following the RIG process has resulted in reduction of medication 

wastage, increased frequency of accurate documentation, and reduction of email traffic on team 

distribution lists. Examination has revealed problems have been raised by Allied Health (47%), 

Nursing (17%), Medical/Pharmacy (12%), Patient/families (7%), Other (PSA/administration) (17%). 

Positive feedback from team reveal RIG has had a valuable contribution to the Mellor unit.  

Conclusion 

RIG has demonstrated a sustainable method to embed improvement science into the everyday practice 

of frontline staff of a hospital ward. The multidisciplinary nature of the group supports the 

identification of sustainable solutions. This model of rapid improvement could be of benefit to other 

areas of the organisation and has recently been adopted by other subacute units.  

QlandEd 7



Sylvia Gong1,2,3, Graeme O’Keefe1,2,4, Sze Ting Lee1,2,3,4, Kunthi Pathmaraj1,2,3, 
Kenneth Young1, George Rouvalis1, Lee Wenn Chong1, Aisea Veamatahau1, 
Harris Panopoulos1, Uwe Ackermann1,2,3,4, Nicholas Karantonis5, David 
Boardman5, Mathew Guenette5, Rosanne Robinson5, Andrew Scott1,2,3,4 

Site Experience of Gamma-ray Imaging with CORIS360® in a Nuclear Medicine 
Department

1. Department of Molecular Imaging and Therapy, Austin Health, Heidelberg, Vic.,
Australia
2. Olivia Newton-John Cancer Research Institute, Heidelberg, VIC, Australia
3. La Trobe University, Bundoora, VIC, Australia
4. University of Melbourne, Parkville, VIC, Australia
5. Australia’s Nuclear Science and Technology Organization (ANSTO), Lucas Heights,
NSW, Australia

Aim 
CORIS360® is a novel gamma radiation detection system developed by ANSTO. It 
allows the simultaneous identification of multiple gamma-ray emitters over a broad 
energy range from 40 keV to 3 MeV and imaging the location of radiation sources with 
a wide field of view. The study aimed to demonstrate the technical advantages of the 
innovative CORIS360® radiation detection and imaging system, validate its 
operational feasibility, and investigate its potential applications in radiopharmaceutical 
laboratories and clinical areas of a large Molecular Imaging and Therapy Department. 

Methods 
CORIS360® was set up in a radiopharmaceutical laboratory and the images of the 
laboratory were acquired with single or multiple low activity sources placed in different 
planned locations on the benches, including Cs-137, Co-57 and Na-22 sealed sources 
as well as F-18 and I-131 unsealed sources. A patient waiting room, a NM patient 
preparation area, and a NM cardiac stress test laboratory were imaged individually 
with CORIS360® set up at least 5 meters away from the patients without any barriers. 
The images of a PET/CT scanner room were also acquired with CORIS360® set up 
in its console room behind a large lead glass viewing window. 

Results 
CORIS360® demonstrated its ability to produce fast, precise, and high-quality images 
that identify the location, type, and amount of multiple tested isotopes in a laboratory 
environment within 5 minutes. It also demonstrated the high detection sensitivity by 
identifying and pinpointing the location of the Tc-99m emission from patients from a 
distance and the F-18 emissions from patients and other unsealed sources behind the 
shielding barrier(s). 

Conclusion 
CORIS360® would be useful to identify and locate gamma emitting radioisotopes, 
radiative waste, and unplanned contaminations within laboratories and clinical areas. 
The ease of setup and remote operation mode would also have a potential role in 
detecting and responding to unplanned contaminations or and managing waste while 
keeping the radiation exposure to staff members as low as reasonably achievable. 

QlandEd 8



Irvine, A, 1, Bujas L,1, Schimmelbusch K. 1, 

Implementation of the Teach-Back© tool enhances communication of 
discharge information for day surgery patients  

1. Austin Health, Heidelberg, Vic., Australia;

Background and Aim 
Only 40% of Australians have the level of health literacy required to 
comprehend health messages in the way they are usually presented1.   
Patients undergoing same-day procedures have a short timeframe in which to 
absorb discharge information, which is often soon after an anaesthetic.  
The Surgery and Endoscopy Centre implemented the Teach-Back© 
methodology to provide nurses with an evidence based, standardised 
approach to deliver this information2. We aimed to enable consumers to be 
active participants in their care, to improve their understanding, satisfaction, 
and health outcomes3.   

Methods 
Observational audits of practice and survey questionnaires were undertaken 
with both consumers and nursing staff, before and after implementation. A 
structured education program was delivered. This included presentations with 
simulation sessions, online modules and an ongoing awareness campaign by 
local National Safety & Quality Health Service Standard 2 – Partnering with 
Consumers Champions.  

Results 
The baseline audit indicated that 46% of the 50 consumers surveyed preferred 
to read and discuss the information with their nurse, a further 23% wanted to 
read alone and then discuss. Consumers weren’t given a choice regarding their 
preferred delivery method. There was no consistency amongst staff in delivery 
approach and 74% of the time comprehension of the information delivered was 
not confirmed.  
After the education roll out, 100% of consumers surveyed said that the 
education provided by the nurses met their needs, with 92% reporting they were 
“very satisfied”. Of the 30-nursing staff surveyed, there was an increase from 
48% to 80% in self-reported confidence levels in providing discharge 
information using Teach-Back©.  
Repeat observation audit of 28 consumer discharges highlighted an increase 
from the previous 26% uptake of Teach-Back to 75% post the education 
program. 

Conclusion 
Implementing Teach-Back© enhances nurses’ confidence in delivering 
discharge information. It enabled consumers to be active participants in their 
care with enhanced understanding and resulted in excellent consumer 
satisfaction.  

QlandEd 9
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Kilpin M1, Carr J1, Desmond F1 

A retrospective review of the intraoperative analgesic management of 
paediatric adeno-tonsillectomies performed at Austin Health.  

1. Austin Health, Department of Anaesthesia, Melbourne, Australia

Aim: 
Adeno-tonsillectomy is performed on children with sleep disordered breathing or 
recurrent tonsillitis. Anaesthetists are conflicted: aiming to provide effective analgesia 
against the risks of sedation and airway compromise. We aimed to review our 
practice to find areas for improvement.  

Methods: 
We performed a retrospective review of 106 paediatric patients who underwent 
adeno-tonsillectomy over 12 months. Data collected included preoperative 
demographics and analgesia, intraoperative analgesia and management in recovery. 

Results and Discussion: 
Our cohort ranged from 2-16 years. The indications for surgery were: infective 
(14%), obstructive (34%) and both obstructive and infective (52%). Intraoperatively, 
fentanyl was used as the sole opiate in 66% of cases, 60% of these required fentanyl 
in recovery. 34% of cases had a long-acting opiate (morphine or oxycodone) +/- 
fentanyl, 50% of these cases required fentanyl in recovery. 27% of cases received a 
NSAID, 56% received paracetamol and 94% received dexamethasone. Other 
adjuvants included clonidine (28.3%), tramadol (25.4%) and ketamine (3.7%). 
Children that received a long-acting opioid + NSAID had the best analgesia in 
recovery. Children that received fentanyl + a NSAID had similar analgesia in 
recovery. 54% of surgeons used local anaesthetic. 22% of children developed airway 
obstruction in recovery, mostly associated with long-acting opiate. Poor 
documentation of pain scores was noted. 100% of the children described as 
distressed in recovery had no long-acting opiate intraoperatively.  

Conclusion: 
Our results show that there is heterogeneity in our analgesic regimens, with room for 
improvement. Gaps were identified in our non-opioid analgesic use. Educating our 
anaesthesia staff will promote improved patient care. The lack of pain score 
documentation suggests that further education in this area is essential.  

QlandEd 10



Kilpin M1, Carr J1, Desmond F1 

A retrospective review of the postoperative analgesic management of 
paediatric adeno-tonsillectomies performed at Austin Health.  

1. Austin Health, Department of Anaesthesia, Melbourne, Australia

Aim: 
Adeno-tonsillectomy is performed on children with sleep disordered breathing or 
recurrent tonsillitis. Ward staff are required to assess and treat pain swiftly and 
effectively to ensure patients recovery effectively, reinstitute oral intake and are 
safely discharged. We aimed to review our practice to find areas for improvement. 

Methods: 
We performed a retrospective review of 106 paediatric patients who underwent 
adeno-tonsillectomy over 12 months. Data collected included preoperative 
demographics, intraoperative techniques and postoperative monitoring and 
management.  

Results: 
Our cohort ranged from 2-16 years of age. The indications for surgery were: infective 
(14%), obstructive (34%) and both obstructive and infective (52%). Postoperatively, 
paracetamol was charted for 99% of patients, although regularly charted in only 
74%. A NSAID was charted for 85% of patients, but regularly charted in only 24%. 
Oral oxycodone was the primary opioid charted for postoperative rescue analgesia. 
Only one child was charted PRN tramadol. A rescue opioid was charted for 85% of 
patients. Oxycodone use per hour of admission was highest for those patients who 
received intraoperative fentanyl without a NSAID (0.007mg/kg/hr) and lowest in 
those patients who received intraoperative long-acting opioid (morphine or 
oxycodone) +/- fentanyl plus a NSAID (0.004mg/kg/hr). All nursing notes were 
reviewed: 4 patients were noted to have significant distress, all of whom received no 
long-acting intraoperative opioid and no NSAID.  

Conclusion: 
Our results show significant gaps in the postoperative analgesia we provide, 
particularly related to NSAID use. The lack of pain score documentation suggests 
that further education in this area is essential. It may be appropriate to implement a 
postoperative ‘bundle of care’ in our institution, to more uniformly care for this patient 
cohort. 
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Radioactive recoveries following clinical production of 2-Deoxy-2-
[18F]fluoroglucose ([18F]FDG) using Synthera synthesizers 

1 Department of Molecular Imaging and Therapy, Austin Health, VIC, Australia 
2 Department of Medicine, Dentistry and Health Sciences, The University of 
Melbourne, VIC, Australia 
3 Tumour Targeting Laboratory, Olivia Newton-John Cancer Research Centre, 
Melbourne, VIC, Australia 
4 School of Cancer Medicine, LaTrobe University, Melbourne, Australia 

Background: 
2-Deoxy-2-[18F]fluoroglucose ([18F]FDG) is one of the most frequently produced and
utilized radiotracer in positron emission tomography. The production of ([18F]FDG)
involves the trapping and subsequent elution of fluorine-18 from a QMA cartridge,
the labelling of tetraacetyl mannose triflate using dried K[18F]F/kryptofix, followed by
hydrolysis using NaOH. [18F]FDG is then purified via SCX, alumina and C-18
cartridges. Residual radioactivity trapped on the cartridges is a reflection of the
efficiency of the process. Incomplete elution of F-18 from the QMA cartridge means
that radioactivity will remain there. Unreacted fluoride will be retained on the alumina
cartridge and any unhydrolysed products will be trapped by the C-18 cartridge.

Aims:  
To investigate the residual radioactivity remaining on the various cartridges post 
synthesis. 

Methods:  
Fluorine-18 was produced with an 18/18 IBA Cyclotron and [18F]FDG was produced 
in either an IBA Synthera® V2 or IBA Synthera® + (Louvain-la-Neuve, Belgium). 
Reagents and IFPs are provided by ABX (Radeberg, Germany). Following 24 hours 
post production, the IFP is removed from the synthesizer, and residual radioactivity 
of the components (reactor, QMA, SCX, C18, and Alumina) backdated to end of 
synthesis (EOS).  

Results:  
Following 177 productions and their recoveries, 71%±0.95 of the activity is trapped in 
the Alumina, while 11.84%±0.63 is found in the reactor vial. The remaining was 
found in the QMA (9.18%±0.51), C18 (4.47%±0.22) and SCX (3.12%±0.32).  

Conclusion:  
Based on our results, elution of F-18 from the QMA as well as hydrolysis of the 
intermediate proceeds with > 90% efficiency. The crucial step that determines 
radiolabelling yields is the efficiency of the drying of the [18F]KF/kryptofix complex 
under vacuum and the subsequent labelling. Our preventative maintenance therefore 
mainly focusses on maintaining the efficiency of the vacuum pumps and the heater 
elements of our synthera modules. 
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Performance of small field of view rotated 2D selective RF excitation 
Diffusion Tensor Imaging (DTI) of kidneys with automatic motion 
correction   

1. Department of Radiology, Austin Health
2. Melbourne Medical School, University of Melbourne
3. MR Research Collaborations, Siemens Healthcare Pty Ltd, Melbourne,
Australia
4. MR Application Predevelopment, Siemens Healthcare GmbH, Erlangen,
Germany
5. Department of Endocrinology, Austin Health
6. Department of Medicine, University of Melbourne
7. Department of Radiology and Surgery, University of Melbourne

Aim 
Renal DTI is a promising, non-invasive biomarker of kidney function (1, 2). We 
hypothesise that a prototype DTI sequence (pDTI) with rotated 2D selective RF 
excitation and automatic motion correction (MC) will improve inter-rater 
reliability and image quality compared to a commercially available small field-
of-view (sFOV) DTI sequence (cDTI) with manual MC. 

Methods 
Nine T2DM patients and 9 healthy controls were prospectively imaged in a 3T 
scanner with cDTI and pDTI sequence, performed in random order. Both 
sequences were respiratory triggered sFOV 2D spatially selective RF excitation 
echo planar imaging (ZOOMit, Siemens Healthcare) (3). pDTI differed by 1) a 
10-degree rotation of the field of excitation to minimize aliasing artefacts from
outside excitation FOV 2) inline complex averaging of the three b500 images
and 3) inline 2D non-rigid image registration.

For each subject, 5 sets of FA and MD maps were generated: 1) non-MC cDTI 
2) manual-MC cDTI 3) non-MC pDTI 4) Automatic-MC pDTI and 5) manual-MC
pDTI (Figure 1). Three blinded readers measured the renal cortical and
medullary FA and MD and rated image quality. Intra-class correlation coefficient
(ICC) was calculated to assess inter-reader reliability of DTI metrics (4).

Results 
Between the 5 different sources, there was generally good inter-reader 
agreement for MD metrics (cortical and medullary MD ICC 0.83 and 0.80 
respectively) but poor inter-reader agreement for FA metrics (cortical and 
medullary FA ICC 0.53 and 0.28 respectively). MC sequences are associated 
with moderate to good inter-reader agreements (Table 1). In general, pDTI 
sequence performed well in inter-reader agreement for FA metrics (Table 1). 

QlandEd 13



Conclusion 
Prototype DTI yielded high inter-reader agreement for derived metrics. This is 
only partly explained by MC. Intrinsic differences in the prototype sequence 
possibly influenced the results through further reducing aliasing artefacts from 
outside FOV and higher SNR from complex averaging. Further validation is 
required.  

Figure 1: Example of the different DTI images from commercial and prototype DTI with 
no, manual and automatic motion correction. 

Non-MC 
cDTI 

Manual-MC 
cDTI 

Non-MC 
pDTI 

Automatic-
MC pDTI 

Manual-MC 
pDTI 

Baseline 

FA map 

ADC 
map 

Table 1: Intraclass correlation coefficient (poor 0-0.5, moderate 0.5-0.75, good 0.75-
0.90 or excellent > 0.90) of commercial and prototype DTI sequences with and without 
motion correction.  

Non-MC 
cDTI 

Manual-MC 
cDTI 

Non-MC 
pDTI 

Automatic-
MC pDTI 

Manual-MC 
pDTI 

All subjects 
Cortical 
FA 

0.40 0.48 0.76 0.79 0.78 

Medullary 
FA 

0.15 0.51 0.49 0.59 0.65 

Patients only 
Cortical 
FA 

0.49 0.60 0.85 0.89 0.83 

Medullary 
FA 

0.24 0.61 0.46 0.59 0.70 

Reference 
1. Caroli A, Schneider M, Friedli I, Ljimani A, De Seigneux S, Boor P, et al.
Diffusion-weighted magnetic resonance imaging to assess diffuse renal pathology: a
systematic review and statement paper. Nephrol Dial Transplant.
2018;33(suppl_2):ii29-ii40.
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(DTI) imaging of the kidneys: initial experience in healthy controls and patients with
Type 2 diabetes [Abstract]. International Society for Magnetic Resonance in Medicine
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An Internet-of-Things Based Real Time Location System with Machine 
Learning for Coordination of Acute Stroke Endovascular Intervention 
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5 Department of Radiology, Monash Health, Clayton, Victoria, Australia  
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Aim 
Real Time Location System (RTLS) has the potential to streamline hyperacute 
medical emergencies (1, 2). However, traditional RTLS costly infrastructure and 
proprietary technologies presents significant challenges to its clinical 
applicability (2).  We investigated the feasibility of a novel internet-of-things 
(IoT) machine learning based RTLS for coordination of acute stroke 
endovascular intervention. 

Methods 
In this proof-of-concept study, we used a custom developed IoT wrist device to 
collect WiFi signals from different hospital zones relevant to the mechanical 
thrombectomy workflow. The WiFi signals are sent to a machine learning (ML) 
server, where different algorithms already trained on location labelled training 
WiFi signals can predict location using the new data (Figure 1) (3). The 
accuracies of the different ML algorithms to predict unlabelled testing WiFi 
signals was calculated, in percentages.  

Results 
The training and testing datasets contained 1,179 and 293 samples 
respectively, with 2,516 and 2,618 unique WiFi signals detected in each 
dataset. The trained neural network, random forest, support vector machine, K-
nearest neighbours, decision tree and ensemble classifiers achieved 
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accuracies of 96.6%, 96.2%, 97.3%, 97.3%, 83.6% and 97.3% on the testing 
dataset respectively. Additionally, the neural network model produced 
estimates of uncertainty, which were significantly associated with the 
correctness of predictions based on logistic regression analysis (p < 0.001) 
(Figure 2). 

Conclusion 
An IoT based real time location system with machine learning can accurately 
predict locations within the hospital, demonstrating immense potential for the 
future applications of streamlining delivery of acute stroke endovascular 
intervention. 

References 
1. Prater A, Bowen M, Pavich E, Hawkins CM, Safdar N, Fountain J, et al.
Enhancing Workflow Analysis in Acute Stroke Patients Using Radiofrequency
Identification and Infrared-based Real-Time Location Systems. J Am Coll Radiol.
2017;14(2):231-4.
2. Kamel Boulos MN, Berry G. Real-time locating systems (RTLS) in healthcare:
a condensed primer. Int J Health Geogr. 2012;11:25.
3. Lim DZ, Yeo M, Dahan A, Tahayori B, Kok HK, Abbasi-Rad M, et al.
Development of a machine learning-based real-time location system to streamline
acute endovascular intervention in acute stroke: a proof-of-concept study. J
Neurointerv Surg. 2021.
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Figure 1: A novel internet-of-things (IoT) machine learning (ML) based RTLS 
for coordination of acute stroke endovascular intervention. The IoT wrist device 
on the stroke patient continuously collects surrounding WiFi signals and send 
it to the ML server, where trained algorithms can determine real time location 
based on the WiFi signal patterns.  

Figure 2: Estimates of confidence of neural network location predictions in 
which, incorrect predictions are coloured red and correct predications are 
coloured green.  
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McKaige A1, Faltyn M1, Baldwin I1, 

Achieving fluid balance in ICU patients with acute kidney injury. Prescribing 

patterns, compliance, and agreement.  

1. Dept. of Intensive Care, Austin Health, Heidelberg, Vic. Australia.

Background.  
Fluid balance and prevention of fluid overload with organ oedema is a challenging 
problem in ICU patients with acute kidney injury (AKI), anuria and supported with 
continuous renal replacement therapy (CRRT). IV and enteral feeding may require 3-
4 L of fluid removal  per day before a negative or loss is then started. We were 
uncertain of attention and compliance to best prescribing amongst ICU clinicians to 
achieve target fluid balance. 

Methods.  
We conducted a spot audit for 10 data points and using  a ‘traffic lights’ classification 
for fluid balance in 20 ICU patients treated with CRRT.  

Results.  
Data was submitted in 11 male and 9 female patients, average age 60 yrs, and 
admission weight, 78.2 Kg. Median values for previous day fluids IN was 2294 mL, 
and positive balance of 937 mL, Hct, 0.27, serum sodium, 137 mmol/L. Fluid 
prescribing was charted correctly in 50% of all cases, and with bedside nurse in 
agreement with prescribing at 65%. Fluid loss delivered volume was in the ‘green 
zone’ or ± 200 mL of target in 50% of cases. 

Discussion. 
Our data for fluid balance control  with CRRT use are 50:50 in many respects. .Fluid 
balance control requires frequent assessment and change towards a moving ‘target’ 
in the critically ill. The bedside nurse is in the control position to both set, predict and 
re-evaluate this in association with the patient, CRRT machine and  medical team.  

Conclusion.  
Once daily prescribing for CRRT fluid management may be inadequate in these 
patients where targets change and the task is challenging. 

Reference(s). 
Davies H, Leslie GD, Morgan D. A retrospective review of fluid balance control in CRRT. 
Aust Crit Care. 2017;30(6):314-9. 
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Culturally adapted patient information: a key to achieving equity and 
inclusion in healthcare   

1. Mercy Hospitals Victoria Ltd., Heidelberg, Vic, Australia;
2. Mercy Hospital for Women, Heidelberg, Vic, Australia;

Aim

It is well established that people with limited English proficiency (LEP) have 
difficulties in accessing health services and managing their health conditions. 
Whilst translations are useful, they often translate Western concepts that may 
be unfamiliar to migrants.  

Our project worked with LEP consumers to co-design and evaluate culturally 
adapted, bilingual Healthy Eating for Gestational Diabetes (GDM) information 
sheets targeting four communities: Arabic, Chinese, Persian and Vietnamese. 

Methods

Stage 1: Co-design with LEP consumers diagnosed with GDM to develop 
culturally adapted, bilingual patient information sheets.  

Stage 2: Qualitative evaluation with a different group of LEP consumers 
diagnosed with GDM who attended education sessions and utilised the 
information sheets.  

Twelve consumers participated in semi-structured interviews and/or focus 
groups with the assistance of interpreters. In addition, eight staff involved in the 
development and implementation participated in a focus group. 

All interviews were audio recorded and transcribed. Transcripts were collated, 
coded and analysed using constant comparative thematic analysis, which 
identified themes. 

Results 

The outcome evaluation showed that the culturally adapted information sheets 
helped patients with GDM understand their care, feel supported, informed and 
heard.  

From the evaluation, LEP consumers reported multiple positive impacts that 
can be clustered into five key themes: reduced anxiety; increased confidence; 
changed food portions, choices and used meal plans; and ripple effects on 
family and friends.  

Conclusion 

Translations have become more commonplace in healthcare in recent years, 
but culturally adapted, co-designed, bilingual health information remains rare. 
Our project demonstrates how this type of information can help achieve 
greater equity and inclusion in healthcare for LEP consumers. 

In addition, the methodology used in this project provides a model for 
engaging LEP consumers in service design, development, evaluation and 
research.   
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CT brain venogram audit assessing the impact of the COVID vaccination rollout in 2021 

Kane M Nicholls1, David van Gelderen1 

1. Department of Radiology, Austin Health.

Introduction: 

Cerebral venous sinus thrombosis (CVST) is a rare condition with an incidence of up to 1.57 per 100 

000. An increased incidence had been observed in patients following vaccination against COVID-19

with adenovirus vector vaccines, including AstraZeneca COVID-19, attributable to vaccine-induced

immune thrombotic thrombocytopaenia syndrome (VITT). These side effects were extensively

covered in mainstream media, contributing to vaccination anxiety and heightened awareness, both

amongst patients and health professionals.

This study aimed to assess the impact of the vaccine rollout and increased awareness of VITT on 

imaging ordering practices and adherence to locally formulated guidelines for recently vaccinated 

patients at risk of VITT (Austin TTS Policy). The incidence of CVST in the at-risk population was also 

assessed.  

Methods: 

Single-centre retrospective cohort study from 3 June 2021 to 3 August 2021. The number of 

computed tomography (CT) brain venograms requested during the study period were identified on 

the Austin Radiology Picture Archiving and Communication System (PACS), using the search term “CT 

Venogram Brain” for the Procedure Name. As a control, CT brain venogram numbers were retrieved 

for the same two-month period in 2019.  

For each study, the platelet count, d-dimer result, fibrinogen level (if requested), and clinical notes at 

the time of the study request were reviewed on Cerner to assess adherence to the investigation 

component of the local guidelines.  

Results: 

A total of 93 computed tomography (CT) brain venograms on 81 patients were identified on PACS 

during the study period (one patient had 11 studies for CVST unrelated to COVID vaccination). There 

were 52 studies requested on 51 patients specifically to exclude “post COVID vaccine thrombosis”. In 

comparison, there were 17 studies requested on 16 patients during the same period in 2019. Thirty-

four of 52 (65%) study requests did not meet Austin TTS Policy criteria at the time of the request. 

Eighteen (35%) study requests fulfilled at least some of the criteria. Only one (1.9%) study was 

positive for CVST, with all three blood tests meeting the Policy criteria.  

Conclusion: 

The Astra-Zeneca COVID-19 vaccination rollout and subsequent publicity significantly increased CT 

brain venogram requests within our department, despite the incidence of CVST remaining low. Our 

results highlight the importance of adherence to evidence-based guidelines. 

QlandEd 17



A single centre experience with pre-operative markers in the prediction of outcomes after liver resection for 

hepatocellular carcinoma. 

Abstract 

Background: A range of prognostic scores have been developed to predict survival in hepatocellular carcinoma (HCC) 

including the CRP to albumin ratio (CAR), albumin-bilirubin index (ALBI), and platelet-albumin bilirubin index 

(PALBI). Accurate prediction of poor outcomes can lead to more careful case selection for surgery, closer surveillance 

post-operatively and identification of interventions that may improve short and long term outcomes. The present study 

aims to report survival outcomes following liver resection for HCC in a tertiary centre and to explore the use of pre-

operative clinicopathological prognostic indicators (CAR, ALBI, PALBI) in a cohort of patients undergoing liver 

resection for HCC. . 

Method: This retrospective study reviewed data obtained from a prospectively maintained database by the Department of 

Surgery at Austin Health, electronic health records (Cerner corporation) and the Victorian Registry of Births, Deaths, and 

Marriages. The impact of pre, intra and post-operative parameters on post-operative complications, overall and recurrence 

free survival were subsequently analyzed.  

Results: A total of 163 liver resections were performed in 157 patients between 2007 and 2020. Post-operative 

complications occurred in 58 patients (35.6%), with pre-operative albumin < 36.5g/L (OR 3.41 (1.41 – 8.29), p = 0.007) 

and open liver resection (OR 3.93 (1.38 – 11.21), p = 0.011) demonstrating independent predictive significance on 

multivariate analysis. The 1, 3 and 5-year overall survival (OS) in our cohort was 91.0%, 76.7% and 66.9% respectively, 

with a median survival time of 92.7 months (95% CI 81.3 – 103.9). HCC recurrence occurred in 95 patients (58.3%) with 

a median time to recurrence of 27.8 months (95% CI 15.6 – 39.9) and 1, 3 and 5 year recurrence-free survival (RFS) rates 

of 94.0%, 73.7% and 55.1% respectively. Pre-operative CAR > 0.034 was significantly associated with reduced overall 

(HR 4.39 (1.19 – 16.16), p = 0.026) and recurrence-free (HR 2.53 (1.21 – 5.30), p = 0.014) survival.  

Conclusion: Given the poor perioperative outcomes associated with low preoperative serum albumin, early and 

appropriate optimization of hypoalbuminemic patients may reduce post-surgical morbidity and mortality. CAR > 0.034 

was identified as a strong predictor of poor long term outcomes and may have utility in routine clinical practice in 

prognosticating patients with HCC undergoing liver resection.  
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Phillips M. 1, Bilsen J 1, Campfield S. 1, Collins J. 1, Gregory R. 1, Kerr R. 1, 
Newell C. 1 

Complex analgesia infusion re-training in the post-pandemic period 

1. Integrated Pain Service, Austin Health, 145 Studley Road Heidelberg VIC

Background and Aim 
To mitigate risks of analgesic infusions1, nursing staff require adequate 
training2. Austin Health policy specifies 2-yearly online certification of nursing 
staff who care for these infusions, however during the covid-19 pandemic, 
competing challenges decreased numbers of trained staff. We aimed to 
increase proportions of trained staff to above 80% in relevant clinical areas, 
using an iterative action-research approach 2. 

Methods 
We ran fortnightly reports of 16 clinical areas during June-July 2022 and 
adapted our approach responsively. We first used roving education to provide 
guidance and determine common barriers to online training. We met with the 
training provider (ATLAS) to review the process, access issues, and ensure 
accurate statistics. We contacted nurse managers regarding their certification 
rates, current strategies employed, barriers for staff, and to offer training 
support. Follow-up communication included a progress report, lists of staff who 
remained uncertified and feedback on which strategies had been successful.  

Results 
At baseline, no clinical area had a certification rate >80%, and only 5 areas 
were >50% certified. At the end of July: there were 2 areas >80%, 3 areas 
>70%, and 3 areas >60% certified.

The 6 high performers (defined as >80% certification rate, and/or >60% relative 
improvement) employed techniques such as delegating senior staff to follow up 
with individuals and suspending time-in-lieu. They were also more likely to have 
designated pain champions. Mid-performers (>50% certification rate and/or 
>25% relative improvement) used strategies such as lists for staff to self-report
training completion, shift handover reminders, and providing practical sessions
for new staff. The 3 under-performers (<25% improvement and an accreditation
rate <50%) did not employ any specific strategies.

Conclusion 
The post-pandemic challenges to achieving training targets are substantial and 
require new approaches. Appointing pain champions and providing personal 
follow-up with a team leader or educator appear to be most effective.  

References 
1. Westbrook JI, Rob MI, Woods A, Parry D. Errors in the administration of

intravenous medications in hospital and the role of correct procedures and
nurse experience. BMJ Qual Saf. 2011 Dec;20(12):1027-34.

2. Harvey G, Wensing M. Methods for evaluation of small-scale quality
improvement projects. BMJ Quality & Safety 2003;12:210-214.
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Blood cultures in ICU patients.  

1. Dept. of Intensive Care, Austin Health, Heidelberg, Vic. Australia.

Background.  
Blood cultures (BC’s, 4 samples per episode) are done frequently in ICU and 
associated with  diagnosis and management of critical illness. Due to illness and with 
multiple and advanced IV access, sampling site  for blood varies. 

Methods.  
We accessed data from our Austin Pathology and were able to down load this data 
into Excel for analysis.  

Results.  
1895 BC episodes were available over 6 months or approx 10 per day, 715 female 
and 1180 male. Top ranked admission medical units, (n=patient BC episodes) were; 
liver transplant 237, medical 217, surgical 173, neuro and surgical, 152. Highest 
frequency for sampling site was: arterial lines 723, central line 539, peripheral skin 
puncture 441, PIC 99, vascath (dialysis) 31. 
1768 or 93% were negative or no growth reported. Positive cultures (BC samples) 
were: Staph epidermidis 47, Candida 36, Staph aureus 35, klebsiella pneumonia and 
E.Coli both 10.  Enterococcus, faecalis and staph lugdunensis, aerogenes were also
found. Staph epidermidis and Candida were found in both arterial line (7.2%) and
peripheral skin samples (1.8%).

Discussion.  
Blood cultures are done frequently in ICU and taken from invasive lines where 
contamination occurs such as staph epidermidis. This can reflect technique and 
procedural factors where revision is needed. Skin puncture can be difficult in the 
critically ill, and lines may be an infective source to identify. This data is useful to 
compare to others, as the frequency and findings are surprising; no growth and 93% 
negative cultures may be considered a positive. Contamination in arterial line 
sampling is a finding for further investigation. 

Conclusion.  
Blood cultures are done frequently in ICU with many negative results, however some 
pathology is of concern when found in invasive lines. 

Reference(s). 
Berger I, Gil Margolis M, Nahum E, Dagan O, Levy I, Kaplan E, Shostak E, Shmuelov E, 
Schiller O, Kadmon G. Blood Cultures Drawn From Arterial Catheters Are Reliable for the 
Detection of Bloodstream Infection in Critically Ill Children. Pediatr Crit Care Med. 2018 
May;19(5):e213-e218. 
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The primary aim of this study is to improve the supportive care and referral process for 
women who have undergone pelvic RT at BAROC. This study will better serve the needs of 
our patients as the amended supportive care pathways and services implemented will be 
directly influenced by consumer feedback (via pre-implementation questionnaire in Stage I) 
and through the addition of a consumer representative on the study team. Data from the pre 

and post implementation questionnaires will be analysed. Results are not available at time 
of abstract. The findings of this study will be key to addressing the gaps in the Pelvic RT service 
provision at BAROC. As identified by our consumer representative, this project will help our 
staff better understand the supportive care needs of female pelvic RT patients. Based on the 
data collected from the patient questionnaires, and input from the consumer representative, 
we aim to implement the most holistic supportive care package for female pelvic RT patients 
at BAROC. 
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An Opioid Management Plan to provide consistent communication to GPs and consumers 
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3. Department of Clinical Pharmacology and Therapeutics, Austin Health

Opioids are strong pain medicines that need careful planning due to the risk of serious side 
effects. But even though opioids are commonly prescribed in hospitals, there is often no 
consistent process for communicating the opioid plan to consumers and GPs. This includes 
when to stop opioids started after surgery or in emergency departments (ED). Our hospital 
is promoting better documentation of plans for new or changed opioids by introducing an 
electronic Opioid Management Plan.  

The Opioid Management Plan (OMP) is an electronic form that helps hospital prescribers to 
document information about new or changed opioids when they write electronic 
prescriptions. This includes the reason for using opioids and how long to use them. Once the 
form is completed, the OMP is documented in the consumer’s medical history notes. This 
allows the hospital pharmacist to review and provide tailored written information about the 
opioid plan to the consumer. The OMP also populates the electronic discharge summary. 
This ensures the plan is sent to the GP and can be found in the consumer’s My Health 
Record. This supports continuing care after hospital.  

The OMP was developed with many stakeholders, including consumers, GPs, pain 
specialists, ED doctors, surgeons, and pharmacists. A key challenge in creating the OMP was 
clearly defining the purpose of the form. This helped to make sure the form captured the 
most relevant information for the consumer and GP. It also helped to make sure the 
workflow was possible for hospital clinicians to sustain over time. Implementing an OMP in 
ED and surgical units helps with consistent documentation of intended plans for supplied 
opioids. It also ensures consumers and their community providers can access vital 
information for safe and effective opioid use.  
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To improve the documentation of Traumatic Brain Injury in 
traumatic Spinal Cord Injury patients discharged from the 
Victorian Spinal Cord Service 

Narges Tayebnema, MD, Wendy Castle, MBBS, FAFRM 

Abstract 
Objective— To explore the documentation of Traumatic Brain Injury (TBI) in
patients with 

Traumatic Spinal Cord Injury (TSCI) discharged from Victorian Spinal Cord Service 
(VSCS) between the period 2015 to 2019. 

Design— Retrospective audit 
Setting— Inpatient (acute and subacute) Victorian Spinal Cord Service

Participants— 215 patients discharged from VSCS between 2015 and 2019
with a Traumatic Spinal Cord Injury. 

Main Outcome Measure— Post Traumatic Amnesia (PTA), documented
TBI, Glasgow Coma Scale (GCS), loss of consciousness (LOC), 
Neuropsychological assessment, Neuroimaging (CT scan, MRI) 

Results— Discharge summaries from the acute and rehabilitation hospital were
reviewed, with 215 included in this study. Falls were the most common cause of 
injury with 74 cases. TBI was recorded in only 28 discharge summaries. Only 14 
out of 35 patients with clear evidence of brain injury on imaging had a 
documentation of TBI in their discharge summaries. Post traumatic amnesia (PTA) 
was recorded in only 15 discharge summaries. There was a significant relationship 
between evidence of brain injury on imaging and PTA duration, thus few patients 
had PTA recordings in discharge summaries. Only 28 patients had documentation 
of cognitive assessment out of a total of 53 who were referred to Neuropsychology. 
Based on TBI diagnostic criteria 77 (35.6%) patients had mild, 9 (4.1%) had 
moderate and 28 (12.9%) had severe TBI. Twenty-seven patients had a positive 
finding on neuroimaging without any other information leading to TBI severity. 

Conclusion— The concurrence of TBI and traumatic SCI is mostly
underestimated and poorly documented. Our retrospective audit provides strong 
support of the concurrence of TBI and Traumatic SCI in patients being discharged 
from VSCS, both in the acute and rehabilitation sector. Ongoing education is 
needed in the healthcare system for more thorough screening. Also, changes to 
admission and discharge templates are recommended to make junior doctors think 
about a potential dual diagnosis. 

Key Words— Spinal Cord Injury, Traumatic Brain Injury, Dual diagnosis,
Rehabilitation 
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Comparison of whole body bone scan (WBS) alone versus together with either 
single region Single Photon Emission Tomography (SPECT)/Computerised 
Tomography (CT) or 2+ region SPECT/CT in oncological staging. 
Tauro AJ1, 4, Boktor RR1, 2, 3, Poon AMT1, 4, Testa CS1, Gong SJ1, 5, Lee ST1, 2, 3, 4 and Scott AM1, 2, 3, 4 
1. Department of Molecular Imaging and Therapy, Austin Health, Melbourne, VIC, Australia
2. Olivia Newton-John Cancer Research Institute, Melbourne, VIC, Australia
3. School of Cancer Medicine, La Trobe University, Melbourne, VIC, Australia
4. Faculty of Medicine, University of Melbourne, VIC, Australia
5. School of Engineering & Mathematical Sciences, La Trobe University, Melbourne, VIC, Australia

Background 
SPECT/CT is now a standard capability in most nuclear medicine departments, however the degree 
of benefit it provides, whether it should be routinely performed in all bone scans for oncological 
staging and to what extent (targeted single region (SS) versus routine 2+ region (DS) SPECT/CT) is 
unclear. 

Aims 
To compare the benefit of routine addition of targeted single region or 2+ region SPECT/CT to WBS 
for oncological staging. 

Methods 
300 consecutive bone scans for oncological staging in our Nuclear Medicine department were 
independently reviewed by three experienced Nuclear Medicine physicians blinded to the clinical 
history and to each other, initially reviewing WBS alone, then together with single region SPECT/CT 
and thirdly with 2+ region SPECT/CT. For each of the three different review protocols, the bone scan 
was classified as positive, negative or equivocal for bony metastatic disease and the number of bony 
metastases noted. 

Results 
The equivocal rate for bony metastatic disease decreased from an average of 22% for all three 
reviewers for WBS to an average of 5% for both SS and DS SPECT/CT, respectively, with no 
difference in the equivocal rate between SS and DS SPECT/CT. The diagnosis concordance rate 
averaged 77.2% between WBS and SS SPECT/CT, 76.8% between WBS and DS SPECT/CT and 
96% between SS and DS SPECT/CT. The total number of additional bony metastases identified on 
positive bone scans varied between 51 to 112 for the three reviewers on SS SPECT/CT compared to 
WBS, between 88 to 186 on DS SPECT/CT compared to WBS, and between 39 to 70 on DS 
compared to SS SPECT/CT. 

Conclusion 

Routinely adding SPECT/CT to WBS for oncological staging markedly improved the diagnostic 
performance of the study by significantly reducing the number of equivocal results, however there was 
insufficient difference in the diagnostic performance of 2+ region SPECT/CT compared to targeted 
single region SPECT/CT to justify its routine use despite the greater overall number of bony 
metastases detected with 2+ region SPECT/CT compared to single region SPECT/CT. 
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Todd J, Langley E, Bowen L, Mc Dougall H 

My Communication Board 

1. Austin Health, Heidelberg, Vic., Australia

Aim 
In response to recommendations from the Australian Commission on Safety 
and Quality in Healthcare to ensure that patients are provided with a process 
to ensure that there are communication processes for patients, carers and 
families to communicate critical information and risks about their care, we 
conducted a pilot study of a patient bedside communication whiteboard.  

Methods 
This pilot study was carried out on four diverse hospital wards with the aim of 
improving patient-staff communication by providing a two-way communication 
tool at the bedside. Quantitative and qualitative data were collected using 
patient and staff surveys to canvass opinions to inform changes. 

Results 
80% of patients found the board was helpful for communication if updated 
regularly compared to only 26% of staff. There were significant differences in 
patient and staff opinions on which sections were most helpful. A thematic 
analysis identified multifaceted barriers to sustainability centring on staff 
engagement. 

Conclusion 
Our study shows that patients respond positively to a structured communication 
tool but a ‘traditional’ whiteboard is unlikely to be a sustainable. Longer term, 
we are working towards an electronic solution that addresses identified barriers 
while continuing to work on enhancing communication with our patients.  In the 
interim, a modified version of the communication board is planned for 
implementation across the acute site.  

References 
1. Harrison, R, et al, 2015, Patient’s experiences in Australian Hospitals: an

Evidence Check rapid review brokered by the Sax Institute
(www.saxinstitute.org.au) for the Australian Commission on Safety and
Quality in Health Care, 2015)

2. Burgener, A, 2017, Enhancing communication to improve patient safety and
to increase patient satisfaction, Health Care Manager, Vol 36, pp 238

3. Goyal, A et al., 2020 Do bedside whiteboards enhance communication in
hospitals? An exploratory multimethod study of patient and nurse
perspectives. BMJ Quality and Safety, vol 29, pp 794 – 801

4. Singh, S, et al., 2011, It’s the writing on the wall: Whiteboards improve
inpatient satisfaction with provider communication, American Journal of
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Austin Health Breast MRI BI-RADS 3 Audit 2019-2021 

Abstract 

VAN GELDEREN, David S. 

Austin Health Radiology Department provides a Breast MRI Service for annual screening of patients 

at high risk of developing breast cancer, as well as diagnostic studies for cancer staging, problem 

solving, implant assessment, and other indications. 

Breast MRI reports include a BI-RADS (Breast Imaging Reporting and Data System) Assessment 

Category, a standardised system of communicating imaging findings and an indication of the 

likelihood of findings being considered normal, benign, probably benign, suspicious or clearly 

malignant. 

The BI-RADS 3 (“probably benign”) category should be reserved for findings with an expected 

subsequent malignancy conversion rate of 2% or less.  The aim of assigning this category is to reduce 

false-positives whilst retaining high sensitivity for early cancer detection.  The number of cases 

assigned this category should be kept as low as possible, although there is no specific mandated 

figure. 

There is an established management strategy for lesions assigned BI-RADS 3 on mammographic 

studies, including short-term follow up studies at interval of 6 months, 12 months and 24 months in 

lieu of biopsy, but this strategy has not been as well established for MRI BI-RADS 3 lesions. 

In practice, a post MRI targeted breast ultrasound (with or without mammogram), with subsequent 

biopsy if an appropriate lesion is detected, and/or a short-term follow-up breast MRI in 6 months, 

has been successfully utilised in our Department for a number of years. 

An audit of breast MRI studies performed by Austin Health Radiology from 2019 to 2021 was 

performed, specifically examining those cases assigned the BI-RADS 3 category, and the subsequent 

outcomes. 

A total of 556 breast MRI studies were performed in the three years from 2019 to 2021, with thirty-

three (5.9%) cases assigned the BI-RADS 3 category.  Of these, only one (3%) was subsequently 

upgraded to malignancy (residual tumour in surgical margin), and in retrospect should have been 

assigned BI-RADS 4 (suspicious) rather than BI-RADS 3.  The remaining cases either had follow-up 

MRI studies, conventional imaging (mammogram and/or ultrasound), or both, with no suspicious 

findings or subsequent cancer diagnosis in the index lesions. 

Use of the BI-RADS 3 category by Austin Health Radiology in breast MRI reports and the subsequent 

follow up strategy is therefore safe and appropriate, avoiding excessive false-positive and false-

negative studies.  
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Thilini Warnakulasooriya 

Improving patient experience and workflow by reducing treatment 
delays caused by suboptimal bladder preparation for pelvic 
radiotherapy 

Ballarat Austin Radiation Oncology Centre | Austin HealthInstitute 

Aim 

Patients undergoing Pelvic Radiotherapy (RT) at BAROC are required to 
undergo bladder preparation before their daily RT treatment. The bladder 
preparation is an important part of the RT treatment because the bladder 
volume can change the position of the surrounding tissue and can lead to the 
inaccurate delivery of RT treatment. Currently, just prior to the patient receiving 
their daily RT treatment, staff take a mini-CT scan of the pelvis to ensure the 
bladder volume is consistent between treatments. If bladder volume is 
inadequate, the patient is instructed to drink extra water and must wait until the 
optimal bladder volume is reached. To avoid unnecessary x-ray exposure, an 
ultrasound scan (U/S) is performed at regular intervals to measure bladder 
volume. This process can be time-consuming as some patients often take up 
to 2 hours to reach optimal bladder volume and therefore, patients miss their 
scheduled appointment time and are treated in between other patients’ 
appointments. Delays caused by “missed” appointment times also impact other 
BAROC patients as the delay in workflow impacts their appointment time. This 
project aims to improve the bladder preparation process for pelvic RT patients. 
It is expected through repetitive re-education in the ultra-sound scan 
appointment will improve patient hydration and understanding of the bladder 
preparation process. 

Methods 

Identified patients are given bladder preparation appointments 1 hour before 
treatments appointment.  All quantitative data (Bladder volume at ultrasound 
scan, Treatment completion time, if patient prep was completed) recorded in 
ARIA (BAROC Patient Information Management System). Data analysed via 
un-paired t-test. 

Results 

There were no statistical difference in time spent at BAROC with the schedule 
U/S before treatment appointment. However, 71% of patients were treated on 
time or earlier than treatment appointment.  

Conclusion 

Patient time spent at BAROC was not reduced, but impact on workflow 
improved. 
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