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Welcome
On behalf of the Queensland Branch of the ANZSNM, welcome to
this new issue of the Gamma Gazette.
In addition to our regular ANZSNM members, we
would like to also welcome all those delegates
who are coming from around the world to be part
of the World Federation of Nuclear Medicine and
Biology (WFNMB) World Congress which we are
hosting in Melbourne from the 20th -24th April
2018.
The Queensland Branch is excited to be part of the
WFNMB through the Post Congress Symposium
that will take place in Cairns. We warmly invite
all attendees to our beautiful “top end” where as
well as cutting edge nuclear medicine topics at
the meeting you can also enjoy our spectacular
scenery and the gateway to the Great Barrier Reef,
one of the 7 Natural Wonders of the World. The
opportunity to have the Satellite Meeting has been
a great benefit to our northern members and we
hope you have a wonderful time in the sunshine
state.
As well as WFNMB, there is also much to talk about
with ongoing Society activities highlighted in
this issue. It is now customary that we commence
with a column from the Society President, Dale
Bailey, who in his last address before completing
his presidential term highlights some of the
achievements within the Society over his two year
term and the challenges to come.
Members of the Queensland Branch have been
very active in assembling a bumper collection of
education material in the form of What’s that, Case
Histories and general education reports. There
are plans to also place this material in the new
EduTrace section of the ANZSNM website as part of
the ongoing effort to increase our education and
CPD resources.
The Society remains active on many different
fronts which is reflected in the various articles and
reports in this edition. We will hear from members
in South Australia, the Australian Capital Territory
and New Zealand about what is happening in
their respective Branches. A unique activity of

the Society is the Australian Research Trials
Network. In the article by Ros Francis and
colleagues, they review the history and the
significant achievements of this initiative in
the short time of its existence.
The previous edition was the starting point
of a general revamp of this magazine and we
plan to continue this initiative with adding
new features. In this edition we start giving
our Corporate Sponsors the opportunity to
publish with an interesting review of the
radiopharmaceutical market.
Finally, I look forward to meeting many of
you in Melbourne and for those of you who
are fortunate to be able to attend I wish you
an enjoyable and rewarding conference.

On behalf of the Queensland Branch
of the ANZSNM
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From the president
TIME FOR A CHANGE
This is my final column as President of ANZSNM.
My two year term will finish at the conclusion of the
World Congress in April and I will pass the baton to
Ros Francis from Perth. If any of you have been
following Ros’ updates and newsletters about the
rapid progress that, ARTnet, our clinical trials group is
making, you’ll know that the Society is in good hands.
One of the great pleasures of the last two years has
been the ability I have had to meet with individuals in
all of the various disciplines that make up the Society
and have them express to me their approvals and
disappointments with what we do. In particular, I’d
like to thank the RAINS (Regional Alliance in Nuclear
Scintigraphy) group of mostly regional practitioners
(with a few city slickers thrown in) for always extending
an invitation to me as President to join in their lively
discussions and education sessions.
I have learned a lot from them about the challenges of
offering a reliable nuclear medicine service in regional
Australia.
Also I’d like to make special mention of the New
Zealanders in our Society who, while they may be
numerically small, have an incredibly active and
passionate branch trying to improve their population’s
access to state-of-the-art nuclear medicine services.
If you ever get the chance to attend a NZ weekend
branch meeting my advice is to grab it – those
Kiwis know how to enjoy themselves! It is also with
disappointment to note that some of our state
branches have ceased to operate as they have
previously.
Clearly, work/life balance and other factors which put
pressure on our members are always changing and
this has contributed to people being less inclined to
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participate in extra events, however, we need to look
at changing to something that works better to fill the
void.
Possible educational and scientific/clinical events
such as one day workshops, which are successfully
run by some our branches and SIGs, may be one
solution. Ideas please. Remember, also, that we are a
self-organising group and if we all sit back and wait
for someone else to step up to act then it may never
happen.
When I commenced as President, I indicated my areas
of focus would be “maintaining a healthy Society
budget, reaching out to all involved no matter in which
of the disciplines they work, recognising the diversity
in people and practices that exist, and meeting
the real needs of the members”. Working with our
committed Secretariat, Federal Council and especially
the Treasurer, Dominic Mensforth, I am pleased to
say that we have returned the budget to a favourable
position, in spite of increased spending on developing
improved services.
I will leave it to the membership to pass judgement
on the success of my other aims, but I have always
enjoyed the challenges that have come my way.

Special Report
I want to return to a recurring theme of mine, namely,
that we will be a stronger, more balanced and complete
organisation if we embed the involvement of our
multidisciplinary membership into all of the activities of
the Society. So no matter what topic we are addressing,
be it trial design, reviewing proposed legislation,
education & training, workforce issues or the need for
continuous changes in practice, I have always believed
that we will produce better results and outcomes if we
have a wide-ranging, inclusive group providing the
advice and input, rather than compartmentalising the
issue into one that is dealt with by a single discipline
or group in the Society. The US-based SNMMI and
the EANM have very strict distinctions & boundaries
between different disciplines, which I think is to their
detriment; our Society follows very much along the
lines of the egalitarian practices of our wider societies in
Australia and New Zealand. This is something that I think
we should recognise, celebrate and promote even more.
We also need to recognise that the leadership should
change, regularly, for the vitality of the organisation. I
do not believe it is in the Society’s interests to be like
some states which operate as autocracies, where power
is concentrated in the hands of one or two individuals
who dominate their citizens by manipulating the rules.
We should judge our current leadership, in part, by
looking at how actively they are encouraging the next
generation of leaders. We constantly need new ideas and
views to help us adapt to the challenges of health care
delivery in the future, so please put your hand up to help
shape the Society in the coming years.
Finally, there has been much considered thought over
the past couple of years given to how the ANZSNM &
AANMS, and the other associated organisations in local
nuclear medicine, could work more closely together
in the future. These things cannot be rushed and any
changes - if change is what is decided should happen
- must be well thought through and implemented
with clear majority support. I hope that I will be able
to continue to contribute to this process that has as its
goal the strengthening and expansion of the practice of
nuclear medicine, molecular imaging and radionuclide
therapies in our small but significant part of the world.
I look forward to seeing you all at the World Congress
2018 in Melbourne in April.

Dale Bailey PhD, President ANZSNM
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Special Report

What is the Australasian Radiopharmaceutical
Trials Network?
The Australasian
Radiopharmaceutical Trials
network (ARTnet) is a collaborative
network incorporating medical
specialists, technologists, scientists
and researchers from the field of
Nuclear Medicine and Molecular
Imaging with a shared interest in
multicentre clinical trials that utilise
radiopharmaceuticals for imaging or
therapy.
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ARTnet is a joint venture between the Australian and
New Zealand Society of Nuclear Medicine (ANZSNM)
and the Australasian Association of Nuclear Medicine
Specialists (AANMS).
ARTnet was launched in April 2014.
What are the aims of the Australasian Radiopharmaceutical
Trials Network?
ARTnet has been established to address the need
for a formal research network in Australia to support
collaborative, multicentre clinical trials utilising
radiopharmaceuticals for imaging or therapy. The
aim of ARTnet is to provide a single point of entry for
investigators to access appropriate facilities to answer
their research or clinical questions using nuclear
medicine procedures.

Special Report

What is the Australasian Radiopharmaceutical
Trials Network? (Continued)
ARTnet’s Vision statement is:
• To develop a network of radiopharmaceutical
imaging and therapy sites in Australasia with validated
capabilities;
• To harmonise imaging protocols for research;
• To facilitate linkages with other clinical trials networks,
industry and funding agencies for multicentre clinical
trials;
• To support multicentre clinical trials with
radiopharmaceuticals for imaging or therapy,
including facilitating data collection, analysis and data
management;
• To promote collaboration in clinical trials and
outcome-based research with radiopharmaceuticals.
What is the structure of the Australasian Radiopharmaceutical
Trials Network?
SCIENTIFIC COMMITTEE: The Scientific Committee of ARTnet
has broad representation and meets quarterly to review
trial proposals, receive updates on current trials and to
plan future scientific activities.
The current members of the Scientific Committee are:
Chair:
Assoc Prof Ros Francis
Head of Department, Nuclear Medicine and WA PET
Service, Sir Charles Gairdner Hospital, WA
A/Prof Molecular Imaging, UWA
Dr Daniel Badger
Medical Physicist, The Queen Elizabeth Hospital,
Adelaide, SA
Ms Louise Campbell
Department of Nuclear Medicine and PET Service
Royal Brisbane and Women’s Hospital, QLD
Assoc Prof Michael Hofman
Centre for Cancer Imaging, Peter MacCallum Cancer
Centre, Melbourne, VIC

Dr Stuart Ramsay
Royal Brisbane and Women’s Hospital
Associate Professor in Medicine, James Cook University
Prof Christopher Rowe
Director Molecular Imaging Research
Austin Health, VIC
Prof Andrew Scott
Director, Department of Molecular Imaging and
Therapy, Austin Health, VIC
Dr Douglas Smyth
Molecular Imaging & Therapy Research Unit, South
Australian Health & Medical Research Institute
(SAHMRI), SA
Consumer					
Currently vacant
EXECUTIVE COMMITTEE: The Executive Committee, which
comprises representatives from ARTnet’s parent
bodies, is responsible for overall governance, strategic
planning and financial management of the Australasian
Radiopharmaceutical Trials network.
PROJECT OFFICER: ARTnet is supported by a Project Officer,
Olga Kovacev.
What has the Australasian Radiopharmaceutical Trials Network
achieved?
SCIENTIFIC REVIEW / GRANT FUNDING / COLLABORATIONS:
The Scientific Committee of ARTnet is responsible for
reviewing and endorsing clinical trials, and working
with investigators to assist in grant applications.
ARTnet is working with leading clinical trials groups
including Australian and New Zealand Urogenital and
Prostate Cancer Trials Group (ANZUP), Trans-Tasman
Radiation Oncology Group (TROG), Urological Society
of Australia and New Zealand (USANZ) and Cooperative
Trials Group for Neuro-Oncology (COGNO).
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Special Report

What is the Australasian Radiopharmaceutical
Trials Network? (Continued)
These linkages are vital for ensuring well
designed and conducted clinical trials, as well as
strengthening proposals for grant applications and
clinical trial ethics and governance submissions.
ARTNET SITE INITIATION PROGRAM:
The ARTnet site initiation program documents
PET or SPECT camera performance for clinical
trials. A core laboratory performs the data
analysis and ARTnet issues certification for trial
sites. This program is important for ensuring
harmonisation of multicentre imaging data, and
is a key role for ARTnet. The value of this program
was demonstrated recently in the ProPSMA
clinical trial, when a discrepancy in the SUV values
obtained from imaging the ARTnet phantom was
investigated and subsequently found to be due to
incorrect dose calibrator setting for Ga68. These
findings have been submitted and accepted as a
Brief Communication manuscript by the Journal of
Nuclear Medicine.
Further details of the ARTnet site initiation program
are available on the ARTnet website
www.artnet.org.au
PUBLICATIONS:
The first multicentre clinical trial co-ordinated by
ARTnet was published in the Journal of Nuclear
Medicine in 2018. This study, lead by A/Prof
Paul Roach, Head, Royal North Shore Hospital
Department of Nuclear Medicine, Sydney,
prospectively assessed the management impact of
Ga68 PSMA PET imaging in 431 patients across 4
sites in Australia. Overall, Ga68 PSMA PET led to a
change in planned management in 51% of patients.
A second publication has just been accepted by
the Journal of Nuclear Medicine with Prof Dale
Bailey, Principal Physicist, North Shore Hospital
Department of Nuclear Medicine, Sydney as
the lead author. As discussed above, this paper
highlights the value of a site initiation program
with harmonisation of PET acquisition using a
phantom prior to undertaking a multicentre clinical
trial of Ga68 PSMA PET.

The details of both publications are listed below:
Paul J Roach, Roslyn Francis, Louise Emmett,
Edward Hsiao, Andrew Kneebone, George Hruby,
Thomas Eade, Quoc Nguyen, Ben Thompson,
Tom Cusick, Michael McCarthy, Colin Tang, Bao
Ho, Philip Stricker, and Andrew Scott. The impact
of 68Ga-PSMA PET/CT on management intent in
prostate cancer: results of an Australian prospective
multicenter study. J Nucl Med 2018 59:82-88.
http://jnm.snmjournals.org/content/59/1/82
Bailey DL, Hofman MS, Forwood NJ, O’Keefe GJ,
Scott AM, van Wyngaardt WM, Howe B, Kovacev
O, Francis RJ. Accuracy of dose calibrators for
Gallium-68 PET imaging: Unexpected findings in
a multi-centre clinical pre-trial assessment. J Nucl
Med. 2018 Jan 11. [Epub ahead of print]
AUSTRALIAN CLINICAL TRIALS ALLIANCE (ACTA):
In 2018 ARTnet became a Full Member of Australian
Clinical Trials Alliance. ACTA aims to support clinical
trials networks and registries in Australia with
the goal of facilitating high impact, investigator
initiated ‘public-good’ clinical trials. ACTA is
working with Government and policymakers
to co-ordinate and promote clinical trials in the
Australian Health system. More information with
regard to ACTA is available on their website (www.
clinicaltrialsalliance.org.au)
What is ARTnet’s current trials involvement?
ProPSMA clinical trial:
This is a prospective study of Ga68 PSMA PET
imaging in the primary staging of intermediate
and high-risk prostate cancer patients. This study
is funded by a Movember grant through Prostate
Cancer Foundation Australia (PCFA). The principal
investigator is A/Prof Michael Hofman, Peter
MacCallum Cancer Centre, Melbourne. This study is
recruiting well, and there are 11 sites participating
across Australia. ARTnet was involved in the
scientific review of the trial protocol, and in the
quality control aspects of Ga68PSMA PET imaging
for the trial, including Ga68 PSMA synthesis, and
PET camera calibration across sites.
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Special Report

What is the Australasian Radiopharmaceutical
Trials Network? (Continued)
TheraP clinical trail:
This is a randomised prospective clinical trial comparing Lu-177 PSMA617 to cabazitaxel chemotherapy in
patients with hormone refractory progressive metastatic prostate cancer. This study is supported by a new
concept grant from ANZUP clinical trials group in conjunction with Prostate Cancer Foundation Australia
(PCFA). A/Prof Michael Hofman, Peter MacCallum Cancer Centre, Melbourne, is the principal investigator. There
are 10 sites across Australia that will be involved in this trial. ARTnet is involved in scientific review and in the
quality aspects of the Nuclear Medicine components of the trial including providing site certification for the
radiochemistry and PET components of the study.
What future projects are planned?
Prof Andrew Scott and a team of 19 investigators across Australia have recently been successful in receiving
funding of $1.52 million over 5 years from the Medical Research Future Fund (MRFF) for a “Prospective,
multicentre trial of FET-PET in high grade glioma”. This trial will be run under the auspices of ARTnet, as well as
COGNO and TROG. We will continue to keep you updated with the progress of this study.
How do I find out more?
Please join us at the ARTnet session at the WFNMB in
Melbourne on Friday 20th April 2018 to find out more about ARTnet and its activities. You may also contact the
Scientific Chair of ARTnet with any ideas or enquiries.

Where to find out more:
ARTnet
scientific.chair@ARTnet.org.au
www.ARTnet.org.au
Autumn 2018 | gamma GAZETTE |11

Special Report
Australasian Association of Nuclear Medicine Specialists
– A review of activities in 2017.
Medical Services Advisory Committee (MSAC).
PET / Breast Cancer Application
The AANMS has put considerable work into this application and the preparation of a re-submission of
the application in response to a request from MSAC to re-submit. At present a contracted assessment is
being undertaken and the AANMS has met a number of times with the Thema consultants to discuss their
assessment methodology and provide technical input. The aim is to have the assessment report on the
agenda of the ESC at its July meeting.
At the same time a broader approach to the funding of PET for oncology indications is under discussion
with such an approach having been recommended by the AANMS and the Oncology Clinical Committee
under the MBS Review. This is in line with the international approach to publicly-funded PET. Recently
MSAC has also indicated interest in looking at such an approach.
Different approaches to the technical assessment of diagnostic modalities are being investigated by the
Department of Health with a view to developing a briefing paper for MSAC.
The AANMS is hopeful that during 2018 there will be a positive response to its re-application, and also a
decision by MSAC to consider a different assessment model.

Medicare Benefits Schedule (MBS) Review
The overall aim of the MBS Review is to streamline and modernise the Medicare schedule. The intent is not
supposed to be a reduction in Medicare outlays, however some recommendations have raised questions
about this intent. The Review is being conducted by a Taskforce, which reports to the Minister. More than
forty different clinical committees will be formed during the Review to look at specific parts of the MBS and
under these committees there may also be a number of working groups. This is a massive undertaking that
is absorbing a major part of the resources of this area of the Department of Health.
The AANMS is well represented on MBS Review Committees and Working Groups. These include the
Diagnostic Imaging Clinical Committee (DICC), the Nuclear Medicine Working Group, the Cardiac Services
Clinical Committee and the Cardiac Imaging Working Group as well as the Oncology Clinical Committee.
At the time of this report only the Cardiac Services Clinical Committee’s report has been issued for public
consultation. The DICC, NMWG and OCC reports are all due to be released shortly for consultation.
The AANMS has responded in detail to the CSCC Report and has made a number of submissions in relation
to the recommendations being put forward by the Cardiac Imaging Working Group that promote cardiac
services at the expense of nuclear medicine procedures. There have been a number of meetings in relation
to the concerns about these recommendations.
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Special Report
Australasian Association of Nuclear Medicine Specialists
– A review of activities in 2017. (Continued)
Dealing with Nuclear Medicine Imaging Matters with the Commonwealth and State Departments of Health
The AANMS is represented on a number of committees and working groups convened by Departments
of Health at Commonwealth and State levels (including the Diagnostic Imaging Advisory Committee and
the Diagnostic Imaging Accreditation Scheme Committee) as well as responding to enquiries and other
matters raised for consultation. AANMS nominees are on State radiation committees and working groups
dealing with other issues such as credentialling and workforce.
Similarly, the AANMS maintains involvement in matters that affect nuclear medicine under consideration
by ARPANSA and the Therapeutic Goods Administration, in relation to access to radiopharmaceuticals.

AANMS Training Program and Registrar Support
Training Site Accreditation / Continuous Assessment
The AANMS maintains a comprehensive nuclear medicine training site accreditation scheme and a
continuing assessment program that is conducted in association with the joint college training program.
The AANMS also supports the trainees to undertake the annual American Board of Nuclear Medicine InTraining Examination, which provides an indication of nuclear medicine knowledge in an international
context. In 2017 there were 35 nuclear medicine trainees (first and second year trainees) at training sites
across Australia.

Registrar Research
The AANMS continues to support registrar research projects with its AANMS Registrar Research Award
for a research presentation made at the annual conference. The 2017 recipient of the Award was Dr Sam
McArthur.

AANMS / RANZCR Liaison
The AANMS and RANZCR maintain a close working relationship on matters of mutual interest and,
together with the Cardiac Society of Australia and New Zealand, convene a joint committee in relation to
CTCA.

AANMS / ANZSNM Liaison
The AANMS and ANZSNM have continued to closely together on a range of issues, with the ongoing
development of the Australasian Radiopharmaceuticals Trial Network (ARTnet) being an important
example.
A/Prof Paul Roach FRACP FAANMS
AANMS representative on ANZSNM Board
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Special Report

Australian Radiation Incident Register Sharing the lessons
About the ARIR
The Australian Radiation Incident Register (ARIR) is a repository of radiation
incident information from Commonwealth, state and territory radiation
regulators. It raises awareness of radiation hazards and facilitates the sharing of
lessons learnt from radiation incidents across Australia.

How incidents are collected and processed
Information is collected from individuals or organisations.
Where required, the local radiation regulator will
investigate or seek further information. De-identified
information is then collated and submitted to the
Australian Radiation Incident Register. The register has
recently been upgraded to enhance the collection and
analysis of incident information. Reports are grouped and
analysed to identify trends, important learnings, and other
information to be shared.

How you can help
The ARIR relies on information submitted by individuals
and organisations to their regulator. You can help us by
ensuring your report identifies the underlying causes
which contributed to incidents and clearly outlining
lessons learnt, so that these lessons can then be shared.
Often the immediate cause can easily be identified,
such as human error due to an individual not following
a procedure. However, more detailed analysis may be
required to identify underlying causes such as why the
procedure was not followed, or how the setup of the work
made it easy to not follow the procedure.

14 | gamma GAZETTE | Autumn 2018

Special Report

Australian Radiation Incident Register (Continued)
In some instances a novel, easy to implement, solution is identified. This could address one of the underlying
causes and be a solution which could be implemented at other institutions. These situations are ideal for sharing
broadly with the relevant community so that they too can learn from what happened. ARIR can achieve this with
reports, alerts, and engagement with a broad range of organisations and bodies.
For more information on underlying causes, holistic safety, and radiation incidents visit our website www.
arpansa.gov.au or by contact us via email info@arpansa.gov.au

Incident breakdown example
For more detail on how an example of how incident is reported, read the table below.
Information
Description

Example case (from a 2016 Incident)
Medical – nuclear medicine – spill/leak

The incident is categorised to aid analysis and
targeting of the messages.

A product vial containing F-18 FDG was dropped
during the dispensing procedure. While most
of the product was retained in the vial, a small
amount of contamination was found on the floor
underneath the hot cell.

Cause/detail

Human error – limitation of IT/Technology, procedural deficiency

While human error is often the primary cause,
there are many contributing causes, which lead
to the incident occurring and its severity.

Consequence

When discharging a product vial containing F-18
(FDG) from the Dispensing Hot Cell (DHC) into a
tungsten transport pot, the dose rate indicator
on the operator’s electronic personal dosimeter (EPD) suggested that the vial had not fully
dropped into the tungsten pot, and was thus
only partially shielded. The operator tried to
rectify the problem. The operator then incorrectly
assumed that vial was properly contained within
the tungsten pot and opened the drawer. The vial
dislodged from the top of the pot and fell onto
the floor under the DHC.
2 people exposed - 0.26mSv

Including any dose or other impacts.
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Special Report

Australian Radiation Incident Register (Continued)
Control measures
The immediate actions taken as a result of this
incident (i.e. to return to routine operation).
Lessons learnt, actions which will be implemented, or could be implemented at other sites, to
reduce the likelihood of similar events occurring.
This can include highlighting a successful control
which prevented more serious outcomes.

The vial was removed and the contamination
cleared up.
Learnings and remedial actions taken:
• Bubble wrap drapes lined with absorbent material were fitted so that in the unlikely event of a
vial being dropped, the risk of damage to the vial
is low.
• A battery operated light were replaced with a
Light Emitting Diode (LED) which is automatically
turned on when using the DHC.
• All relevant staff have been made aware of the
incident and reminded to make sure the drawer
is fully closed when discharging the vial, and to
visually check that vial is fully in pot before opening drawer.
• Relevant procedures are being reviewed to
ensure procedure for minimizing this incident is
fully detailed.

Case studies: radiation incidents from the latest report
This year’s report includes a special feature topic on nuclear medicine. Below are some excerpts from the full
report, available on our website.

Quality Control (QC)
A large fraction of QC tasks are frequently performed with a low rate of error. This includes reconstitution and
binding errors or chemical impurities. The difficulty of dealing with low likelihood yet high consequence risks is
far reaching. This ranges from everyday situations like wearing seatbelts to large scale complex operations like
offshore oilrigs. When a task is repeated frequently without an issue, complacency can easily set in. When we
expect a favourable outcome, we can lose awareness of the true risk associated with a task or the importance of
controls that are rarely challenged.
Example case
Reconstitution of 99mTc-MAG3 was not picked up in the QC. A mix-up occurred between two elutes where
counting tubes were sealed using the incorrect lids labelled ‘1’ and ‘2’. The sample of 1% purity was
then incorrectly interpreted as 99% purity (1% impurity). This incident resulted in an additional dose of
approximately 1.6 mSv to the patient.
Improvements in labelling and workflow were implemented.
Learning: the report noted that a contributing factor may be that failure of MAG3 reconstitution is quite rare. Nuclear Medicine
Technologist (NMT)s performing the procedure are therefore generally expecting a pass result and may be less alert to the possibility of
failure.
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Special Report

Australian Radiation Incident Register (Continued)
Leakages and spills
A number of incidents involved leakages during administration. These incidents highlight the need to ensure that
connections are secure and flushed with saline as appropriate.
Example cases
During a stress test using 99mTc-MIBI, the syringe attached to a three-way tap leaked approximately half of the
radiopharmaceutical (400 MBq) onto the treadmill and floor.
The report noted that the three-way tap was found to be incompletely tightened to the extension tubing.
A patient was being administered with 18F-FDG via a cannula when the extension tubing and the three way tap became disconnected. A
volume of product containing an activity of 90 MBq was spilled on the bed, floor, and the technologist’s shoes.
The report identified that training of the nurse who cannulated the patient was a factor in this incident.
Learnings: one institution implemented an additional check by the technologist to physically inspect all components prepared by the
nurse immediately prior to administration.
Spills or leakages can also occur from the syringe prior to injection, such as during transport.
Example case
131
I-Lipiodol leaked from a syringe prior to use. The syringe had a capped needle which is thought to have
leaked when the lid of the shield pushed on the plunger. In this instance 280 MBq leaked, of which 50-60 MBq
spilt onto the floor. The room was not in use and clean-up was performed resulting in minimal exposure.
Learnings: as a result of the incident this type of syringe will no longer be transported with a needle cap. Instead, a plug infusion
combination screw cap will be used.

Spills can also occur during the preparation and QC phase. This is particularly important for higher activity nuclear medicine
which can require substantial shielding. This shielding can restrict movement and lead to ergonomically unfavourable setups.
It is important to consider the human factors in the setup of these workstations.

Labelling
Labelling is an important control measure in nuclear medicine and was a contributing factor in a number of nuclear medicine
incidents. Labelling can be complicated by the fact that shielding used to protect the operator can often hide labels which
would otherwise identify the product, and labelling on the outside of the shielding can be mismatched to the contents.

Example case
In one instance, two different renal scans were scheduled for the same time. The doses were dispensed by the
lab and placed in shielded syringes on trays with the printed dose slip and an absorbent tray liner. The tray
liners had the scheduled time of injection, the patient name and the procedure written on them. The needle
cap also had a printed sticker with the isotope and activity. In this instance, the tray was (incorrectly) labelled
with the patient’s name and radiopharmaceutical DSMA (dimercaptosuccinic acid). The dose slip was labelled
‘renal’ which matched the type of procedure to be performed. However, during the procedure the NMT read
the label on the needle, correctly identified the pharmaceutical as MAG3 (mercaptoacetyltriglycine), and
halted the injection. This partial injection resulted in a small additional dose of 1.4 mSv. On closer examination
the dose slip was also labelled with a different patient’s name. This highlights the importance of clear labelling
and QC.
Learning: the label ‘renal’ could describe a number of radiopharmaceuticals and a more specific label such as DSMA should be used
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Branch News

New Zealand
NUCLEAR MEDICINE IN NEW ZEALAND –
WHAT IS IT AND WHY IS IT?
The future of Nuclear Medicine is bright!. We have heard this
many times and it remains true. The latest brightness on the
horizon is targeted therapy. However the situation in New
Zealand is not as bright as elsewhere, and it needs help.
The great news is that at this point in time we still have
nine public hospital departments servicing our 4.8 million
population. However there are significant problems with
equipment and staffing. This article will explain the nature of
the current situation and provide a narrative of the cause. It will
also describe the effect of private PET scanning, underfunding
of health care and the dilemma of hybrid imaging.

Pre-PET era

For those who are not aware, compared to Australia, in New
Zealand private health care provision is much smaller (there
is NO Medicare) and far fewer people have private health
coverage. In the days before PET the vast majority of nuclear
medicine occurred in Public Hospital Departments. Nuclear
Medicine in New Zealand was not as prominent as in Australia
for several reasons. One example is that cardiac imaging was
very much dominated (particularly in Auckland) by catheter
angiography, another is that Nuclear Medicine techniques
were not even mentioned in guidelines. Also there is neither
research, a nuclear reactor nor any related industry. Indeed,
there is a history of antipathy to nuclear weapons which may
have influenced decision making.

PET era – Adoption by Private

NSTR (National Service and Technology Review Committee) Report
After a long history of research in the late 90’s PET scanners
became commercially available and adopted commonly in
large hospital departments internationally. In the next five
years there were PET scanners in each state of Australia.
Wealthy New Zealanders were flying to Australia when they
received a cancer diagnosis.
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New Zealand (Continued)
By 2007 a committee was set up
under the auspices of the National
Service and Review committee,
this was chaired by a radiation
Oncologist with a total of 16
members of different backgrounds
but no PET experts. This came
to a number of conclusions,
principally that PET scanning was
useful, and made a number of
recommendations including that
there should be a publicly funded
PET scanner and cyclotron.

The key mistake

In the NSTR report there was a
“business case” which was an
analysis of the costs and benefits.
In this analysis they identified ten
likely, proven uses for PET scanning,
and the hardware and staff that
would be needed to perform the
imaging for a population the size of
New Zealand for those uses. They
then identified (only) representative
uses and identified the savings
associated with the use of PET
scanning for these. These were then
compared in a financial analysis.
The result was that a comparison
was made between the costs
for 4000 scans annually and the
benefits from 700 scans.

The Review by DHB CEO’s “Not
proven”

The recommendations in the report
were considered by the District
Health Boards National Chief
Executive Officers (DHB CEOs) in
June 2007 and, in summary, the
DHB CEOs decided that:
“The business case for public
funding and provision of PET in New

Zealand did not provide adequate
justification of additional patient
benefit for the additional costs, and
that the business case be declined
on this basis.”

providers. Research effort has gone
from general Nuclear Medicine
to PET. Opportunities for new
appointments (including specialists,
technologists etc.) have been lost.

Of course, PET scanning volumes
have been booming and the idea
that PET scanning is “not justified”
has been proven to be absurd. In
addition, it appears that the DHB
CEO’s were apparently unable
to detect the absurd error in the
financial analysis.

Scanning opportunities have gone.
Opportunities for stimulating
contact with referring clinicians
have been lost.

The Adoption by Private

Subsequently a succession of
private radiology providers has
purchased PET-CT scanners with
two in Auckland, one in each
of Hamilton, Wellington and
Christchurch.
Many of their patients are sent
from the public hospitals, in which
case the hospital pays. If the
clinical indication fits one from the
approved list, a separate central
government budget pays for half of
the cost. Additional indications are
considered on a case-by-case basis
by regional variance committees.
The list of approved indications was
originally close to the Australian
Medicare list. Numerous additional
indications have been added
on the basis of frequent case by
case approvals, or demand from
clinicians.

The Impact on Public Departments

This situation has had a gradual
but serious effect on public Nuclear
Medicine departments:
Revenue has gone from Nuclear
Medicine departments to private

Funding

The government calls it “getting
value for the taxpayer”. The
brutal reality is that, in many
experts opinion, there has been a
succession of governments in New
Zealand who have funded health
care less than is needed.
The relatively small Nuclear
Medicine departments in New
Zealand have been part of a larger
Medical Imaging or Radiology
Department, almost always under
the control of our Radiology
colleagues. It is an unfortunate fact
that a Radiology department under
funding pressure will almost always
see a NM sub-department as overresourced.

Training

The government has also placed
substantial funding pressure on
training.

Technologists

On the positive side Auckland
University continues in its third
year offering a distance learning
post graduate course for students,
employed and supported by a
nuclear medicine department.
Five have already graduated
under this scheme. Five of the nine
public hospital departments are
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training seven students, and a further department is
advertising for a student, all of whom should qualify
between the end of 2018 and 2021. One private
department is also training a student. This indicates
that there is, in place, a succession plan for most
departments for technologists. To be accepted in
these positions most will have an under graduate
degree in medical imaging technology .The other
good news is that we are regularly attracting
Australian techs to our shores, which gives another
dimension to the plan.
That, sadly, is the end of the good news.

Radiopharmacists

There are no Radiopharmacists working in Nuclear
Medicine in New Zealand. Problems arise in
introducing new techniques but on a day to day basis
we cope.

Multi-Modality nature of Molecular Imaging

The multi-modality nature of modern Nuclear
Medicine equipment has been a major trend for the
last ten years. It is almost impossible to buy a SPECT
camera without CT currently. This has created a need
for training for both technologists and specialists.
It has created a degree of control by the senior CT
radiographer over the NM technologists, by the
application of the existing CT rules.
This has largely been negated by the excellent
course run out of Australia for NM technologists to
be taught the principles of CT, to learn the hands-on
skills in the work environment, and to be examined
in competency. The acceptance of this qualification
has been facilitated by the Medical Radiation
Technologists Board in New Zealand. This is now
the third year that New Zealand technologists have
enrolled in the RAINS CT course.

Radiophysicists

Most departments function without a local physicist.
Instead a physicist provides services under contract
and visits perhaps twice a year. This slightly
compromises the generous safety factors we hope for
in our challenging work environment.

There has been no such formal programme for
Specialists reporting the CT component of SPECT-CT
studies. There are relevant courses run in Australia, and
CT has now been absorbed into NM training both in
Australia and overseas. The hurdle of getting approved
for payment for this work has not yet been overcome.

Physicians

Conclusion

This is a critical problem, in some ways THE critical
problem. With the pressures described above there
has been an effective “shrinking lid” i.e. people are
not replaced when they retire or leave. The work has
been contracted out; in some cases to overseas, in
other cases to part trained specialists. This is further
damaging to the public hospital departments. Without
a specialist to fight for capital purchases, to attend
meetings and generate referrals, the Nuclear Medicine
department shrinks further. The part time specialist
is often divided and not able, time wise, to be totally
committed to Nuclear Medicine.

We must, acknowledge the great achievement of
Dr Trevor FitzJohn OMNZ and Cyclotek have put into
setting up and running a cyclotron in Wellington; also,
the ongoing efforts being made to try and facilitate
radioisotope targeted therapy in Auckland, this will be
a monumental gain!!
However, public Nuclear Medicine departments in
New Zealand have hit major trouble on a number of
fronts. They are in a vulnerable position, and have
been impacted adversely by generalised underfunding and opportunists taking the remaining
resources and funding.
Victoria Brooks with valued input from the New Zealand Branch Members
Chair NZ Branch ANZSNM
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NUCLEAR MEDICINE SERVICES IN THE AUSTRALIAN CAPITAL TERRITORY
Nuclear Medicine in Canberra sees a mix of both
private and public practice to service the region’s
growing 400,000+ population. Being a small territory
within Australia, a lot of people may not realise the
range of practices and services that are on offer here.
I asked each department to send through some
information about their Nuclear Medicine service to
provide an overview of what our little territory offers.
We have one public department located at The
Canberra Hospital (TCH) that operates four gamma
cameras and a PET/CT service with three uptake
rooms. This department provides a full range of
Nuclear Medicine procedures to Canberra Hospital inpatients as well as out-patient services.
Without a dedicated children’s hospital in the region,
TCH frequently performs paediatric studies, saving
families having to travel to larger centres. Whilst
the paediatric workload most commonly consists
of MAG3 and DMSA renal studies, TCH also perform
gastrointestinal studies on a regular basis for
indications including delayed colonic transit, Meckel’s
diverticula and biliary atresia.

The PET/CT service has been established for eight
years, offering patients an excellent level of care
with minimal waiting times. Whilst currently only
performing FDG studies, TCH are investigating the
introduction of novel tracers later in 2018.
Canberra Hospital also offers patients an Iodine-131
therapy service, with two lead lined therapy rooms
located within the oncology ward. In conjunction
with local endocrinologists and the medical physics
team, approximately 25-30 high dose I-131 thyroid
cancer treatments per year are performed. In addition
to the high dose I-131 therapy, an outpatient I-131
therapy service is also offered for management of
thyrotoxicosis, treating another 30-40 patients per
year.
In 2018 TCH are anticipating the installation of a high
specification SPECT/CT system that will enhance their
overall capacity to offer the best quality care and
diagnosis to the people of the ACT and surrounds.

Autumn 2018 | gamma GAZETTE |21

Branch News

ACT (Continued)
There are also currently five private companies (Canberra Diagnostic Imaging, Canberra Imaging Group, Garran
Medical Imaging, i-Med Canberra & Universal Medical Imaging) offering Nuclear Medicine services across a total of
seven sites within Canberra.
Canberra Diagnostic Imaging commenced Nuclear Medicine services in 2016 and have one SPECT/CT camera. They
offer a broad range of general Nuclear Medicine services to out-patients. They also provide in-patient services to
the newly renovated and extended National Capital Private Hospital.
Garran Medical Imaging (GMI) opened in 2015 and utilise xSPECT/CT and Quantification. This new technology
provides higher resolution SPECT images and direct quantification using SUVs. To date they are the only provider
of this technology in the ACT. GMI provide the full range of Nuclear Medicine services to out-patients as well as the
occasional in-patient transfer from various hospitals around town. GMI also have a strong focus on research and
are collecting data with regards to the xSPECT and Quantification capabilities of the system they use and how this
can benefit patient outcomes. GMI are also performing 99mTc-PSMA studies which is providing great results for
patients.
I-Med Canberra currently operate one Nuclear Medicine site with a single SPECT/CT scanner. They offer a wide
range of general Nuclear Medicine procedures including bone scans, myocardial perfusions, brain and thyroid
scans.
Universal Medical Imaging (UMI) commenced Nuclear Medicine services in 2017 with SPECT/CT to compliment the
growing MRI, CT, Ultrasound, Mammography and Interventional services they currently provide in the ACT. The
addition of Nuclear Medicine services has improved UMI’s ability to provide seamless patient care from their new,
centrally located practice in Braddon. The Nuclear Medicine team is currently offering a broad range of SPECT/
CT services which will continue to expand in the medium term. UMI are looking forward to building a high end
Nuclear Medicine service in keeping with UMI’s strive for excellence.
Canberra Imaging Group (CIG) did not provide any specific information or detail about their Nuclear Medicine
services. However, CIG offer three sites for services – one dedicated for PET/CT and the other two (each with
one SPECT/CT camera and located near the Calvary John James and Calvary Bruce Private Hospital) for Nuclear
Medicine services.
The ACT provides a robust offering of Nuclear Medicine services. It is a close-knit community of technologists,
nurses, physicists and doctors who are willing to help each other out and share information. The ACT has around
20 technologists working across the above-mentioned departments.
Nick Ingold
ACT Federal Council Representative
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Greetings from the South Australian Branch. The
beginning of 2018 has seen a change of committee
members with myself taking over as Chairperson from
Britany Martin, who I would like to acknowledge for her
wonderful job of chairing of meetings over the past two
years. Thanks also to Vicky Sigalas and Tracey Benger
from the Women’s and Children’s Hospital for organising
and chairing the technologist branch meetings
previously. We greatly appreciate their excellent
work in maintaining the high standard of interesting
topics of discussion as part of continuing professional
development (CPD). Their duties have been taken over
by Danielle Nuske and Madeline Smith from Radiology
SA.
The biggest change in South Australia over the past six
months came with the official opening of the new Royal
Adelaide Hospital in September 2017. At the ANZSNMT
AGM, held in December 2017, Rachel Dobson, the
departmental manager of the RAH Nuclear Medicine
and Bone Densitometry service gave an insightful
and detailed presentation on the complexities and
planning required to move not only a department but
an entire hospital of equipment and patients to the
new site. Planning for the new hospital began over a
decade before the move with the design and layout of
departments in an attempt to ‘future proof’ its design to
suit emerging and evolving technologies.
Both public and private nuclear medicine departments
within SA assisted through taking on additional referrals
during the moving period to ensure South Australians
had an uninterrupted Nuclear Medicine and PET service.
The new hospital along with the cyclotron facilities
(installed earlier in the adjacent SAHMRI building in
2015) have led to an increase in PET services in SA with
an additional three PET scanners being installed over
the past 12 months across private and public facilities.

The University of South Australia has three Nuclear
Medicine Students undertaking honours projects in
the field of Nuclear Medicine research. In particular,
Ashleigh Hull, a fourth year student, is due to complete
her honours project this year, entitled ‘Validation of
Computer-Aided Diagnosis of Lewy Body Disease Using
Cerebral Blood Flow Studies’ under the supervision of Dr
Eva Bezak (UniSA) and Kevin Hickson and Dr Rey Casee
(TQEH). We look forward to hearing the presentation of
her findings towards the end of the year.
The most recent SA Branch meeting was held in
February 2018 at the Lyell McEwin Hospital. An update
and discussion on ‘Cardiac Amyloid and Bone Scans
imaging’ was presented by Dr Michael Kitchener.
Nicholas Farnham followed with a thought-provoking
talk on the challenges and possibilities of going
‘paperless’ in a nuclear medicine department with his
talk titled ‘Digital and Paperless Departments – Are they
possible?’.
The next Branch meeting will be held in May at
Radiology SA while the SA Branch technologist group’s
first meeting for 2018 will be held on 11th of April
at Radiology SA with a protocol review into Breast
Lymphoscintigraphy.
Additionally SA branch members have the opportunity
to attend the ANZSNM TSIG being held locally at
Hahndorf in the Adelaide Hills (see article on page 26)
and of course the upcoming WFNMB in Melbourne will
be well attended by South Australians, so see you there!
Elyse Langeluddecke
SA Branch Chairperson
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ANZSNM Physics Special Interest Group Symposium
This year the Physics Special Interest Group (SIG) Symposium was held in Adelaide, at the new Royal Adelaide
Hospital. The level 8 lecture theatres provided great views of the Adelaide Oval, the SAMHRI building and the
Adelaide Hills as you can see in the photos.

The theme of the meeting was Radiobiology in Radionuclide Therapy and we had excellent and mostly
local speakers who presented a wide range of topics. Our thanks to the sponsors GMS and Clarity
Pharmaceuticals.
The day commenced with t Gabrielle Cehic who introduced radionuclide therapy followed by Eva Bezak
and Pam Sykes who gave the audience excellent presentations on radiobiology. Pam was followed by
Barry Allen who expounded the benefits of therapy using alpha emitters. Scott Penfold introduced us to
the new dawn of Proton Therapy in Australia and then we broke for an excellent lunch with a view of the
hills.
Erin McKay followed lunch with some excellent work on evaluating dosimetry in radionuclide therapy and
Jake Forster showed us a Monte Carlo model of cell radiobiology in radiotherapy, including cellular growth
of the tumours. Daniel Badger discussed some issues associated with radionuclide therapy being done
on real people, and Gabrielle Cehic put the whole day into a clinical perspective, followed by a lively panel
discussion that had to be curtailed in order for attendees to complete a tour of the new Royal Adelaide
Hospital.
Registrants and Society members will be shortly be able to access the slides and some videos of the talks
on the ANZSNM website.
Daniel Badger
Chair
ANZSNM Physics SIG.
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Special Interest
Group News
TSIG Celebrates 10 years of the Annual Day Seminar.
SAVE THE DATE SATURDAY 4TH AUGUST 2018.
This year the ANZSNM Technologist Special Interest Group (TSIG) celebrates 10 years of holding its Annual Day Seminar.
The Annual Day Seminar was the result of Continuing Professional Development (CPD) becoming a part of the accreditation
requirements for Nuclear Medicine Technologists and a desire to hold a CPD event away from the major cities and provide
opportunities for technologists not employed within major metropolitan locations where these events are traditionally held.
The first event was held in 2008 with a theme of “Learning in Launceston”. Since that time we have visited
Townsville, Adelaide, Hervey Bay, Coffs Harbour, Queenstown (NZ), Hobart, Canberra and Ballarat. Speakers
are drawn from all sectors of the Nuclear Medicine community and affiliated specialities to provide a
multidisciplinary view in our themed sessions. We also encourage a less formal atmosphere than the larger
conferences and hope to entice younger and less confident speakers to present, and routinely ask for
abstract submissions for general presentations. Recent years have seen in excess of 80 attendees coming
together to learn in these various locations.
Apart from a day of scintillating learning, these events provide a great opportunity for technologists from
across the country to catch up with old friends, make new friends and increase your professional network.
There is an organised dinner or event in the evening - previously this has included dinner at the National
Press Club in Canberra, the view from the Skyline Gondola over Queenstown or experiencing the artistic
delights of the Dark Mofo Festival in Hobart.
With the seminar being held on the Saturday, options also exist to explore local areas, commence or finish
holidays, or just enjoy a mini-break from the rough & tumble of daily life.
The event in Adelaide provided a chance to see the newly arrived Pandas at the Adelaide Zoo, Hervey
Bay allowed for Whale Watching, and Ballarat saw people celebrating Christmas in July and the Winter
Wonderlights at Sovereign Hill.
This year the Technologist Special Interest Group will be holding their annual symposium in the lovely
Adelaide Hills on Saturday 4th of August 2018. The venue is the Adelaide Hills Convention Centre in
Hahndorf – a multi-award winning venue only 20 minutes drive from the centre of the Adelaide CBD and
set in the beautiful Mount Lofty Ranges.
Hahndorf was first settled in 1839 by Prussian Lutherans and retains it’s strong German heritage after more
than 175 years, with German style smallgoods, baked goods, restaurants and shops to explore. The area is
home to the Adelaide Hills wine region and multiple craft beer breweries.
The program is still being finalised along with plans for the evening dinner/social event. Anyone that has
ideas for topics, speakers or potential presenters, is urged to contact the TSIG’s CPD Working Party via the
ANZSNM Secretariat (secretariat@anzsnm.org.au)
Registration will open shortly and updates will be posted in the events section of the ANZSNM website
www.anzsnm.org.au
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The challenges facing the
Global Nuclear Medicine Market
The global nuclear medicine market has experienced rapid growth in the past decade and is poised to grow at a
compound average growth rate of around 10.2% between 2015 and 2025 to reach approximately $11.3 billion by
2025 . The market is fuelled by novel treatments, increasing incidence of oncology and cardiovascular diseases
and new markets. These new treatments hold great promise of better diagnosing and treating patients with
serious diseases.
However, the growth of the market is constrained by the pressing challenges posed by supply and distribution of
radioisotopes, high capital investment and regulatory guidelines.
Approximately 90% of the nuclear medicine market is dominated by the diagnostic applications of
radiopharmaceuticals and 70%-80% of all diagnostic procedures rely on the use of technetium-99m (99mTc), a
Single-Photon Emission Computed Tomography (SPECT) radioisotope which is produced by the radioactive decay
of molybdenum-99 (99Mo). Most reactors that produce 99Mo were built in the 1950s – 1960s and are approaching
the end of their lifespans, which increases the risk of shutdowns and unplanned outages.
With an increased adoption of Positron Emission Tomography (PET) cameras due to PET’s superior resolution and
accuracy over SPECT imaging, fluorine-18 (18F) based diagnostics, particularly 18F-fluorodeoxyglucose (18F-FDG),
have underpinned the evolution of clinical PET scanning since the mid-1990s. 18F-FDG contributes to around
80%-90% of PET imaging procedures .
18F is typically produced using a cyclotron based in the hospital or a centralised site within the city. Isotope
production, radiopharmaceutical synthesis, and regional delivery of a product with a half-life of less than two
hours all pose significant challenges for clinical practice and require building a sophisticated supply industry.
Whilst 18F is an established diagnostic PET isotope, the rapidly growing field of theranostics, which combines
diagnostics with radioisotope therapy, is attracting significant interest in the field of nuclear medicine today.
Although radiotherapeutics is a small field, accounting for about 10% of the nuclear medicine market, it is
predicted to grow by 20%-30% annually until 2030.
Gallium-68 (68Ga) has been an increasingly popular radioisotope in the last few years due to the flexibility of
68Ga in the type of chemical bonding, availability of 68Ge/68Ga generators and a good relationship between
the administered dose and the decay times. It is also an excellent isotope to be used in theranostics, paired with
Lutetium-177 (177Lu), a therapy isotope.
The pairing of these radiometals is enabled by the use of the one chelator, which holds the radioisotope within the
drug product. By diagnosing and visualising the disease site first with the actual drug product, clinicians obtain
valuable data and confidence to prescribe the dose of the paired radiotherapeutic in a personalised fashion.
Although being at the forefront of the radiopharmaceutical field and with numerous clinical trials in development,
the use of 68Ga and 177Lu still poses a number of challenges. This includes the relatively limited supply of both
68Ga and 177Lu and soaring demand for both radioisotopes due to recent approvals of Netspot® and Lutathera®,
and new trials in larger indications, such as prostate cancer. Due to these factors, the development of new
products becomes threatened.
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The challenges facing the
Global Nuclear Medicine Market (Continued)
In addition to supply constraints, the logistics of 68Ga is complex. In order to synthesise 68Ga based products,
hospitals have to have a radiopharmacy and an experienced radiopharmacist on site, which inevitably leads to
increased costs and limited availability of the diagnostic. The increased requirement for Good Manufacturing
Practice (GMP) production also makes the 68-minute half-life difficult to work with. Furthermore, adequate supply
of gallium generators is currently a constraint.
Copper-64 (64Cu) for imaging and copper-67 (67Cu) for therapy make for a perfect theranostic pairing and
provide a simple yet efficient solution to the challenges of using 68Ga and 177Lu. Until recently, the use of the
copper pairing has been hindered by the lack of suitable chelators, as almost all commercially available chelators
leak copper. This results in free copper accumulating in the liver, confounding liver imaging, and preventing the
use of the therapeutic isotope 67Cu. Clarity Pharmaceuticals has developed a stable copper chelator which does
not leak copper and is safe and effective for use with the 64Cu/67Cu pairing.
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Global Nuclear Medicine Market (Continued)
64Cu has long been recognised as an ideal PET isotope as it allows delayed imaging (up to 48 hours).
However, it is not until the recent rise of radiotherapies that 67Cu has been re-considered in scientific
literature. It is an excellent therapy isotope, with a similar beta emission profile to 177Lu, but with a
shorter half-life of 2.6 days (compared to 177Lu half-life of 7 days). The shorter half-life is likely to be safer
to off-target organs and allows for more frequent repeat dosing in patients.
Utilising delayed imaging with 64Cu allows for better imaging of lesions including the detection of
additional lesions compared to 68Ga, and provides better resolution of lesions due to the clearance of the
product from the body. These characteristics provide numerous benefits, such as enabling prospective
dosimetry for more precise dose calculations. Clinicians can then follow-up with 67Cu therapy, tailored to
the particular patient in order to treat as much of the disease as possible, while minimising risk to healthy
tissues and organs.
Importantly, both 64Cu and 67Cu have favourable supply and distribution properties. The half-life of both
isotopes and the production methodologies allow for centralised isotope production and radiopharmacy
for the final drug product under GMP, which completely eliminates the need for radiopharmacies and
radiopharmacists at the clinical site. A finished radiolabelled drug product, GMP and ready to inject,
can be shipped overnight to a hospital, PET centre or therapy centre anywhere in the country or
internationally. 64Cu can be made on most 18MeV cyclotrons with the addition of a bolt-on solid targetry
system. As demand grows, yields are being improved and cost estimations now predict commercial
viability for this isotope.
Previous obstacles associated with the supply, yield and specific activity of 67Cu have been solved over
the past decade with significant advances made by Idaho State University at the Idaho Accelerator Center
(IAC). Physicists at the IAC have successfully developed a linear accelerator production process for 67Cu
that can be scaled and industrialised as the industry and demand grows.
The exciting growth in the field of nuclear medicine has created new opportunities for
radiopharmaceutical development. The success of the theranostic isotope pairing of 68Ga and 177Lu
has driven broader awareness and popularity of this treatment paradigm. However, the characteristics
of 68Ga and 177Lu isotopes have led to significant supply constraints and limited the use of these
isotopes to small cancer indications. This has opened the door for other isotopes in development, and
the favourable characteristics of the perfect pairing of copper has put Clarity Pharmaceuticals in an
ideal position to help the industry realise its full potential in the broad use of radiopharmaceuticals in
diagnosis, staging and treatment of cancer and other serious diseases.
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Nuclear Medicine:

a non-invasive option for early diagnosis and management of
Calciphylaxis
Author: Katelyn Morris, Gold Coast University Hospital

BACKGROUND
Calciphylaxis is a rare disease predominately seen in patients receiving hemodialysis for chronic renal failure [1,
2]. This disease develops when abnormal calcium and phosphate levels in the blood cause calcification of small
arteries and arterioles, and severe ischemia of surrounding tissues [2]. Calciphylaxis presents most commonly as
painful and symmetrical discolouration of the skin, progressing to necrotic ulcers and gangrene [2, 3].
Diagnosis can prove difficult due to the rarity of the condition, with reporting rates as low as 1 - 4% in
hemodialysis patients [5]. The determination is through biochemistry results with a varying degree of
hyperphosphataemia, raised calcium-phosphates, raised parathyroid hormone and serum calcium levels [2, 4]. A
tissue biopsy of the affected area is also used for diagnosis, but this presents concerns due to the increased risk of
aggravating the already inflamed skin, and the potential for delayed wound healing to the patient post biopsy [2,
3].
The prognosis is poor with 60-70% mortality rate from sepsis due to wound infection combined with the general
clinical presentation mimicking other disorders delaying treatment [2, 5].
Patient History
A 26-year-old female presents with a 5-week history of
bilateral lower leg rash on both calves and shins. The rash
has continued to spread to her feet and is accompanied
by increasing pain, notably worse at rest. The patient
has a significant clinical history including Cystic Fibrosis,
Type 1 Diabetes Mellitus (currently managed with an
insulin pump) and Chronic Kidney Disease stage 4. She
has not yet been wait listed for a kidney / lung transplant
followed later by a pancreas transplant.

Figure 1: Delayed whole body bone scan
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Treatment so far has included a dermatology review and prescription of a topical cream, and
corticosteroids. There has been no significant improvement in the patient’s symptoms. Her recent blood
results showed an increase in her potassium, phosphates and alkaline phosphatase. The blood results,
combined with the patient’s medical history of end-stage kidney disease, are highly suspicious for
Calciphylaxis.
The treating team opted not to proceed with a skin biopsy in the first instance for definitive diagnosis
due to the increased risks associated with the procedure, combined with the patient’s phobia of needles,
particularly in the absence of skin necrosis.

Investigations
The patient was referred to Nuclear Medicine for a
Bone Scan + SPECT / CT of the lower legs to look for
active bone growth. The patient had no previous
bone history. A whole body 3 phase bone scan was
acquired with 817Mbq 99mTc HDP, followed by a
SPECT with concurrent low dose CT of the lower legs.
The initial blood pool images did not demonstrate
any significant hyperemia. On the delayed phase
imaging there is increased activity noted overlying
the distal tibia and fibula. Delayed phase SPECT /
CT images confirmed increased activity in the soft
tissues of the distal 3rd half of both the lower limbs
with associated calcification on the concurrent CT.
These findings are in keeping with Calciphylaxis.
Figure 2: Delayed static images

Diagnosis and Management
The treating team concluded that the nuclear medicine bone scan provided sufficient information for the
definitive diagnosis of Calciphylaxis, with an agreement that a biopsy was no longer required.
The patient was weaned off prednisolone and commenced treatment of sodium thiosulfate which
she will receive intravenously during her hemodialysis for 6 months. Sodium thiosulphate interferes
with calcium phosphate crystallization and is thought to block the hydroxyapatite formation, halting
progression of the disease [3, 5].
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The patient returned 3 months later for a follow up bone
scan, the scan showed an increase in subcutaneous
oedema, calcification with associated blood pool and
delayed activity in the lower calves and ankles consistent
with progression of the disease. The patient’s treatment
and management are ongoing and nuclear medicine
continues to provide a non-invasive option to monitor
disease progression.

Conclusion
In the absence of clinical signs of Calciphylaxis but still
keeping with inflammatory changes in the lower legs,
nuclear medicine provided a simple and non-invasive
diagnosis option to that of a skin biopsy. Aiding in the
quick and efficient treatment of a rare condition and it
continues to provide an essential role in the patient’s
management and progression.

Figure 3: Fused axial SPECT/CT slices of the
lower left leg
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The use of delayed imaging for the diagnosis/confirmation of
malignant peripheral nerve sheath tumours in patients with
neurofibromatosis type 1.
Author: Loren Katchel1, Remi Hillery1 & Katherine Pini1
1
Princess Alexandra Hospital, Brisbane, Australia

INTRODUCTION
Neurofibromatosis Type 1 (NF1) is an autosomal dominant disorder characterised by
changes in skin pigmentation and tumour growth along nerves in the skin, brain, and
other parts of the body with an incidence rate of about 1 in 25001. NF1 has an associated
high risk of developing cancer, those predominately being brain cancer, vascular disease
and malignant peripheral nerve sheath tumours (MPNSTs)1,2. MPNSTs are rare, aggressive
tumours with an incidence of 1 in 100,0003. They are malignant sarcomas that originate
from peripheral nerves or from cells associated with the nerve sheath4. MPNSTs account
for about 5-10% of all soft tissue sarcomas3,4. The prognosis is generally poor, especially
with large tumours, NF1-associated cases, and tumours located in the trunk3. A recurrence
rate of approximately 40% has been reported3,4.
The use of 18F-FDG PET/CT imaging as a relatively non-invasive tool to assess, stage and
differentiate subtypes of NF1 patients has the potential for early diagnosis and improved
prognosis. However, incidences of false positives have proved to be a major drawback
in the use of 18F-FDG PET/CT imaging as part of conventional work-ups for patients with
suspected MPNSTs. Although limited, there is research that suggests dual time imaging
can play a role in eliminating false positives and increasing sensitivity in differential
diagnosis. The following case utilised this early and delayed 18F-FDG PET/CT imaging
method.

Case Report: A 17 year old female presented for evaluation of a large right

lung lesion, with a background of NF1. The patient’s primary tumour was
a large right-sided plexiform neurofibroma in her mediastinum which
was treated with bronchoscopic argon plasma coagulation with good
effect but with multiple recurrences (also treated by laser).

WB 18F FDG PET/CT

Early

Delayed

Figure 1: Early and delayed MIP
displaying the mediastinal and
thigh tumours

Apart from her diagnosis of NF1, the patient had no other major health issues. She had an optic pathway glioma
as a result of NF1 that has been stable for over eight years. The patient’s MRI of the brain displayed a subcortical
lesion in the right frontal lobe that has also been stable on serial scans for over eight years. The patient had
multiple café au lait macules, axillary freckling, Lisch nodules, and cutaneous neurofibromas, all of which are
typical of NF1.
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Investigations:

The patient was injected
intravenously with 249 MBq of 18F-FDG. PET/CT
imaging was performed from vertex to feet, with low
dose non-diagnostic CT performed for attenuation
correction and anatomical localisation. The uptake
period was 55 minutes for early imaging and 4 hours
for delayed imaging. The patient’s BSL was measured
at 4.2mmol/L prior to injection.

Imaging showed a complex large right lung mass
(Fig. 1) with irregular enhancement and moderate
to intense heterogeneous 18F-FDG uptake with a
central photopaenic focus, concerning for malignant
transformation (Fig. 2). An interval increase in
18
F-FDG intensity was demonstrated on the delayed
imaging (Fig. 3a), with a SUVmax of 7.73 on early and
11.62 on delayed. The lesion appeared grossly larger
compared to previous imaging.
There was also displacement of the liver and
diaphragm inferiorly, and of the heart and
oesophagus to the left. Right-sided locoregional
nodal involvement was also seen.
A soft tissue mass within the left medial thigh (Fig. 1)
demonstrated an interval increase in FDG intensity
on the delayed imaging, with an early SUVmax of 3.86
that increased to 5.02 (Fig. 3b), however appeared
stable to previous PET imaging. No other FDG-avid
lesions were identified.
The patient underwent a fine needle aspiration (FNA)
biopsy of the right lung lesion, which confirmed a
spindle cell sarcoma, consistent with MPNST.

Figure 2: View axial slice of 4 hour delayed
mediastinal lesion demonstrating central
photopaenic region

a) Mediastinal tumour

b) Thigh tumour
Early

Discussion : The use of 18F-FDG PET/CT for the

detection and staging of NF1 tumours is an effective
and comparatively non-invasive procedure that
has been proven to have a number of benefits over
morphologic imaging. A study conducted by Van
Der Gucht et al., (2015) demonstrated the potential
of 18F-FDG to differentiate between benign and
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Figure 3: Comparison SUV ROIs for early and
delayed images of a) mediastinal tumour and b)
thigh tumour
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malignant tumours in NF1 patients, through the use of SUV measurements. In a patient population of 49,
tumours with confirmed malignant transformation had a mean SUVmax of 9.56, whilst benign tumours had a
mean SUVmax of 2.032. It has also been shown that there is a positive correlation between SUVmax and tumour
grade5.
One of the benefits of dual time imaging in NF1 patients is the reduction of false positives. SUV cut-offs have
not yet been substantiated, so early and delayed imaging can be correlated to increase reporter confidence.
Dual time imaging also allows for further tumour characterisation, as it can demonstrate trending SUV
measurements between them. Malignant tumours are reported to have an increasing SUV over approximately
4 hours, whereas benign lesions tend to plateau after 30 minutes6.

Conclusion: MPNSTs are rare and fatal, and can transform from benign lesions in patients with NF1. The
ability to diagnose and differentiate this disease without surgical intervention for histology is challenging.
More conventional imaging modalities have proven to be suboptimal for differentiating between benign
and malignant disease, although 18F-FDG PET/CT imaging has proven to be an effective and safe alternative
with promising results7. In this case, the findings of the patient’s imaging shows congruency with previously
reported studies and the FNA biopsy results. This emphasises the benefits of dual time imaging as a predictor
of malignant transformation and usefulness in false positive reduction.
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More than the prostate:

Intrapancreatic accessory spleen and papillary thyroid cancer
detected with 18F-PSMA PET/CT
Authors: Dr Dalveer Singh BMedSci MBBS (Hons) FRANZCR; Radiologist and Nuclear Medicine Trainee; Qscan Radiology Clinics (QLD)
Roslyn Horneman; Nuclear Medicine Technologist; Qscan Radiology Clinics (QLD)

BACKGROUND
Intra-pancreatic accessory spleens (IPAS) are often benign and an incidental finding. Histologically they have the same structure
and function of a normal spleen, but during fetal development the splenic anlages fail to fuse. This results in spleen separate
to the main splenic body, often along the path of the splenic vessels. 10-30% of people have an IPAS somewhere in their body,
with 80% found in the splenic hilum followed by 17% in the pancreas. Most IPAS are asymptomatic and pose no clinical problem.
However they can also hemorrhage, spontaneously rupture, form cysts, undergo torsion or contribute to a hematological
disorder. In these cases the IPAS must be removed. It is thus of vital importance to accurately diagnose IPAS in a non-invasive
manner to avoid unnecessary surgical intervention (1-6).

Case Report: A 55 year old male presented for an

pancreatic tail (figure 3). The thyroid nodule was
later biopsied with ultrasound-guidance and found
to be suspicious for a papillary thyroid carcinoma
(PTC), and a 99mTc-heat damaged red blood cell
(HDRBC) scan was ordered to further investigate the
pancreatic lesion.

PSMA is a targeted PET agent that is used frequently
in the setting of biochemical recurrence of prostate
cancer. It is a small radioligand that targets the
overexpressed transmembrane protein called
prostate-specific membrane antigen found in
aggressive prostate cancers. 18F-PSMA PET/
CT has much improved sensitivity over CT, bone
scintigraphy and magnetic resonance imaging
(MRI), although can have difficulty with specificity in
certain incidental findings, as our case demonstrates
(7).

For the 99mTc-HDRBC scan, 4ml of the patient’s
blood was taken in a heparinized syringe and
labelled using Ultratag. Subsequently the
reconstituted product was damaged in a hot
water bath at 49.5oC for 20mins. Once cooled,
960MBq of HDRBC’s were injected into the patient
intravenously and 30 minutes later he underwent
both static and single positron emission computed
tomography (SPECT)/CT imaging of his torso. One of
the spleens functions is to remove damaged blood
cells. Therefore, by denaturing the erythrocytes
with heat, they become stiff and get trapped in
the splenic tissue because of fragmentation and
spherocytosis. Normal erythrocytes will readily
pass through because they are deformable (8). The
pancreatic tail lesion previously identified in the
18F-PSMA scan was found to be actively functioning
splenic tissue (figure 4).

18F-PSMA positron emission tomography (PET)/
diagnostic computed tomography (CT) scan with a
rising serum prostate-specific antigen (PSA) level. He
was diagnosed with prostate cancer in 2011 and at
the time underwent a radical prostatectomy.

Two hours after an intravenous injection of 268MBq
of 18F-PSMA, the patient was scanned from his
vertex to knees and subsequently the contrastenhanced CT was also performed. The scan results
showed an intensely PSMA-avid lesion posterior to
the bladder apex suspicious for a recurrent prostate
malignancy (figure 1). However there was also mild
uptake in an 11 x 10mm right thyroid nodule (figure
2) and a mildly enhancing 31 x 15mm lesion in the
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Discussion: There are multiple imaging modalities to diagnose IPAS,

however a Nuclear Medicine 99mTc-HDRBC scan has been found to be
the most sensitive and specific non-invasive method. This is because 90%
of the radiopharmaceutical will be trapped by the splenic tissue, and the
IPAS will not take up the radiopharmaceutical at all unless it is actively
functioning splenic tissue. A 99mTc-sulphur colloid scan can also be used,
however is less sensitive and specific. This is because the colloid also gets
taken up by the liver and bone marrow, and the spleen only accumulates
10% (15). Contrast-enhanced CT and MRI are the other two non-invasive
diagnostic modalities. IPAS will match the intensity of enhancement
with the main splenic body on all contrast phases or sequences using
CT or MRI respectively, however other malignant lesions such as
neuroendocrine tumours, acinar cell carcinomas, solid pseudopapillary
neoplasms and adenocarcinomas will also appear similarly. This makes a
definite diagnosis difficult. Furthermore, on CT if the IPAS is <1cm then
partial volume artefacts can make them appear hypodense compared to
the spleen and thus may not enhance equally (3, 4, 6, 9).
Endoscopic ultrasound is the other common diagnostic method used,
but is invasive. It involves the use of an endoscope and fine needle
biopsy through the stomach to obtain both images and tissue samples
of the IPAS. This can be a very specific test, but the biopsy sample can
sometimes inadvertently pick up fragments of gastric mucosa or benign
pancreatic islet cells which decrease the specificity of results, and it also
involves a general anesthetic and an 8 hour fast (5, 9).
After a thorough review of the current literature, there are no case studies reporting the findings of an IPAS or PTC
from an 18F-PSMA PET/CT scan and very few using 68Ga-PSMA. Of note is that a preliminary study by Dietlein et
al. (10) found that 18F-DCFPyL-PSMA (the version used in this case study) and 68Ga-Ga-PSMA-HBED-CC PET/CT
scans were found to have very similar scan results, but 18F-PSMA found marginally more suspicious lesions. Both
radiopharmaceuticals target the same receptor, however
they are synthesized differently and 18F-PSMA has more
advantageous physical properties. This includes a longer
half-life (110 versus 68 minutes) and larger allowable
mean injected activity (318.4MBq versus 128.3MBq). This
enables imaging at later time points, allowing a higher
clearance rate and less non-specific binding, thus higher
signal to noise ratios. In addition, 18F has lower mean
positron emission energy (0.25MeV versus 0.89MeV)
resulting in higher image resolution and more accurate
quantification. 18F-PSMA also cleared faster from nontarget tissue.
A case study by Kamalakar et al. (11) describes a patient who had a 68Ga-PSMA scan to look for PTC metastasis
in a 50 year old male after a total thyroidectomy, negative radioiodine scan and rising thyroglobulin levels. It
revealed widespread skeletal and soft tissue metastatic disease. One hypothesis for this uptake is that neovascular
endothelial cells express PSMA. This is because in endothelial cells there is activation of the transcriptional
enhancer region, leading to an increased PSMA transcription and abnormal protein expression.
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Demirci et al. (12) refers to a 68 year old male needing
prostate cancer restaging after increasing PSA levels
6 years post a radical prostatectomy and pelvic lymph
node dissection. In addition to finding multiple lymph
node prostate cancer metastasis on the 68Ga-PSMA
scan, there was also multiple nodular, well-marginated
lesions which had a high PSMA expression similar to
peritoneal carcinosis within the peritoneal space. Due
to a history of a splenic rupture and splenectomy after
a motor vehicle accident, and the fact that PSMA is
expressed in healthy splenic parenchyma, he was given
the differential diagnosis of splenosis. A 99mTc-HDRBC
SPECT/CT scan was ordered and the peritoneal lesions
all accumulated the denatured erythrocytes (11).
68Ga-Octreotate and 99mTc-Octreotide have also been
reported to mimic neuroendocrine tumours in cases of
IPAS (13, 14).

Conclusion: This case study highlights the usefulness

and comprehensive work that an 18F-PSMA PECT/
CT scan can offer. After only one non-invasive scan,
the patient was diagnosed with recurrent prostate
cancer, and also found out about two unrelated lesions
to the prostate malignancy which needed further
investigation. The thyroid and pancreatic tail lesions
most likely would have otherwise gone undiagnosed
due to a lack of symptoms requiring action. The
patient can now be treated in his early stages of the
prostate cancer recurrence, most likely with salvage
radiotherapy (7). Minimally invasive surgery is the most
common initial management of PTC and possibly even
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131Iodine treatment after that (15). Furthermore, due
to the asymptomatic nature of his IPAS, that will most
likely be left in situ, avoiding unnecessary and invasive
treatment.
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INTRODUCTION
An 87 year old male presented to the hospital after experiencing crushing chest pain. He has a clinical history of
unstable angina and prostate cancer, and he has previously had two NSTEMI episodes in 2015 and 2016. A chest X-ray
and CTCA were performed, which found severe aortic stenosis and non-obstructive CAD. In addition to this, a nuclear
medicine bone scan was performed to investigate potential metastatic prostate cancer.
The patient was administered with 864 MBq
of 99mTc-HDP. Delayed wholebody and SPECT/CT
images were acquired 2 hours post injection.
Tc-HDP Bone Scan Findings:

99m

The tracer distribution demonstrated
a degenerative pattern and multiple
vertebral compression fractures were also
identified. No osteoblastically active skeletal
metastases were detected. However, diffuse
mild tracer uptake was present in the
myocardium, which may reflect depositional
disease such as amyloid. Clinical correlation
was suggested.

Tc-DPD Cardiac Amyloid Scan Findings:

99m

A week after the 99mTc-HDP bone scan, the
patient was administered with 703 MBq of
99m
Tc-DPD for his 99mTc-DPD scan.

Figure 1: Red arrows identify mild 99mTcHDP uptake in the myocardium on SPECT/
CT images of bone scan
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Figure 2: 99mTc-HDP wholebody bone scan appearance

Figure 3: 99mTc-DPD wholebody bone scan appearance

Figure 4: Oblique rib planar images showing
moderate 99mTc-DPD uptake in the myocardium

Figure 5: Wholebody to heart ROI analysis
comparing initial and delayed imaging
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Imaging Protocol:
Acquisition Parameters
Tc-HDP

Tc-DPD

99m

99m

Collimators

LEHR

LEHR

Energy/Window

140 keV / 15%

140 keV / 15%

Orientation

180°

180°

Detectors

Both Detectors

Both Detectors

Patient Position

Supine

Supine

Patient Orientation

Head Out

Head Out

Static Images

Matrix: 128 x 128
Matrix: 128 x 128
Zoom: 1.23
Zoom: 1.23
Time: 3 min (lateral skulls) Time: 4 min or 800 kcounts (oblique ribs)
Whole Body Delayed
(2 hr Post Injection)

Wholebody Images

Matrix: 128 x 1024
Zoom: 1.00
Scan Speed: 14 cm / min
Scan Direction: Craniocaudal
Autocontour: Enabled

Whole Body Blood Pool Whole Body Delayed
(5 min Post Injection)
(3 hr Post Injection)
Matrix: 128 x 1024
Zoom: 1.00
Scan Speed: 10 cm / min
Scan Direction:
Craniocaudal
Autocontour: Enabled

Matrix: 128 x 1024
Zoom: 1.00
Scan Speed: 10 cm / min
Scan Direction: Craniocaudal
Autocontour: Enabled

Autumn 2018 | gamma GAZETTE |43

Education & CPD
Case Study
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Imaging Protocol:
Acquisition Parameters
Tc-HDP

Tc-DPD

99m

SPECT (delayed)

Topogram

CT

Total Scan Time

Matrix: 128 x 128
Zoom: Whole Body – 1.00
Orientation: 180°
Degrees of Rotation: 180
Start Angle: 0
No. of Views: 32
Time/View: Whole Body –
20 sec
Orbit: Non-circular
Mode: Continuous
Start Delay: 3 sec
keV: 130
mA: 25
Slice Thickness: 0.6mm
Length: Whole Body –
1024mm
Direction: Craniocaudal
Scan Time: ~6 sec
Start Delay: 3 sec
keV: 130
mA: per CARE Dose 4D
(reference: 50 mAs)
Slice Thickness: 2.50mm
Rotation: 0.6 sec
Pitch: 0.8mm
Direction: Caudocranial
Scan Time: ~60 sec

~45 min

99m

Matrix: 64 x 64
Zoom: 1.45
Orientation: 76°
Degrees of Rotation: 105
Start Angle: 52
No. of Views: 37
Time/View: 20 sec
Orbit: Non-circular
Mode: Continuous
Start Delay: 3 sec
keV: 130
mA: 25
Slice Thickness: 0.6mm
Length: Single Region –
512mm
Direction: Craniocaudal
Scan Time: ~6 sec
Start Delay: 3 sec
keV: 130
mA: per CARE Dose 4D
(reference: 50 mAs)
Slice Thickness: 5.00mm
Rotation: 1.5 sec
Pitch: 0.4mm
Direction: Craniocaudal
Scan Time: ~53 sec

Cardiac SPECT/CT not required
for this patient

~20 min (initial) and ~45 min (delayed)

Discussion:

Grading scale used was proposed by Perugini et al. [1].
• 0: absent cardiac uptake and normal bone uptake
• 1: mild cardiac uptake inferior to bone uptake
• 2: moderate cardiac uptake associated with bone uptake; or
• 3: cardiac uptake with mild or absent bone uptake
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Cardiac amyloidosis is a disease caused by the deposition
of insoluble misfolded proteins in the cardiac insterstitum
leading to organ dysfunction [3]. In cardiac amyloidosis, there is
myocardial infiltration with the majority of clinically significant
cases falling into two categories [4]:
1. Monoclonal immunoglobulin light chain cardiac amyloidosis
(AL)
2. Transthyretin-related cardiac amyloidosis (ATTR): Hereditary
or Wild-Type
Identifying the correct subtype of cardiac amyloidosis is critical
with immunoglobulin light chain cardiac amyloidosis carrying
99m
Figure 6: Visual scoring of cardiac Tc-DPD a poorer prognosis [5]. When amyloidosis involves the heart it
usually presents as restrictive cardiomyopathy, which leads to
retention A=0, B=1, C=2, D=3 [2]
heart failure and ultimately death in some patients.
Tc-DPD has been demonstrated throughout the literature to be superior in the diagnosis of ATTR subtype
cardiac amyloidosis.

99m

A study by Moore et al. [2] demonstrated positive 99mTc-DPD imaging for ATTR subtype in 100% of cases (13
patients) whilst AL subtype was only positive in 25% of cases (2 patients).
Another study by De Haro-del Moral et al. [6] compared 99mTc-DPD uptake to 99mTc-MDP uptake in a population
of 19 patients. The results of this study showed all 8 patients with ATTR subtype had intense cardiac uptake
(scores 2-3) with 99mTc-DPD, however absent uptake (score of 0) with 99mTc-MDP.

Conclusion: This case highlights that 99mTc-DPD imaging is in fact superior to 99mTc-HDP when considering

the diagnosis of ATTR subtype cardiac amyloidosis. It also demonstrates the clinical significance of further
investigating abnormal cardiac uptake on a routine 99mTc-HDP bone scan. This may warrant a change from
current clinical practice. In order to use this tracer clinically in Australia, TGA authorised prescriber status was
requested for the Princess Alexandra Hospital.
Tc-DPD clearly demonstrates more intense uptake than that of 99mTc-HDP in this particular case. The results
of this study provide additional clarity when considering treatment pathways, guiding clinicians as to the
subtype of cardiac amyloidosis affecting the patient. In addition, 99mTc-DPD imaging serves as a non-invasive
complimentary test for tissue biopsy.
99m

References:
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What to expect when you are not expecting
Authors: Ingrid Holmes1, Suzanne McGavin1
Royal Brisbane and Women’s Hospital, Brisbane, Queensland, Australia

1

INTRODUCTION
A 61-year-old female patient presented to the Specialised PET Services Queensland for an 18F-Flurodopa (FDOPA) PET scan.
The patient had been experiencing tremors for the past 6 years and had features of atypical Parkinsonian’s syndrome. After being
prescribed L-DOPA medication for treatment of Parkinson’s Disease, she exhibited minimal response, so was placed on alternate
medication and referred for an 18F-FDOPA PET scan to further investigate Parkinson’s Disease.
She had previously been diagnosed with cerebellopontine angle schwannoma in 2014, which was treated with radiosurgery. Other clinical
history included migraines with aura, osteoarthritis of the spine, chronic-back pain, sciatica, melanoma of the back that was excised 20
years ago and recent rib fractures from a fall four weeks prior.

F-FDOPA

18

F-FDOPA is used to identify and image regional distribution of dopamine in the brain, as well as increased
amino acid uptake and metabolism in tumours. 18F-FDOPA crosses the blood brain barrier using L-Type Amino
Acid Transporter’s (LAT’s) where it is converted to 18F- Flurodopamine by dopa decarboxylase. Here it is stored
interneuronally in vesicles1.
18

These characteristics are particularly useful to identify decreased uptake in the putamen to diagnose Parkinson’s
Disease, or increased uptake in tumours that have overexpression of LAT’s such as; gliomas, Neuroendocrine
Tumors (NET), medullary thyroid cancer, paragangliomas and pheocromocytomas1.
The decarboxylase inhibitor Carbidopa can be given 1 hour prior to the administration of 18F-FDOPA to inhibit the
systemic metabolism of the radiopharmaceutical2.

Imaging Parameters:
Carbidopa was administered 60mins prior to radiopharmaceutical injection. A
90-minute list mode dynamic PET/CT of the brain was acquired following the
intravenous injection of 198MBq of 18F-FDOPA. After acquisition, image quality was
reviewed by the NMS.
Visual interpretation of the imaging field by the Nuclear Medicine Scientist (NMS)
identified abnormal increased radiopharmaceutical uptake in a right intra-parotid
lymph node. As a result of the incidental finding, an 18F-FDOPA Torso PET/CT
acquisition from vertex to thigh was performed.

Findings:
Image analysis of the patient’s F-FDOPA Brain PET/CT and comparison with
healthy controls showed no evidence of Parkinson’s disease, with normal
radiopharmaceutical uptake in the putamen and caudate nucleus bilaterally.
18

Figure 1: PET/CT 18F-FDOPA
study brain image
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What to expect when you are not expecting
(Continued)

Figure 2: Fusion images 18F-FDOPA study

Figure 3: Additional Torso 18F-FDOPA study

The 18F-FDOPA Torso PET/CT scan identified intense FDOPA uptake in a soft tissue mass of the right breast, and
mild to moderate uptake within multiple lytic/sclerotic lesions throughout the cervical, thoracic and lumbar spine,
sternum, right ribs and right ilium, consistent with widespread skeletal metastases. Multiple pulmonary, pancreatic,
liver and soft tissue metastases were also identified.
Due to the intense FDOPA uptake in right breast mass, and the multiple skeletal, pulmonary, liver, pancreas and soft
tissue metastases, the scan appearance is most likely related to primary breast carcinoma or metastatic melanoma
and a biopsy of the breast lesion was recommended.

Patient Management:
Within a week
following the results
from the 18F-FDOPA
study, the patient
had a mammogram,
ultrasound and biopsy
of the breast tissue and
axillary lymph nodes. The
results were suggestive
of primary metastatic
breast carcinoma. The
18
patient began immediate
Figure 4: Patient normal F-FDOPA Brain study
chemotherapy as
treatment for advanced
breast cancer. Due to the palliative nature of her condition, her treatment plan was devised with an emphasis on
optimal pain management and quality of life care.
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What to expect when you are not expecting
(Continued)

Figure 5: Fusion torso
18
F-FDOPA study

Figure 6: Sagittal Torso
18
F-FDOPA study

Discussion:
According to Minn et al2, some tumours that do not possess features of NET’s may still show increased uptake of
18
F-FDOPA, due to the overexpression of the L-Type Amino Acid Transporter 1 (LAT1). An example of where this
occurs is 18F-FDOPA uptake in cerebral gliomas.
In a study published by Liang et al3 looking at the role of LAT1 in breast cancer, it was reported that high-grade
breast tissue and malignant breast cancer cells expressed high levels of LAT1, compared with normal breast tissue
or low-grade malignant cancer cells, which have been shown to express low levels of LAT1. In addition to this, high
expression levels of LAT1 were consistent with advanced-stage breast cancer. Liang et al3 also suggested LAT1 as a
potential biomarker for therapy and diagnosis of breast cancer3.
At this stage, the role of 18F-FDOPA for diagnosis in advanced stage breast cancer is yet to be established. There
is limited literature published on the relationship between18F-FDOPA uptake in breast carcinoma that has LAT1
overexpression or of neuroendocrine origin.

Conclusion:
The role of the imaging NMS is critical for reviewing images for unusual uptake prior to patient departure. If
incidental findings do occur after image acquisition, it is important to follow up and if possible perform additional
imaging.
This case has highlighted the uncommon uptake of breast carcinoma on an FDOPA study. These results and the
proactive role of the NMS for additional PET/CT acquisition lead to a drastic change in patient management.
References:

1. Society of Nuclear Medicine and Molecular Imaging (2013) Flurodopa F18. Retrieved at http://interactive.snm.org/docs/PET_PROS/FDOPA.pdf
2. Minn, H., Kauhanen, S., Seppanen, M., Nuutila, P. 18F-FDOPA: A Multiple-Target Molecule. J Nuc Med. December 2009 vol.50 no.12:1915-1918.
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3. Liang, Z., Cho, H., Williams, L., Zhu, A., Liang, K., Huang, K., Wu, H., Jiang, C., Hong, S., Crowe, R., Goodman, M., Shim, H. Potential Biomarker of
L-type Amino Acid Transporter 1 in Breast Cancer Progression. J Nucl Med. November 2011. 45:93-102. doi:10.1007/s13139-010-0068-2
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Pixel Saturation artefact –
Breast lymphoscintigraphy Scan
Author: Allison Wallace

CLINICAL NOTES
38 year old Female with a new diagnosis of breast cancer. Breast lymphoscintigraphy scan was performed to define lymphatic
drainage patterns prior to next day surgery. 60MBq injection of 99mTc-Nanoscan was given as a single peri-areola injection. An
initial 30 min dynamic was acquired followed by delayed Co57 anterior transmission (1 min), anterior (5 mins) and lateral (5 mins)
statics. In the image below, we can see that there is an artifact in the middle of the injection site. When the anterior 5 min static
was repeated the artifact was not visualised.

Introduction: A pixel (picture element) is the smallest part of an image
that a computer is capable of displaying. The number of pixels in an
image determines the marix size – 256x256 for example. A bit is a
computer term used to describe data storage. 16 bit (most commonly
used in nuclear medicine) simply means that the pixel values can range
from 0 to 65,535. (Wallstrom, 2014).
Define pixel saturation: Pixel saturation occurs when the number of
counts recorded in a single pixel exceeds the maximum pixel value.
Pixel saturation results in white strips being seen on the image. We can
see this in the middle of the injection site in figure 1 (Parker, Daubewitherspoon, Graham, Royal, Todd-Pokropek & Yester, 2004).
Discussion: If the administered activity is very concentrated, which is
often the case for lymphoscintigraphy scans; the maximum count rate
will be much higher. The dose for this scan was 60MBq of 99mTc-Nanoscan
administered with 1 single peri-areola injection. 60MBq is a large
amount of activity to be concentrated in the one area. The maximum
pixel value in figure 1 was 65,954. This pixel value exceeds the limit of
65,535; when this happens, it restarts the count and results in a pixel
overflow artifact. The repeat anterior static was performed 10 mins after
the initial anterior static; this image did not have an artefact because the activity had slightly decayed and
the maximum pixel value was 65,424, which is still very close to the maximum pixel limit. The maximum pixel
value in the lateral static image acquired was 64,792; this is also very close to the maximum pixel limit and
had the acquisition been longer, there may have been a pixel saturation artifact on that static image as well.
Conclusion: When determining the dose to be administered for sentinel node lymphoscintigraphy studies, it
is important to consider the maximum pixel value. As stated above, the more concentrated the activity is and
the higher the dose, there is an increase in the likelihood of pixel saturation occurring. Administration of a
lower dose may be considered in order to try and prevent pixel saturation artefacts.
References:

Parker, A.J., Daube-witherspoon, M.E., Graham, S.L., Royal, H.D., Todd-Pokropek, A.E., & Yester, M.V. (2004). Society of Nuclear Medicine Procedure Guideline for
General Imaging, Version 3.0. 1-10. Retrieved from http://interactive.snm.org/docs/General_Imaging_v3.0.pdf
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DMSA

Author: Lisa Hung, Gold Coast University Hosptial, Queensland, Australia

CLINICAL HISTORY
Patient had a previous history of left pyelonephritis and abscess. Patient presented with flank pain and bacturia. Other imaging
obtained includes an Abdomen CT, in which the left kidney appeared small and contracted.

Method: Patient was injected with 158MBq of Tc99m DSMA (Dimercaptosuccinic acid) and images were
performed 4 hours post injection using Low Energy High Resolution collimators. Static images were
acquired anteriorly, posteriorly as well as anterior and posterior obliques of each kidney.

Results: The split renal function was 27% for the left kidney and the 73% for the right kidney. The left kidney
demonstrates reasonable cortex despite the size. The uptake of DMSA in the kidneys was poor with high
blood pooling activity.
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DMSA (Continued)
Conclusion: The low target to background
activity made the scan inadequate for
interpretation of parenchymal scarring. The
high background activity and diffuse uptake
in the kidneys can be accounted for by renal
tubular acidosis.
Renal tubular acidosis is a condition where
the electrolyte and acid balance in the body is
disturbed. Renal tubular acidosis can occur due
to several factors impaired renal hydrogen ion
excretion, bicarbonate resorption or abnormal
aldosterone production or response.
This study highlights that DMSA uptake is
influenced by several factors: renal blood flow,
proximal tubular membrane and urinary acid
balance.
This study also demonstrates the significant role
DMSA plays in assessing renal tubular disorders.

References:
1 Hechanova, LA 2017, Renal Tubular Acidosis, last
viewed 12.03.18 https://www.msdmanuals.com/en-au/
professional/genitourinary-disorders/renal-transportabnormalities/renal-tubular-acidosis
2 Reddy Gorla AK, Agrawal K , Sood A, Bhattacharya A,
Mittal BR. Differential Uptake of Tc-99m DMSA and Tc99m EC in renal tubular disorders: Report of Two Cases
and Review of the Literature. Indian J Nucl Med [sourced
online] 2014 [Citied 11.03.18]
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Are you a TOFI? –

(Thin Outside Fat Inside)
Author: Clare Radley, Chief Technologist, CitiScan Radiology, Brisbane

Using a DXA scanner to measure visceral fat levels.
The World Health Organisation’s (WHO) Obesity and Overweight fact sheet states that ‘Most of the world’s
population live in countries where overweight and obesity kills more people than underweight’ (World
Health Organisation, 2018)
The top 2 causes of death around the world are ischaemic heart disease and stroke
(World Health Organisation, 2017), with obesity (particularly abdominal obesity)
increasing the risks suffering from of both (McPherson, 2015). In 2016 the (WHO)
completed a worldwide survey and identified that more than 1.9 billion adults, 18
years and older, were overweight (BMI of 25-29) with over 650 million shown to be
obese (BMI greater than or equal to 30). They also showed that over 340 million
children and adolescents aged 5-19 and 41 million children under the age of 5 were
overweight or obese (World Health Organisation, 2018)
While BMI levels have been proven to be useful in epidemiological studies, it is really
only an estimation of a person’s ‘fatness’ and does not provide an accurate picture of
their body composition (Gomez-Ambrosi, et al., 2012), and what the WHO’s statistics
fail to capture are the people who, despite having normal BMI’s, are centrally or
metabolically obese. It is becoming increasingly clear to researchers that it is not
the amount of fat that a person has, but the
distribution of that fat that is the definitive factor
in deciding that person’s metabolic health (Kaul,
et al., 2012).
The term ‘metabolically obese, normal weight’
(MONW) was coined in the early 1980s and is
used to describe persons who have a normal
BMI, but exhibit type 2 diabetes, hypertension,
and or hypertriglyceridemia (St-Onge, Janssen,
& Heymsfield, 2004). Sahakyan et al’s 2015
study showed that these very individuals had a
greater mortality risk, worse long-term survival,
higher total and cardiovascular mortality rates
and higher prevalence of metabolic syndrome
that patients with normal BMIs and no central
obesity.
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Are you a TOFI? (Continued)
This diagram demonstrates the vast difference that can be demonstrated in persons having the same waist
circumference

Image courtesy of ‘Images from cohort of volunteers’ CC BY-SA 3.0, https://commons.wikimedia.org/w/index.php?curid=20139540

Kaul et al (2011) show that raised visceral fat levels rather than a person’s subcutaneous fat levels is the major
predictor of adverse events, and that DEXA is a cost effective and accurate way of measuring it.
Visceral fat levels can be analysed using the body composition packages on commercially available DXA scanners
that departments currently use to measure bone density levels.
The experience at our practice with our GE Lunar Prodigy is that the scan is proving to be a popular one not only
with members of the fitness community, but with practitioners wishing to assess their patients before embarking
on a diet and exercise programme in an effort to decrease their fat levels and therefore decrease the effects of their
metabolic disease.
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Cardiometabolic Rosk Factors Related to Elevated Adiposity. International Journal of Obesity, 286-294.
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•

the advancement of clinical practice of nuclear
medicine in Australia and New Zealand;

•

research in nuclear medicine;

•

public education regarding the principles and
applications of nuclear medicine techniques in
medicine and biology at national and regional
levels;

•

co-operation between organisations and
individuals interested in nuclear medicine; and

•

the training of persons in all facets of nuclear
medicine.

2. Provide opportunities for collective
discussion on all or any aspect of nuclear
medicine through standing committees and
special groups:

•

The Technical Standards Committee sets
minimum standards and develops quality
control procedures for nuclear medicine
instrumentation in Australia and New Zealand.

•

The Technologists Special Interest Group. With
the introduction of National Registration for
Nuclear Medicine Technologists / Scientists
as of 1st July 2012, the future role of the
Accreditation Board was reviewed and federal
council made a decision to disband the current
Accreditation Board and re-allocate ongoing
responsibilities to the ANZSNM – Technology
Special Interest Group (TSIG). The PDY and
mentor program, CPD program, department
accreditation and the overseas qualification
exam are now managed by sub-committees of
the TSIG.

•

The Radiopharmaceutical Science SIG and a
Physics SIG that maintain standards of practice for
their particular speciality and provide a forum for
development in Australia and New Zealand.
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