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The Victorian Radiotherapy Service Plan was developed in 2006-07 as part of a national initiative  
for all states and territories to develop five-year strategic plans in radiotherapy. 

The Victorian plan takes the Integrated Cancer Services (ICS) as its focus and models demand for 
radiotherapy across each ICS to 2011. The plan also seeks to identify longer-term requirements  
for radiotherapy in Victoria by continuing forecasts at five-year intervals through to 2021. 

Submissions were requested from all ICS and hub radiotherapy services to assist in developing the 
plan. Ten submissions were received, and key aspects from these submissions were incorporated 
into the plan. Major areas commented on were:

The density of radiotherapy services in the inner-Melbourne area

The plan acknowledges that a large proportion of the state’s radiotherapy services are located in 
the inner-Melbourne area. These services treat patients referred from the major public and private 
hospitals located in inner-Melbourne, as well as providing centralised services to Melbourne 
patients and some statewide specialist services. The demand forecasts attribute the activity of 
these services across the ICS, and it is noted that the activity of these services will change over time 
as new services commence. Demand forecasts will be updated in 2009 to reflect this. Importantly, 
the plan takes improving access as the primary principle in planning for new services and supports 
decentralising new radiotherapy services to outer suburban and regional areas to achieve this.

Self-sufficiency of Integrated Cancer Services 

A feature of the Victorian Cancer Service reforms has been the development of eight Integrated 
Cancer Services as drivers for improving the coordination and quality of cancer care across 
Victoria. As population-based catchments for cancer care, it is expected that new cancer services 
within ICS will be planned in coordination with existing services to meet demand within each 
region. A strength of population-based services is that they should support, as far as practicable, 
patient demand within a region in order to improve access to services. To reflect this, the demand 
modelling in the plan has been based around the requirements in each ICS. 

While local considerations are important in driving planning decisions in each ICS, the modelling 
and recommendations in the plan also take into account the distribution of radiotherapy services 
at a statewide level, rather than just at the local level, to ensure that the role of existing services 
continues to be appropriately recognised.

Patient access to radiotherapy in areas serviced solely by the private sector

The plan recognises that there are a number of regions where the private sector is the sole provider 
of radiotherapy services and identifies the need to investigate whether arrangements can be 
entered into with the private sector in these areas to improve accessibility for public patients. 

The development of this service plan could not have occurred without significant assistance 
from each of Victoria’s radiotherapy providers. Thanks go to the Alfred Hospital, Austin Health, 
Barwon Health, the Peter MacCallum Cancer Centre and Radiation Oncology Victoria for 
providing important data and feedback. Their support in the development and coordination of 
radiotherapy services is essential in enabling the ICS to improve access to the best possible 
treatment for all Victorian cancer patients.

Foreword



Executive summary 

The Victorian radiotherapy service plan has been developed as part of a national process, led by the 
Radiation Oncology Reform Implementation Committee, for each jurisdiction to develop five-year 
strategic plans for radiotherapy, based on common parameters. 

The development of this service plan will inform requirements for a national radiotherapy strategic 
plan, as well as providing estimates of radiotherapy service requirements, and recommendations for 
service development in Victoria over the medium and long term.

Service requirements were modelled using parameters agreed upon by Victorian radiotherapy 
service providers and forecasts of cancer incidence provided by the Victorian Department of 
Human Services. Radiotherapy requirements were calculated at the level of the Integrated Cancer 
Services through to 2011, with longer-term forecasts undertaken to 2021. Facilities in both the 
public and private sectors were taken into account.

Key findings from the Victorian radiotherapy service plan are:

As of July 2007, 32 linear accelerators (linacs) were operating in Victoria (20 in the public sector). •	
The total number of radiotherapy bunkers in the state was 39 (26 in the public sector).

Nine of these 32 linacs are located in the central Melbourne region. Future expansion of •	
radiotherapy services should primarily seek to improve access for patients in outer metropolitan 
Melbourne and regional Victoria.

As a result of government expenditure in radiotherapy, as of mid-2006 there were only three •	
public linacs requiring replacement (in other words more than 10 years old). These were at the 
Austin, Geelong and Alfred Hospitals.

The plan shows that Victoria is currently five linacs short of population requirements. Based on •	
increases in cancer incidence, the forecasts estimate that Victoria will be eight linacs short of 
population requirements by 2011. By 2016, this shortfall will have increased to 12, and 16 by 2021. 

The area of greatest and immediate linac need is the western metropolitan Melbourne region. •	
Additional capacity will also be required in regional Victoria, and northern and southern 
Melbourne over time.

The key recommendations from the Victorian radiotherapy service plan are:

To meet anticipated demand requirements, planning should commence as a priority for a new •	
radiotherapy service at the Western Health catchment.

The Gippsland Cancer Treatment Centre should be expanded to two linacs by 2011 to meet •	
regional demand, and planning should commence to expand the Ballarat radiotherapy service by 
one bunker and one linac to ensure this service can meet regional demand by 2011.

Outdated linacs at the Austin, Alfred and Geelong Hospitals should be replaced by 2007-08.•	

A Radiotherapy Equipment Replacement Program should be developed to ensure the long-term •	
viability of public radiotherapy services in Victoria.

Procurement of radiotherapy services from the private sector for public patients should be •	
examined to assess the adequacy of existing arrangements and inform options for expanding this 
to include non-admitted patients.

To ensure that radiotherapy service planning is based on accurate information, and to inform •	
ongoing quality and efficiency measures, the Radiotherapy Minimum Dataset established for the 
National Radiotherapy Single Machine Unit Trial Evaluation should be continued and expanded to 
include all Victorian radiotherapy services.
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Background 

Radiotherapy plays a recognised crucial role in the treatment and alleviation of symptoms for 
many cancer patients. The vast majority of radiotherapy treatments are provided as megavoltage 
treatment delivered by linear accelerators (linacs). Other forms of radiotherapy include superficial 
x-ray and brachytherapy. This service plan focuses solely on megavoltage radiotherapy, and the 
machines and infrastructure required to provide it.

In June 2002, the Radiation Oncology Inquiry, led by Professor Peter Baume AO, published the 
report A Vision for Radiotherapy [1]. The report highlighted issues pertinent to radiation oncology 
in Australia and made recommendations in relation to the usage, future funding and delivery of 
radiotherapy.

The Radiation Oncology Jurisdictional Implementation Group (ROJIG) was established to respond to 
the Baume inquiry. Its purpose was to provide advice to health ministers on appropriate activities 
and timelines for the improvement of Australian radiation oncology services by November 2003.

The ROJIG final report included a service development framework for radiation oncology. The 
framework, which has been endorsed by health ministers, recommends that jurisdictions work 
together, to reduce fragmentation in radiation therapy through the Radiation Oncology Reform 
Implementation Committee (RORIC) and implement the framework.

The aims of the RORIC Radiation Oncology Service Development Framework are to:•	

Increase radiotherapy access and utilisation rates through promoting equitable access to •	
radiotherapy, as part of a comprehensive package of cancer care.

Ensure high-quality treatment.•	

Ensure that care is focussed on the needs of patients, their families and carers.•	

Enable patients to be treated in an appropriate setting.•	

Ensure resources, including staff and equipment, are optimally provided and distributed.•	

Provide access to current technology, practice and models of care.•	

Facilitate an integrated approach to the planning and coordination of radiotherapy services •	
across Australia for a more efficient radiotherapy sector.

Specifically, the RORIC framework recommends that each state/territory work to develop a five-
year strategic plan for radiotherapy based on common parameters set within the RORIC framework. 
The implementation plans will reflect local population requirements, distribution of existing 
services, local priorities and resource opportunities. The individual plans will be used to inform both 
the development of a national strategic plan for radiotherapy and reform to areas of radiotherapy 
such as funding.

The key objectives of this work are to:

Develop a strategic plan for Victorian radiotherapy services in accordance with the parameters •	
set within the RORIC Radiation Oncology Service Development Framework and the objectives of 
the government’s Fighting Cancer Policy and associated cancer reform agenda. 

Use Victoria’s plan to contribute to a national strategic plan for radiotherapy services and ongoing •	
service planning activities of the state.
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Victorian radiotherapy policy environment

The Fighting Cancer Policy

In 2002 the Victorian Government released its Fighting Cancer Policy. The policy details government 
commitments to a statewide redevelopment of cancer services, driven by a Ministerial Taskforce 
for Cancer, as well as to the establishment of a radiotherapy service at Traralgon, the expansion of 
radiotherapy services at Geelong and Moorabbin and the replacement of outdated equipment at 
the Peter MacCallum Cancer Centre, the Alfred Hospital and the Austin Hospital.

In the 2006 election, the State Government also committed to the development of a new four-
bunker radiotherapy service at Sunshine Hospital

A Cancer Services Framework

In 2002, the Victorian Department of Human Services commissioned a consultancy to develop  
A Cancer Services Framework for Victoria [2]. 

A Cancer Services Framework for Victoria is based on the principles of: 

Maximal geographical access. •	

Multidisciplinary cancer care.•	

High-quality and safe cancer services. •	

The final report was endorsed by government and launched in November 2003.

A Cancer Services Framework advises on whether Victoria has the appropriate mix and location of 
cancer services to meet future requirements for service provision and recommends new service 
arrangements. A Cancer Services Framework for Victoria proposes an integrated service model for 
metropolitan and regional cancer services, designed to improve the coordination of cancer services 
through the establishment of Integrated Cancer Services (ICS – specified regions developing 
integrated care and defined referral pathways for the populations they serve) and ‘tumour streams’ 
for the 10 major cancer groups.

It is anticipated that the implementation of A Cancer Services Framework, and the government’s 
commitment to achieving best practice through the development of standards across all cancers, 
will lead to increases in demand for radiotherapy services through increasing referrals.

Following the launch of A Cancer Services Framework for Victoria, the Department of Human 
Services established a Ministerial Taskforce for Cancer (MTFC) and the Cancer Coordination Unit 
(CCU)1 to provide clinical leadership across the cancer services and to advise the department on 
cancer reform issues. The CCU was also tasked to oversee the implementation of the Government’s 
Fighting Cancer Policy and to coordinate the cancer reform agenda including the implementation of 
A Cancer Services Framework.

1  From July 1 2005, the Cancer and Palliative Care Unit.
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Integrated Cancer Services

A major theme of A Cancer Services Framework for Victoria is an integrated approach to service 
delivery that focuses on delivering the right treatment and support to patients as early as possible 
in their cancer journey. 

A Cancer Services Framework for Victoria outlines an integrated service model for metropolitan and 
regional cancer services based on the following principles:

Services will be population based.•	

Individuals will have access to the full range of services from prevention, screening, diagnosis, •	
treatment, rehabilitation, supportive care and palliative care.

Referral pathways are clearly defined for the range of services required.•	

Care is multidisciplinary and coordinated.•	

High-quality care requires a ‘critical mass’ of expertise and leadership. •	

The integrated service model adopted has resulted in the establishment of three metropolitan  
and five regional Integrated Cancer Services (ICS), based on specified geographic populations,  
and one statewide paediatric ICS.

The governing body of the ICS is the Executive Committee, with members drawn from health 
services within each region. The Department of Human Services requires that planning by health 
services of new cancer services within each region will involve, and be supported by, local ICS.  
The role of the ICS focuses on: 

Advising the department and health services on regional issues associated with cancer service •	
planning.

Ensuring that proposals for new cancer services align with regional imperatives.•	

Facilitating coordination and linkage with existing cancer services.•	

National Single Machine Unit Radiotherapy Trial

Radiotherapy services commenced in Ballarat and Bendigo in 2002 as part of the National Single 
Machine Unit Radiotherapy Trial. The aims of the trial were to identify if: 

Single machine radiotherapy services could successfully be established in regional areas and to •	
determine if the quality of these services was comparable to larger metropolitan services 

These services improved radiotherapy access and utilisation for regional cancer patients. •	

Analyses performed as part of the evaluation of these services has been valuable in informing 
policy directions for Victorian radiotherapy services.
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Radiotherapy in Victoria 

Current capacity
In Victoria, four health service ‘hubs’ operate public radiotherapy services across eight campuses. 
Private services are provided by Radiation Oncology Victoria (ROV) across four campuses and by 
the Peter MacCallum Cancer Centre (PMCC) at a single campus. As of July 2007, there were 32 
linear accelerators or linacs in operation in Victoria, of which 20 were in the public sector and 12 in 
the private sector (Table 1).

Table 1. Number and location of linear accelerators in Victoria, by service provider, as at July 2007

Public Service locations (number of operational linear accelerators)

The Alfred Hospital Prahran (3), Traralgon (1)

The Austin Heidelberg (2), Ballarat (1)

Geelong Hospital Geelong (2)

PMCC East Melbourne (5), Box Hill (2), Moorabbin (3), Bendigo (1)

Private Service locations (number of operational linear accelerators)

ROV East Melbourne (2), Footscray (2), Ringwood (2), Frankston (2), Wodonga (2)

PMCC Richmond (2)

Recent expansions

The Government’s Fighting Cancer Policy (2002) committed funding for the following initiatives:

A new single machine, dual bunker radiotherapy facility at Latrobe Regional Hospital, Traralgon (as •	
part of a new Gippsland Cancer Treatment Centre).

Doubling the size of the facility at Monash Medical Centre to four bunkers, plus an additional •	
(third) linac.

Redevelopment of the Andrew Love Cancer Centre in Geelong to increase the number of bunkers •	
to four, with a third linac to be installed.

In addition, a second linac was committed by the State Government in the 2006–07 budget and will 
be installed mid 2007 at the Bendigo service.

The Traralgon and Moorabbin redevelopments were completed and operational by mid-2006. 
Commissioning of the new linac at Bendigo and redevelopment of the Geelong facility are expected 
to be completed by the end of 2007.

Expansion in service capacity also occurred in the private sector in 2006 (Table 1), with ROV 
expanding its existing service at Ringwood and commencing operations of a new dual linac facility 
in Frankston.

Table 2 shows the number of radiotherapy services, linacs and bunkers per ICS, as of July 2007. As 
this shows, there is capacity for increasing the number of linacs in Victoria through utilising unfilled 
bunkers. Beyond this, expansion in the public sector will require investment in new services. 
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Table 2. Number and location of linear accelerators and bunkers in Victoria, by ICS, as of July 2007

ICS Radiotherapy service Existing linacs1 Bunkers Spare capacity

Southern Melbourne ICS The Alfred 3 4 1

PMCC Moorabbin 3 4 1

ROV Frankston 2 2

Western and Central 
Melbourne ICS

PMCC East Melbourne 5 6 1

PMCC Epworth 2 2

ROV East Melbourne 2 3 1

ROV Footscray 2 2

North Eastern MICS The Austin-Repat 2 2

PMCC Box Hill 2 2

ROV Ringwood 2 2

Barwon RICS Geelong 2 41 1 (21) 

Grampians RICS Ballarat SMU 1 1

Loddon Mallee RICS Bendigo SMU 12 2 0 (12)

Hume RICS ROV Wodonga 2 2

Gippsland RICS Latrobe SMU 1 2 1

Victoria 32 (20 public) 39 (26 public) 5 (4 public)1,2

1  A third linac has been funded as part of the Geelong redevelopment. 
2  The second linac at Bendigo will be installed mid 2007.
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Machine age

The Victorian Government’s Fighting Cancer Policy committed to the replacement of outdated 
radiotherapy equipment at PMCC (two linear accelerators and one dedicated radiotherapy  
CT-Simulator (CT-Sim), the Alfred (two linear accelerators and one CT-Sim) and the Austin Heidelberg  
(one CT-Sim). Funds for a replacement linear accelerator have also been allocated to PMCC Moorabbin 
as part of the radiotherapy facility expansion. The Victorian Government allocated additional funds 
in August 2005 from the 2004-05 Medical Equipment Program to provide two replacement linear 
accelerators – one at the Austin and one at Geelong. PMCC has developed a 10-year plan for the 
replacement of its own radiotherapy equipment, supported by departmental funding and recurrent 
funding from the Commonwealth Radiation Oncology Health Programs Grant (ROHPG) funds. 

Following these upgrades, there will remain three public linear accelerators in Victoria that will 
reach the ‘technical’ end of their useful life by the end of 20062 (Table 3). Given the current 
expansion of radiotherapy services throughout the state, it would now be timely for the department 
to develop a formal radiotherapy equipment replacement program to ensure consistent and high-
quality radiotherapy service delivery into the future. 

Table 3. Replacement status of public linear accelerators within Victoria by age of machine

Registration 
date

Date when 10 
years old Provider/location Replacement status

1989 1999 PMCC – East Melb
Replacement funded in 2004‑05 budget

1992 2002 PMCC – East Melb

1992 2002 Alfred
Replacement funded in 2003‑04 budget

1992 2002 Alfred

1992 2002 PMCC - Moorabbin Linear accelerator replaced as part of 
Moorabbin expansion

1992 2002 Geelong Replacement funded from 2004-5 Medical 
Equipment Program

1992 2002 Geelong Replacement funded from 2005-06 budget

1992 2002 Austin Health Replacement funded from 2004-5 Medical 
Equipment Program

1994 2004 PMCC – East Melb Replacement funded from 2004-05 budget 

1994 2004 PMCC – East Melb Replacement funded from 2004-05 budget 

1995 2005 PMCC – Box Hill Replacement funded from 2004-05 budget

1995 2005 PMCC - Moorabbin Replacement funded from 2004-05 budget 

1995 2005 Alfred Replacement scheduled 2008

1995 2005 Austin Health Replacement funded from 2005-06 budget 

1996 2006 PMCC – Box Hill PMCC 

1999 2009 PMCC – East Melb PMCC 

2002 2012 Bendigo  Not considered

2002 2012 Ballarat Not considered

2006 2016 Traralgon Not considered

2006 2016 Moorabbin Not considered

2  The industry-accepted useful life of a linear accelerator is 10 years. 
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Previous estimates of requirements

Within Victoria (and Australia as a whole) numerous studies have been undertaken to investigate 
both current and future radiotherapy requirements [1-5]. While the outcomes from these studies 
have been used to inform service planning activities by the state, varying parameters have been 
used in predicting demand for services (Table 4). Similarly, different service planning strategies 
have been employed by other jurisdictions. 

Table 4. Summary of parameters used in Victorian radiotherapy service planning studies

Review of 
Radiotherapy 

Services Victoria 
1998

Radiation Oncology 
Services in Victoria 

Implementation 
Plan 1999-2006

A submission 
to the National 

Radiation Oncology 
Inquiry 2001

Cancer 
Services 

Framework 
2003

Cancer incidence Projected cancer cases by metropolitan and rural DHS region

% new cancer cases 
receiving RT*

50-55% 52.5% 52.5% 52%

% cases requiring 
re‑treatment

20% 20% 20% 25%

Courses/linac/year 487 450 450 450

Attendances/course 16 - - -

Operating hours/day 8.5-9 - - -

Working days/year 234 - - -

*Radiation therapy.

A Cancer Services Framework for Victoria provides the most recent radiotherapy service demand 
forecasts published for Victoria. The projections provided within the framework are based on the 
following parameters:

Population projections to 2011 (calculated using a 1.8 per cent annual increase in cancer •	
incidence – as calculated for the NSW population by Coory and Armstrong in 1998).

Rate of 2000 cancer incidence data and 11 per cent of treatments for non-notifiable conditions.•	

Rate of 52 per cent of new cases of cancer receiving radiotherapy.•	

Rate of 25 per cent of new cancers requiring re-treatment.•	

Each linear accelerator conducting 450 courses per year.•	

A Cancer Services Framework for Victoria predicts a requirement of 39 linear accelerators in 2006 
and 44 linear accelerators in 2011. As shown in Table 5, the framework showed a substantial 
shortfall between existing or planned services and the forecast requirements for 2006.

Table 5. �Projected requirements for radiotherapy in Victoria in 2006 (from A Cancer Services 
Framework for Victoria)

Projected new 
cancers

Cancers 
treated by RT

Required 
linacs Existing linacs New linacs

Existing and 
new linacs 

24,162 15,858 39.5 28 6 34
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Methodology

Service planning parameters
Service planning parameters for the state were determined in consultation with Victorian 
radiotherapy providers. A radiotherapy provider working group was established in late 2004 
to provide advice to the Department of Human Services on aspects of the development of the 
strategic plan. Planning parameters were then discussed at a national level to reach agreement on 
the planning parameters.

Throughput measures
The RORIC Service Planning Forum proposed a range for each throughput parameter. Parameters 
were then discussed with, and agreed upon by, Victorian radiotherapy providers.

The following average throughput measures have been used in the development of Victoria’s  
service plan:

Each course entailing 18.5 attendances.•	

Each hour seeing 4.1 attendances.•	

Operating 8.5 hours per day•	

Working 240 days per annum.•	

Complexity
The parameters above assume an averaging across services of current complexity and casemix,  
but are subject to change over time due to technology and practice change. 

Changes in complexity may be caused by:

Movements in casemix away from, or towards, megavoltage treatment (for instance, where evidence •	
around radiotherapy treatment for particular types of cancer becomes more or less compelling).

Evidence supporting the adoption of more complex techniques for cancers currently treated with •	
radiotherapy (for example, increased fractionation for palliative treatments).

Funding incentives that permit, or encourage, greater use of more complex treatments.•	

Age of equipment and capability to treat particular conditions.•	

Other factors that may impact upon existing service planning parameters include improvements  
in quality assurance, changing work patterns, commissioning of machines and research. The effect 
that these various factors have on the current service planning parameters is difficult to estimate  
in advance. It is therefore recommended that service planning parameters are reviewed no less 
than every three years to ensure their predictive reliability and to ensure that adequate provision 
exists for the benchmark rate of 52.3 per cent to be reached in the future.
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Re-treatment rate
Re-treatment has been defined as any subsequent radiotherapy treatment for a cancer previously 
treated with radiotherapy. It has previously been estimated that 20-25 per cent of cancers receiving 
radiotherapy for the first time will require re-treatment [2, 4, 5]. In Victoria, the actual re-treatment 
rate among providers varies between 19-26 per cent of the total courses delivered. A re-treatment 
rate of 20 per cent has been used in the development of Victoria’s service plan, based on weighting 
re-treatment by overall provider activity.

Re-treatment rate estimates in Victoria may slightly underestimate actual re-treatment rates as they 
are only able to be calculated for patients treated at the same hospital, not for patients that were 
previously treated at a different hospital. This is not expected to be a large number of patients and 
the effect of this on the overall figures is considered to be slight.

Geographical units
Incidence and linac requirements were projected for Victoria as a whole and by ICS. Radiotherapy 
services were allocated to a metropolitan (M) or rural (R) ICS on the basis of geographical location, 
as per mapping work previously undertaken for the ICS (see Table 2). 

Cancer incidence projections
The Victorian Cancer Registry (VCR) receives notifications of the following conditions by law:

All malignant neoplasms (ICD-10 C00-C96, excluding C44 and C77-C79).•	

In situ carcinomas of breast (D05) and cervix (D06).•	

In situ melanomas (D03).•	

Notifications to the VCR are checked against identifying patient information and cancer 
notifications from previous years to ensure that cancers are not double-counted. Recurrences, 
spread or metastases are not included. In situ cancers are not considered malignant and are not 
included in incidence counts.

For the purposes of this service plan, cancer incidence projections were based on five years of 
incidence data (1998-2002) and performed by the Victorian Department of Human Services’ 
Forecasting Unit, using the department’s forecasting model. The model used linear regression and 
population projections (at local levels) to predict future trends for incidence data. 

Incidence data from the VCR included the Statistical Local Area (SLA) for the patient’s residence at 
the time of diagnosis, the age grouping of the patient with cancer, gender and classification of each 
cancer into one of 23 groups, according to the criteria shown in Table 6.
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Table 6. Classification of VCR notifiable cancers by cancer site

Classification ICD-10 Code Classification ICD-10 Code

Head and neck C01-C14,C30-C32 Prostate C61

Oesophagus C15 Testis C62

Stomach C16 Renal C64

Colon C18 Bladder C67

Rectum C19-C21 CNS C70-C72

Liver C22 Lymphoma C81-C85

Gallbladder C23,C24 Myeloma C90

Pancreas C25 Leukaemia C91-C95

Lung C33,C34 Thyroid C73

Melanoma C43 Unknown Primary C80

Breast C50 Other all other codes in C00-C80

Gynaecological C51-C58

Numbers of patients with cancer were projected for:

Metropolitan ICS (Southern Melbourne ICS, Western and Central Melbourne ICS or North Eastern •	
MICS) or RICS (Barwon, Grampians, Loddon Mallee, Hume or Gippsland).

Tumour grouping (bladder, breast, colon, kidney, leukaemia, lung, lymphoma, melanoma, mouth •	
and throat [C01-C14], prostate, rectum or other).

Age grouping (0-19, 20-29, 30-39, 40-49, 50-59, 60-69, 70-79 or greater than 80 years).•	

Gender (male or female).•	

Year (yearly to 2011, then five-yearly to 2026).•	

Non-notifiable and non-malignant conditions
In addition to cancers registrable to the VCR, radiotherapy is provided to a small number of 
non-registrable cancers and non-malignant conditions. The percentage of courses delivered for 
non-notifiable and non-malignant conditions was identified from the National Single Machine 
Unit Radiotherapy Trial Minimum Data Set as 6.8 per cent and 6.4 per cent in 2001 and 2002-03, 
respectively. For the purpose of Victoria’s service planning, seven per cent of courses have been 
assumed to be for conditions not notifiable to the VCR.
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Radiotherapy demand projections

Cancer incidence
Actual incidence (1998-2002) and incidence projections (2003-11) for Victoria as a whole are 
shown in Table 7. It is anticipated that incidence will rise from 22,425 new diagnoses in 2002  
to 24,439 and 27,051 in 2006 and 2011, respectively. 

 
Table 7. Actual incidence (1998-2002) and projected incidence (2003-11)

Year Actual incidence
Actual incidence rate  

per 100,000

1998 20,473 441

1999 20,809 444

2000 21,217 447

2001 21,927 456

2002 22,425 462

Year Projected incidence3
Projected incidence rate  

per 100,000

2003 22,899 466

2004 23,398 471

2005 23,916 476

2006 24,439 481

2007 24,951 487

2008 25,468 492

2009 25,991 497

2010 26,519 502

2011 27,051 507

2016 29,744 534

2021 32,526 560

It is important to note that, as with any projections, the further out they are projected the greater 
the degree of variability around them. Secular effects such as population changes outside the 
modelled assumptions, or developments impacting on the assumed growth in cancer incidence, 
such as the implementation of new screening programs that substantially increase cancer 
incidence (for example, the national bowel cancer screening program, effective from August 2006), 
are cumulative over time and impact most heavily on distant forecasts.  

3  �Forecasting by the Australian Institute of Health and Welfare (AIHW) shows a total of 28,783 cancers in 
Victoria by 2011. This is an increase of 1,730 cancers over the Department of Human Services’ forecast.

   �Differences between the AIHW and the department’s figures are due to differing population projections 
(AIHW projects a greater overall population in Victoria to 2011 than the department), and differences in how 
cancer incidence is attributed (department forecasts are based on predicted increases in individual tumour 
streams; AIHW forecasts area based on predicted increases across age groups)

   �Assuming 52.3 per cent utilisation and 450 courses per linac, the difference between the AIHW  
and departmental estimates corresponds to a requirement difference of approximately two linacs  
(averaged across the state) by 2011.
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Incidence projections by tumour group are shown in Table 8.
 
Table 8. Actual cancer incidence in 2002 and projected incidence to 2021 by tumour group

Classification 2002 2006 2011 2016 2021

Head and neck 938 893 864 828 779

Oesophagus 282 323 372 419 472

Stomach 568 523 490 448 400

Colon 2,104 2,388 2,694 3,016 3,347

Rectum 1,204 1,367 1,573 1,784 2,006

Liver 251 356 476 607 746

Gallbladder* 63 50 28 3 0

Pancreas 494 546 591 638 686

Lung 2,112 2,227 2,349 2,468 2,584

Melanoma 1,810 2,066 2,391 2,733 3,092

Breast 2,994 3,294 3,634 3,976 4,327

Gynaecological 1,037 1,021 1,049 1,073 1,091

Prostate 2,936 3,277 3,693 4,125 4,576

Testis 151 157 165 171 179

Renal 528 574 618 664 707

Bladder 448 507 607 713 824

CNS 442 508 625 747 878

Lymphoma 1,148 1,308 1,520 1,740 1,974

Myeloma 303 351 408 468 533

Leukaemia 596 685 759 837 920

Thyroid 230 295 377 466 557

Unknown primary 710 666 644 617 584

Other 1,081 1,123 1,238 1,355 1,474

* �Fluctuations from year-to-year in the incidence of this cancer lead to a downward trend when fitted to the 
model. The low incidence for this cancer means that forecasts are unreliable.
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Table 9 provides actual incidence in 2002 and projected incidence at five-year increments to 2021 
for each of the ICS.

Table 9. Actual cancer incidence in 2002 and projected incidence to 2021 by ICS

ICS
2002 actual 

incidence

2006 
projected 
incidence

2011 
projected 
incidence

2016 
projected 
incidence

2021 
projected 
incidence

Southern Melbourne ICS 6,283 6,923 7,681 8,457 9,255

Western Melbourne ICS 3,411 4,022 4,651 5,296 5,959

North Eastern ICS 5,825 6,078 6,598 7,144 7,704

Barwon SW RICS 1,719 1,952 2,140 2,334 2,536

Grampians RICS 1,072 1,099 1,199 1,302 1,409

Loddon Mallee RICS 1,515 1,609 1,767 1,930 2,102

Hume RICS 1,285 1,391 1,542 1,699 1,864

Gippsland RICS 1,315 1,365 1,473 1,582 1,695

Victoria 22,425 24,439 27,051 29,744 32,526

Service demand calculations
The number of radiotherapy courses the average linac provides for incident cancers per annum  
has been calculated using the parameters detailed in the Methodology section. 

Using these parameters, an average linac should be capable of treating 336 new cancers a year, 
assuming seven per cent of courses are for non-notifiable conditions and a 20 per cent  
re-treatment rate:

Eight-and-a-half hours x 240 days x 4.1 attendances per hour = 8364 attendances per annum.•	

Attendances 8364 /18.5 average attendances per course = 452 courses per annum.•	

Four hundred and fifty two less seven per cent = 420 courses per annum for notifiable conditions.•	

Four hundred and twenty less 20 per cent = 336 courses for new cancers per annum per linac.•	

Projected linac requirements for this service plan have been calculated using 336 new cancer 
courses per annum. A utilisation rate of 52.3 per cent of all new cancers requiring radiotherapy, 
based on the projected cancer incidence volumes, has been assumed and demand projections 
have been distributed at the level of the ICS. 
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Density of linacs in the central Melbourne area

An important consideration in undertaking linac projections at the regional level is the high density 
of linacs within the central Melbourne area (nine of 33, or 27 per cent of all Victorian linacs in 2002), 
which treat patients from all ICS. These linacs all fall into the Western and Central Metropolitan ICS 
catchment, however attributing their activity solely to this region: 

Substantially overestimates and biases the effective number of linacs servicing the Western •	
Metropolitan area. 

Correspondingly diminishes the role of these radiotherapy services in treating patients from other ICS. •	

To account for this, the activity of the nine central linacs has been allocated proportionally across 
the state based on the numbers of patients they treated from each ICS in 2003-04 (the most recent 
data available at the time of the analysis).

Table 10 details linac activity per ICS in 2006, with the nine central linacs allocated proportionally 
across the ICS. It is important to note that a number of new linacs have become operational  
since 2003-04, and that there is likely to have been some redistribution of patients treated by  
the centrally-located linacs as a result. It has not been possible to take this into account with  
the available data.

 
Table 10. Linac distribution per ICS for 2006

Location of services

Linac location 
(central linacs 

shaded)

Number of central 
linacs servicing 

each ICS*

Estimated 
linac activity 

per ICS

Southern Melbourne ICS 8 2.9 10.9 

Western and Central ICS* 2 9 1.4 3.4 

North Eastern MICS 6 3.2 9.2 

Barwon SW RICS 2 0.1 2.1

Grampians RICS 1 0.1 1.1

Loddon Mallee RICS 1 a 0.4 1.4 a

Hume RICS 2 0.3 2.3

Gippsland RICS 1 0.8 1.8 

Victoria 23 32 9 32

* Based on 2003-04 patterns of care. 
a Second linac at Bendigo installed in 2007. 



Radiotherapy Service Plan  15  

Linac requirements – 2006
Table 11 shows actual linac activity in 2006 and linac requirements based on forecast 2006 
Victorian cancer incidence. The table shows that five ICS currently well meet linac requirements 
(Southern Melbourne, North Eastern, Hume, Loddon-Mallee and Gippsland). The greatest shortfall 
is in the Western and Central ICS, where two additional linacs are currently required to match 
demand. Barwon and the Grampians are between 0.5-1.0 linacs short of current requirements.

 
Table 11. Linac requirements per ICS for 2006 

Location of services
Projected 
incidence

Cancers 
requiring RT

Linacs  
per ICS*

Required 
linacs

Linac 
shortfall

Southern Melbourne ICS 6,923 3,621 10.9 10.8 0.1

Western and Central 
Melbourne ICS

4,022 2,104 3.4 6.3 -2.9

North Eastern MICS 6,078 3,179 9.2 9.5 -0.3

Barwon SW RICS 1,952 1,021 2.1 3 -0.9

Grampians RICS 1,099 575 1.1 1.7 -0.6

Loddon Mallee RICS 1,609 842 1.4 a 2.5 -1.1 a

Hume RICS 1,391 727 2.3 2.2 0.1

Gippsland RICS 1,365 714 1.8 2.1 -0.3

Victoria 24,439 12,782 32 38.1 -6.1

*Rounding may lead to Victorian totals not being equal to the sum of each region. 
a Second linac at Bendigo installed in mid 2007.
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Projected linac requirements at 2011
Table 12 shows predicted linac activity in 2006 and linac requirements based on the 2011 forecast 
for Victorian cancer incidence. The distribution of the shortfall across the ICS has changed, with 
Western and Central ICS now nearly three linacs short of population requirements, and Southern, 
Western, Barwon and the Grampians all short approximately one linac.

 
Table 12. Projected linac requirements for 2011 by ICS

Location of services
Projected 
incidence

Cancers 
requiring RT

Estimated 
linacs per 

ICS*
Required 

linacs
Linac 

shortfall*

Southern Melbourne ICS 7,681 4,017 10.9 12 -1.1

Western and Central ICS 4,651 2,432 3.4 7.2 -3.8

North Eastern MICS 6,598 3,451 9.2 10.3 -1.1

Barwon SW RICS 2,140 1,119 3.1 a 3.3 -0.2 a

Grampians RICS 1,199 627 1.1 1.9 -0.8

Loddon Mallee RICS 1,767 924 2.4 b 2.8 -0.4

Hume RICS 1,542 806 2.3 2.4 -0.1

Gippsland RICS 1,473 770 1.8 2.3 -0.5

Victoria 27,051 14,148 34 42.2 -8.2

*Rounding may lead to Victorian totals not being equal to the sum of each region. 
a Third linac funded and installed at Geelong in 2007. 
b Second linac installed at Bendigo in 2007.
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Extended projections to 2021
Linac requirements have been projected to 2016 and 2021 to provide broad indications of future 
demand pressures should no additional linacs be commissioned beyond those identified in Table 12. 
Projections beyond 2011 become increasingly unreliable due to populations shifts and changes in 
cancer screening, diagnoses and treatments. Changing referral patterns to central linacs due to 
regional expansion/development of services will impact upon regional linac requirements.

 
Table 13. Projected linac requirements for 2016 by ICS 

Location of services
Projected 
incidence

Cancers 
requiring RT

Existing linacs 
servicing  

each ICS*
Required 

linacs
Linac 

shortfall 

Southern Melbourne ICS 8,457 4,423 10.9 13.2 -2.3

Western and Central ICS 5,296 2,770 3.4 8.2 -4.8

North Eastern MICS 7,144 3,736 9.2 11.1 -1.9

Barwon SW RICS 2,334 1,221 3.1 3.6 -0.5

Grampians RICS 1,302 681 1.1 2 -0.9

Loddon Mallee RICS 1,930 1,009 2.4 3 -0.6

Hume RICS 1,699 889 2.3 2.6 -0.3

Gippsland RICS 1,582 827 1.8 2.5 -0.7

Victoria 29,744 15,556 34 46.2 -12.2

*Rounding may lead to Victorian totals not being equal to the sum of each region.

Table 14. Projected linac requirements for 2021 by ICS 

Location of services
Projected 
incidence

Cancers  
requiring RT

Existing linacs 
servicing  
each ICS

Required 
linacs

Linac 
shortfall*

Southern Melbourne ICS 9,255 4,840 10.9 14.4 -3.5

Western and Central ICS 5,959 3,117 3.4 9.3 -5.9

North Eastern MICS 7,704 4,029 9.2 12 -2.8

Barwon SW RICS 2,536 1,326 3.1 3.9 -0.8

Grampians RICS 1,409 737 1.1 2.2 -1.1

Loddon Mallee RICS 2,102 1,099 2.4 3.3 -0.9

Hume RICS 1,864 975 2.3 2.9 -0.6

Gippsland RICS 1,695 886 1.8 2.6 -0.8

Victoria 32,524 17,010 34 50.6 -16.6

*Rounding may lead to Victorian totals not being equal to the sum of each region.
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Outreach clinics
While local access to radiotherapy treatment is the most pressing issue for many patients in 
regional areas, access to radiation oncologists for appropriate referrals can also limit patients’ 
treatment options.

Services providing outreach consulting clinics in radiation oncology are listed in Table 15 below. 
It should be noted that with improved information and communications technology capacity in 
regional health services, radiotherapy clinicians from some regions are now able to be involved in 
local multidisciplinary meetings and health service provider education through teleconferencing. 
Given the difficulties in staffing regional radiotherapy services, and the time constraints involved 
in travelling to distant hospitals, use of technologies such as teleconferencing can be important in 
enabling specialist input into treatment decisions at these sites and should be considered where 
there is sufficient demand. Hub services should work with local services to identify this need.
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Table 15. Radiation oncology outreach services 

 Service Location
Duration  
of service

Frequency  
of service

Proposed changes  
to services 

Austin-
Heidelberg

Northern Hospital Since 1996 2 sessions/wk  

Austin-Ballarat Nil     Horsham when second linac 
proposal is granted. Currently 
BAROC does not have the 
capacity to treat more patients.

Barwon Nil currently due to 
workforce shortages. 
Previously at 
Warrnambool, Colac 
and Hamilton.

Outreach clinics no 
longer provided due to RO 
shortages. Teleconferencing 
with regional hospitals has 
enabled Barwon ROs to 
continue to be involved with 
patient care in these regions.

Alfred- Prahran Frankston Hospital Since mid 
1990s

3 sessions/wk  

  Cabrini Hospital Since mid 
1990s

4 sessions/wk  

  Mercy Private Since 2000 1 session/wk  

Alfred - 
Traralgon

Nil     Nil until two ROs can be 
established at this service 
(currently one RO).

PMCC – East 
Melbourne

Royal Melbourne 
Hospital

since 1990 3 sessions/wk Nil

  St Vincents’ Hospital since 1990 1 session/wk Nil

  Monash Clayton since 1996 1 session/wk Nil

  Royal Children’s 
Hospital

before 1985 1 session/wk Nil

  Royal Womens’ 
Hospital

since 1990 1 session/wk Nil

PMCC -Bendigo Nil currently. Monthly 
clinics were held in 
Mildura in 2005 but 
ceased due to staff 
shortages.

    A further RO will enable the 
Mildura clinic to restart. 
There is a plan to work with 
Medical Oncology colleagues 
to provide multi disciplinary 
care in Shepparton, Echuca 
and possibly Kerang. 

PMCC- Box Hill Nil     Nil

PMCC 
-Moorabbin

Nil     Nil

ROV – East 
Melbourne

Shepparton  since 2001 1 session /
fortnight

Nil
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New technologies
Radiotherapy is an area in which there is rapid development of new technologies, many of 
which have significant capital cost implications. The benefits sought through new radiotherapy 
technologies commonly involve improving the targeting of the tumour, with subsequent reductions 
in peripheral organ toxicity. Conversely, new techniques and technologies may often take longer in 
planning and treatment than those they supercede. While the desired outcomes of implementing 
a new radiotherapy technology may often be similar, the actual technologies may differ greatly 
depending on the types of tumours that they have been developed to treat.

Table 16 summarises a number of potential new megavoltage radiotherapy technologies and 
techniques identified by Victorian radiotherapy providers, which may be sought for implementation 
at various Victorian services over the next three to five years. 

It should be noted that existing radiotherapy technologies are distributed across public 
radiotherapy services in Victoria, and not all are performed at all sites, or are performed to differing 
extents at different services. The ‘mix’ of technologies and practices available at services reflects 
the specialist expertise and interests of the clinical and technical staff, the types of other cancer 
services provided or available at that site or within the catchment area, the population requirements 
for particular radiotherapy services, and the age of the linac (older linacs may not have the capacity 
or equipment to perform newer types of treatment).

Potential changes due to the implementation of new radiotherapy technologies have not been 
incorporated into the estimates of linac requirements in this report, and are provided only as a guide 
to identify possible service and cost pressures around radiotherapy technologies in coming years.
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Recommendations

The next five years (2006-11)
Planning for radiotherapy in Victoria through to 2011 should include both the replacement of 
outdated equipment and increases in service capacity through the expansion of existing facilities 
and the establishment of new facilities. Access to services should be maximised to rationalise 
referrals and improve patient uptake. The recommended approach is detailed below and 
summarised in Table 17 on page 32.

Replacement of outdated equipment
Without replacement equipment downtime is likely to increase, thus decreasing patient throughput 
and potentially the speed by which cancer patients can access radiotherapy in Victoria. Following 
the replacement of linacs as summarised in Table 3, no further funding should be required for 
replacement of public linacs until after the life of this service plan (in other words, post-2011). 

Replacement of outdated machines should be treated as a priority, however it is recognised that where 
capacity exists to adequately provide services replacement may be delayed. This may occur where 
older machines continue to operate efficiently, or where service expansion (for example, from two to 
three linacs) is staged over a period of time in line with workforce and service capacity increases. 

Should insufficient funding be available for the replacement of outdated equipment, consideration 
may be given to the use of loan arrangements using Commonwealth Radiation Oncology Health 
Programs Grant (ROHPG) funds. 

 

Recommendation 1. Old linacs to be replaced at the Austin, Alfred and Geelong Hospitals  
(one linac at each service) by 2007-08.

Recommendation 2. A Radiotherapy Equipment Replacement Program should be developed  
to ensure the long-term viability of public radiotherapy services in Victoria. 
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New and expanded services 

Metropolitan Melbourne

Southern Melbourne ICS

The estimates in Table 12 show that the Southern ICS will be only one linac short of required 
numbers by 2011. The estimates do, however, include a sizable central Melbourne linac component 
(three linacs), which may compromise accessibility for some patients. 

The new private sector service at Frankston is anticipated to meet immediate local demand for 
radiotherapy in the Frankston and Mornington Peninsula region. To ensure public patients are not 
disadvantaged in this region, the Department of Human Services should investigate funding options 
with the private provider to enable these patients to be treated locally.

Given existing capacity for this ICS, it is not considered a priority to develop new or expanded 
radiotherapy services in this region over the next five years. Further capacity increases required for 
the Southern Melbourne ICS should, in the first instance, be considered through installing a fourth 
linac at Monash Medical Centre Moorabbin.

Western and Central Melbourne ICS

The Western and Central Melbourne ICS faces the greatest regional shortfall in linacs, and will be 
four linacs under population requirements by 2011 (Table 12) and six under by 2021 (Table 14).

Planning and development of further radiotherapy service in western Melbourne should be 
undertaken as a priority to ensure that current and future demand for radiotherapy can be met.

The private sector facility in Footscray is the only radiotherapy service operating in the west of 
Melbourne. Arrangements exist between the private provider and the Western Hospital for the 
provision of radiotherapy to public inpatients. In the short term, until public radiotherapy services 
are developed in this region, options for expanding this arrangement to include non-admitted 
patients should be investigated.

 

Recommendation 3. To meet anticipated demand requirements, planning should commence  
as a priority for a new radiotherapy service at the Western Health catchment.
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North Eastern Metropolitan ICS

The estimates in Table 13 show that the North Eastern MICS (NEMICS) will be one linac short of 
required numbers by 2016. The estimates do, however, include a significant central Melbourne linac 
component, which may impact upon overall accessibility to radiotherapy for many patients from 
this region. 

Radiotherapy sufficiency in NEMICS would be improved by the proposed development of the 
Olivia Newton John Cancer Centre at the Austin Hospital, which would include expanded and 
centralised radiotherapy facilities. This expansion of radiotherapy services at Austin Health would 
also recognize the significant cancer caseload of this health service, the complexity of cancer cases 
treated at Austin Health, the increased amount of time required to deliver complex treatments and 
the desirability of an active radiotherapy research component at this campus. The latter two points 
are particularly important given the proposed role of the Olivia Newton John Cancer Centre as a 
comprehensive cancer treatment centre, and the role the Austin radiotherapy service has as the 
hub provider for radiotherapy services in both NEMICS and the Grampians RICS.

Co-location of chemotherapy with current radiotherapy services at the main Heidelberg site 
will also improve coordination of cancer patient treatment and enable Austin Health to cease 
transporting admitted patients requiring radiotherapy between campuses for treatment via 
ambulance. An expansion of the number of bunkers will alleviate the operational problems Austin 
Health faced when replacing one of the two linacs at the current facility in 2006.

Longer-term planning for radiotherapy services in NEMICS includes options for master planning 
bunkers at Box Hill Hospital and services at Northern Hospital. The development of radiotherapy 
services at Box Hill Hospital would meet future radiotherapy needs in the north east beyond 2016, 
however it would not substantively improve geographical access for NEMICS patients from outer 
suburban areas (see Figure 1 on page 21). 

The development of a service at Northern Hospital would lead to significant improvements in access 
to radiotherapy for patients from Melbourne’s northern suburbs. Radiation Oncology Victoria are 
currently in the planning process to establish a private service in Epping, adjacent to Northern 
Hospital, and options should be investigated for procuring services for non-admitted patients. 
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Regional Victoria

Barwon South West RICS

Service demand calculations predict a requirement of three linacs in Barwon South West RICS by 
2011. This can only be met through increasing the existing service by one linac and replacing the 
current, outdated, linac. Funding has been agreed for a third linac at Geelong; funding to replace the 
second linac will be required by 2011.

Loddon Mallee RICS

Service demand calculations predict a requirement of 2.5 and 2.8 linacs in the Loddon-Mallee 
RICS in 2006 and 2011, respectively. This will largely be met by the expansion of the Bendigo 
radiotherapy service in 2006 to early 2007.

Gippsland RICS

The radiotherapy service at Latrobe Regional Hospital has two bunkers, and service planning 
predictions for Gippsland show the need for a second linac to be operating by 2011. Installation of 
a second linac for this service by 2011 will provide sufficient lead-time for the Latrobe service to 
become fully established and develop the necessary referral base for such an expansion.

 

Recommendation 4. The Gippsland Cancer Treatment Centre should be expanded to two linacs 
by 2011 to meet regional demand.

 
Grampians RICS

The Ballarat radiotherapy service is a single bunker facility and this prevents the ready expansion 
of this service. Service planning demonstrates a requirement for a second linac in the Grampians 
RICS by 2011, and planning should now be undertaken with the view to expanding the Ballarat 
radiotherapy service by 2011.

 

Recommendation 5. Planning should commence to expand the Ballarat radiotherapy service by 
one bunker and one linac, to ensure this service can meet regional demand by 2011.

 
Hume RICS

The Hume RICS is the only ICS where the sole provider of radiotherapy is a private provider. While 
an agreement exists between Radiation Oncology Victoria and the Department of Human Services 
over the provision of radiotherapy for public inpatients, there is currently no such arrangement for 
public outpatients. Given that access to cancer services is a key priority of the government’s cancer 
reform agenda, it is recommended that an arrangement be sought with Radiation Oncology Victoria 
for the provision of public outpatient radiotherapy services at the Wodonga facility.
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The private sector
Arrangements currently exist with Radiation Oncology Victoria for the provision of public inpatient 
services at their Wodonga and Footscray services. Expansion of existing arrangements with 
Radiation Oncology Victoria should be considered in regions where public radiotherapy services are 
not readily accessible. 

Key criteria for the development of such arrangements include:

Ensuring patients are not disadvantaged with respect to their public patients status.

Ensuring coordination and quality of cancer care.

Effective and efficient expenditure of public funds.

Targeting arrangements to appropriate patient groups. 

 

Recommendation 6. Shared care arrangements between private radiotherapy services and 
local public health services should be examined to identify options for improving public patient 
access to non-admitted services.

 
Other issues
To ensure that planning parameters remain consistent with practice, it is recommended that 
these be reviewed by 2009 together with changes in cancer incidence and referral patterns from 
the establishment of new services. Improved and standardised data collection from radiotherapy 
services will be required to facilitate this.

 

Recommendation 7. Service planning parameters to be reviewed by 2009 to take account of 
changes in cancer incidence, and radiotherapy practice and technology changes.

 

Recommendation 8. To ensure that radiotherapy service planning is based on accurate 
information, the Radiotherapy Minimum Dataset established for the National Single Machine 
Unit Radiotherapy Trial Evaluation should be continued and expanded to include all Victorian 
radiotherapy services.
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Table 19. Recommendations to 2011 per Integrated Cancer Service

ICS Proposed actions Timeline

 Metropolitan 

Southern Melbourne ICS Replace outdated Alfred linac

Investigate options for procuring/reimbursing services 
from ROV for non-admitted patients at ROV Frankston

2007-08

2007-08

Western and Central ICS Investigate options for procuring/reimbursing services 
from ROV for non-admitted patients at ROV Footscray 
facility. Construction of three bunker/two linac service at 
Sunshine Public Hospital

2007-08

2010-11

North Eastern MICS Replace outdated Austin linac

Investigate options for procuring/reimbursing services from 
ROV for non-admitted patients at ROV Northern facility 

2007-08

2007-08

 Regional

Barwon South West RICS Replace outdated Geelong linac 2007-08

Loddon-Mallee RICS No actions required -

Gippsland RICS Install second linac at Latrobe By 2010-11

Grampians RICS Construction of a second bunker at Ballarat and  
installation of a second linac

By 2010-11

Hume RICS Investigate options for procuring/reimbursing services 
from ROV for non-admitted patients at ROV Wodonga

2007-08
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Future directions

This document provides a blueprint for the development of radiotherapy services in Victoria from 
2006-11. Future service planning can use the analyses performed in this report as the basis for 
further informing strategic directions for radiotherapy services in Victoria.

Directions for future service planning identified through the development of the current plan are 
detailed below:

Strengthening alignment of services within ICS
The Department of Human Services supports the delivery of radiotherapy services as far as 
practicable within the ICS model. Over time, it is expected that radiotherapy services within each 
ICS will strengthen their regional referral pathways and move towards self-sufficiency through:

Expanding outreach services as capacity at spokes increases. •	

Aligning services within •	 ics around local hubs.

Strengthening linkages with private sector radiotherapy providers in each ICS.•	

Designating sites for specialist treatment, for example stereotactic radiosurgery within each ICS.•	

Potential development sites
While demand for radiotherapy may be able to be met in the short term through existing and 
proposed developments and expansions, new services will be needed to meet demand from 2011 
onwards. Possible sites for future radiotherapy development in the medium to long term include:

Expansion at the Austin Hospital through the development of the Olivia Newton John Cancer Centre.•	

Box Hill Hospital.•	

Dandenong Hospital.•	

Goulburn Valley Hospital.•	

Casey Hospital, Berwick.•	

The Northern Hospital.•	

Data and information
The development of a statewide minimum dataset in radiotherapy is critical in informing future 
service planning requirements and in monitoring changes in the radiotherapy service environment. 
Longer-term goals in this area include identification of a range of quality and activity outcomes 
linked to patient diagnosis and stage of treatment through initiatives such as the Victorian Cancer 
Outcomes Network. In the shorter term, the establishment of a radiotherapy specific data collection 
focussed on activity parameters will be important in monitoring utilisation rates and informing the 
development of future services. 
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Funding reform
A review of non-admitted radiotherapy funding has made a number of recommendations around 
changes to the cost weights for weighted activity units (WAUs) to reflect changes in treatment 
since the WAUs were first implemented and to support emerging or expanding radiotherapy 
techniques such as IMRT, IGRT and brachytherapy. Implementation of the proposed funding model 
will follow shadow funding during 2007-08 to identify the funding impacts upon services. Further 
development in this area will seek to link unit level data with costing data to enable episodic costing 
of radiotherapy services.
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Appendices

Appendix 1 - Radiation oncology workforce

Workforce benchmarks and other additional information for this section were taken from the 
Radiation Oncology Workforce Study, February 2004, Service and Workforce Planning, Department 
of Human Services.

Radiation therapists

Workforce benchmarks established by the Australian Institute of Radiography are for 1.06 radiation 
therapists per linac hour. Assuming all linacs in Victoria operate a standard eight-hour day, and that 
there are 27 linacs operating in Victoria, 229 EFT radiation therapists would be required. This figure 
does not include radiation therapists staffing non-megavoltage radiotherapy services, such as 
brachytherapy, superficial and deep x-ray therapy, or the longer linac working hours that a number 
of megavoltage services provide (up to 10 hours per day, and some also on Saturdays).

Over recent years, workforce shortages in radiation therapists have impacted upon the capacity of 
radiotherapy services to expand in Victoria and throughout Australia. This shortage was severely 
felt in 2003, when waiting times blew out at many Victorian services due to providers being short 
staffed for radiation therapists. Commonwealth increases in the numbers of undergraduate 
radiotherapy places, and the entry into the workforce of the first graduates from the two-year post-
graduate degree in radiation therapy at Monash University, have improved the numbers of radiation 
therapists entering the workforce. 

As of August 2006, all public services were fully staffed for radiation therapists. The total number 
of EFT radiation therapist positions active in the state was 211 in the public sector, with a further 57 
in the private sector. In 2006, it is expected that a total of 53 students will commence professional 
development years at radiotherapy services in Victoria (37 from RMIT and 16 from Monash), up from 
26 in 2003. With 53 students graduating in 2006, a workforce turnover of around 20 per cent would 
be required for Victoria to not be self-sufficient for radiation therapists. This is considered unlikely, 
although turnover often occurs at higher levels/grades and filling senior roles can be more challenging. 

Over the next two years to 2007, the number of new (additional) linacs expected to be commissioned 
in Victoria is seven – four public (one at Traralgon, one at Bendigo, one at Moorabbin and one 
at Geelong) and three private (one at Ringwood, two at Frankston). The approximate number of 
additional radiation therapists required to staff these services is 70. If graduate numbers remain 
at 53 per year, it would still require an annual workforce turnover of greater than 15 per cent for 
Victoria to not be self-sufficient for radiation therapists.

On this basis, and with a current oversupply of radiation therapist graduates in New South Wales 
and Queensland in 2005, current numbers of graduating radiation therapists are considered 
sufficient to meet radiotherapy service growth in Victoria for the foreseeable future.



38  Radiotherapy Service Plan

Medical physicists

Workforce benchmarks established by the Australasian College of Physical Scientists and 
Engineers in Medicine (ACPSEM) are for 1.7 medical physicists per linac. With 27 linacs currently 
operating in Victoria, this would assume a requirement for 45.9 EFT medical physicists. As with 
radiation therapists however, this figure does not take into consideration the need for medical 
physicists to staff non-megavoltage radiotherapy services, such as brachytherapy, superficial and 
deep x-ray therapy.

As of February 2004, there were 36 EFT medical physicists working in radiation oncology in Victoria 
– 27 in the public sector and nine in the private. While this is below the ACPSEM benchmark, 
staffing numbers are considered sufficient across most services. Assuming current numbers are 
appropriate, an increase from 27 to 34 linacs will require an additional 9.3 EFT medical physicists 
(45.3 EFT total).

Medical physicists are in demand throughout Australia and overseas, and some Victorian services 
have expressed difficulty in filling new or replacement positions. It is difficult to estimate the current 
pool for medical physicists as formal undergraduate university training does not currently exist for 
medical physicists in radiation oncology. Presently, on-the-job clinical training is undertaken in a 
hospital, generally after completion of a Bachelor’s degree in physics or medical physics.

ACPSEM has endorsed a four-year training scheme for medical physicists, incorporating a two year 
Masters degree. In Victoria, this degree (Medical and Health Physics - Master of Applied Science 
by Research and Coursework) is run through RMIT as an on-line course, and there is no functional 
limit to available places. As of March 2005, 11 people who work in the oncology field enrolled in 
the degree across all years, five of whom are in Victoria. In the past two years one person has 
graduated from the course (the course only started in 2000). Most students undertake the course 
part time, and nearly all are funded through scholarships or other external sources to undertake 
the course. The 2005 intake was 10 students, however only five of these are working in the area of 
medical oncology (radiation oncology), and only two are from Victoria.

Factors impacting on the number of medical physicists working in Victoria include significantly 
higher wages for medical physicists overseas (particularly in Canada and the USA), and limitations 
on the supervisory capacity for trainee medical physicists at Victorian radiotherapy services. It is 
hoped that the broad implementation of the five-year training scheme will increase the likelihood 
that medical physicists will remain at particular services (at least until they complete their training), 
with consequent improvements in the overall retention rates of medical physicists in Victoria. 
To assist with this, the department has recently allocated funding for five new first-year medical 
physics training places at Victorian hospitals. Commonwealth funding for medical physicist training 
was also allocated as part of the 2005 Federal Budget.

The Draft Radiation Oncology Workforce Study noted that no medical physicist vacancies were 
reported at June 30, 2003. Reports from radiotherapy departments in August 2005, however, indicate 
that there are between six and seven vacancies for medical physicists in Victoria and these positions 
have been difficult to fill. While radiotherapy services currently appear able to maintain service 
provision levels with their current medical physicist staffing, it is not clear whether the numbers of 
medical physicists entering the workforce will be sufficient to meet future service demand.
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Radiation oncologists

Workforce benchmarks established by the Royal Australian and New Zealand College of 
Radiologists are for one radiation oncologist to 250 new cancer cases per annum. Assuming 
linacs in Victoria operate at the industry benchmark of 450 courses per annum, 48.6 EFT radiation 
oncologists would be required to staff the 27 linacs currently operating in Victoria. Alternatively, 
with the total number of courses (including retreatments) provided by radiotherapy providers 
in 2002/03 of 10,255, 41 EFT radiation oncologists would be required. The actual numbers of 
radiation oncologists in Victoria as of February 2004 was 45.4 EFT, with ~ four EFT vacancies. 
The actual numbers, including vacancies, appears to fit reasonably well with the higher of the two 
modelled estimates.

Assuming actual current numbers of radiation oncologists per linac are appropriate, an increase in 
linac numbers from 27 to 34 would require 62.2 EFT radiation oncologists, an increase of 11.8 EFT, 
over the next three years.

Radiation oncology training is coordinated through the Royal Australasian College of Radiology 
and accredits training places to radiation oncology departments that treat at least 800 patients 
per annum. Training commences at the end of the medical intern year and takes up to six years to 
complete. Service providers reported a total of 15 specialists in training as at 30 June 2006. These 
comprised four FTE in the first year of training, three in the second year, five in the third year, one 
in the fourth year and two in the fifth year. Assuming small numbers of in-flows and outflows from 
Victoria, the supply of radiation oncologists in Victoria appears to be sufficient to meet demand 
growth over the next three or more years. 

Table A1. Radiotherapy staffing numbers (as of April 2006)

Radiation  
therapists

Medical  
physicists

Radiation  
oncologists

Current EFT (based on 27 linacs)* 270 EFT 36 EFT 49.4 EFT

Expected EFT (based on 34 linacs) 340 EFT 45 EFT 62.2 EFT

Estimated additional numbers 
required for future services

70 EFT 9 EFT 12.8 EFT

Ability to meet future demand 
based on current student / training 
positions

High Low** Medium

*  Includes vacancies. 
** See notes above, as there is a degree of uncertainty around this.
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Appendix 2 - Patient access

As radiotherapy frequently involves daily treatment episodes over several weeks, availability of 
transport and accommodation are central to patient access to radiotherapy. Where patients reside 
some distance from radiotherapy services, daily travel to and from their place of residence may not 
be desirable or feasible. 

Studies have shown that Australian patients living in rural areas are disadvantaged with respect 
to access to health services and, as a consequence, generally have poorer health outcomes than 
those in metropolitan areas [1]. Rural patients are also likely to delay specialist treatment until it 
is convenient ([7, 8] in [9]). However, in respect to access to radiotherapy services among rural 
patients, studies have shown conflicting results. While some studies have found no significant 
variation in radiotherapy uptake between rural and metropolitan areas (reviewed in [1]), other 
studies have found lower rates of utilisation [9, 10] and survival rates [11-13] among rural Australian 
cancer patients.

Results from the National Radiotherapy Single Machine Unit (SMU) Trial showed that utilisation 
rates improved in regional Victoria following the commencement of the SMUs, however rates 
were still lower for six out of the nine regional Victorian Statistical Divisions than for metropolitan 
Melbourne.

A study by the Cancer Council of Victoria found higher rates of mastectomy compared to breast 
conserving surgery (and adjuvant treatment featuring radiotherapy) for rural patients with early-
stage breast cancer compared to metropolitan patients [14]. Similar results were observed in a 
study of breast cancer patients from the Toowoomba and Darling Downs region of Queensland [9]. 
This second study identified personal challenges, such as being away from loved ones, and family 
concerns and financial burden and travel and accommodation arrangements to be key issues for 
patients whose radiotherapy treatment necessitates travel and accommodation.
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The Victorian Patient Transport Assistance Scheme (VPTAS)

Subsidised accommodation is often made available through hospitals to patients and their 
carers who fall into this category and reimbursement for travel costs and accommodation is 
available for many patients through the Victorian Patient Transport Assistance Scheme (VPTAS).

Through VPTAS, the Victorian Government provides partial reimbursement for transport and 
accommodation costs for rural patients requiring medical treatment greater than 100km 
(one way) from their place of residence, or where patients are required to travel an average 
of >500km per week in total for at least five weeks for their treatment. Only patients living in 
departmental rural regions and receiving treatment in Victorian hospitals are eligible for VPTAS 
reimbursement.

VPTAS reimburses patients who travel by car at $0.13 per kilometre, and public transport or 
approved air travel at economy travel rates or relevant discounted airfare. One carer/escort 
can also be reimbursed for travel with the patient where deemed necessary by the patient’s 
treating doctor. Accommodation costs are reimbursed at a maximum of $30 per night up to 
120 nights per annum.

Further details on VPTAS are available at: 
www.health.vic.gov.au/ruralhealth/aservices/vptas.htm
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