The costs of providing radj or cancel
. 1otherapy tre. : ment,
patients extends into the wider <-¢;pmy catment, particularly palliative treat I

the voluntary and charitab]e et mgnity. Social service agencies may provide support and
patients and their families. sations are also likely to be active in support of both cancet

Education

Eﬁ:&“::mi E::gd nlflcs that consumer booklets, pamphlets and videos about radiotherapy

p y both formal and informal agencies including voluntary and support
groups, a_;nd appcar.m_be readily available from Cancer Councils and hospitals in each State
sl .Tcm.mr}" The information focuses on describing the various treatments availzble, what 15
enlal_lt'd in lhcl treatment and possible side effects, questions that consumers should ask their
medical practitioners and the location of treatment services.

However, the Working Party believes that where there is still a level of unawareness of the
benefits of radiotherapy for cancer treatment among doctors, then it is likely that consumers
may be unaware of their treatment options. Consumers must have access to information that
discusses treatment options including radiotherapy.

One way to do this is to ensure that hospitals, doctors’ rooms and health centres where cancer
patients are treated are provided with materials that provide general information about
different cancers, treatment centres in each State, the PATS scheme and sources of further
information. Consumer statements in plain English and in other languages are widely
accepted in other areas of health care and provide access to knowledge that might otherwise
be controlled by professional. but not always well informed, gatekeepers to the system.

Further, establishment of a system of regional multimodal assessment centres should be a
priority. This structure could provide a focus for the provision of consumer information and
the opportunity for exchange, particularly in relation to treatment options. Such an
environment providing multidisciplinary information is likely to be better for the patient than
the traditional one-to-one exchange which characterises the usual form of patient-doctor

interchange.

Continuity of care following radiotherapy treatment needs to be enhanced. Quality

management and thus continuing quality care may not occur for some patients, indicating a

need for more structured community processes and the development of guidelines for the
coordination of community based care.

Patient education about care after treatment is not as readily available as information about the
treatment process itsel f Service providers should be {esponsibrle fo'r prnvi'ding comprehensive
information to all people undergoing radiotherapy which describes in detail the possible side
effects of the treatment together with recommendations for the management of side effects
such as fatigue. This information should be prefpared in easy to read booklets and include
general information about multidisciplinary primary care providers such as GPs and
community based nurses who can provide quality continuing care during and after the

radiotherapy treatment.

ptember 1996
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S

‘hile there is consumer information available for cancer patlents aboug tfgatmem
::‘?ilniq including radiotherapy, there are still gaps in ﬂ“s mforma.t"?n' o

Decision making about treatment can he adversely affected if the ref forr

1g doctor and
the patient have a limited understaudmg of treatmenl uptmus -

Recommendations:

Primary care gmdehnes in a mulhdzsmphnarv ﬁameworl_;_:_ ild be dey: lnped "
for post-radiotherapy management, part;cuiarl;« for GPs and dlstr:ct nnrse:; :

Consultation draft—September 1996 81 \



8. Workforce, education and training
requirements

As discussed in Cha : :
i o Eter 6, the ln}n referral rate for radiation oncology in Australia
rseas rates is seen as a major reason for its under-utilisation in this

country. The reasons are manifold and include the lack of recognition of the role of radiation

therapy in cance . .
Tap) T treatment and the shortage of radiation oncologists, radiation oncologist
trainees and radiation oncology physicists.

Educ:atmn of the medical profession and the establishment of an academic base in radiation
ONICOIOLY are Seen as important elements in addressing the situation. Educating consumers
will also raise the level of awareness about treatment options including radiotherapy-

These and related issues are discussed in this chapter. In addition, summary data are presented
fmn} at_mual surveys of the radiation oncology workforce undertaken by the Faculty of
Radiation Oncology of the RACR and from surveys conducted by the ACPSEM.

The radiotherapy workforce

There are many different categories of staff involved in the delivery of radiotherapy services.

The results of the latest survey undertaken by the RACR in 1994 of the different categories of
personnel in radiotherapy are presented in Table 8.1.

There has been an increasing desire among patients to be kept informed and involved in their
treatment. As a result there is an expanding role for those involved in continuing and
supporting care including social workers, community nurses, domiciliary carers,
physiotherapists. pharmacists, dietitians and counsellors.

The Working Party recognises this expanding role for a range of support personnel and
acknowledges their importance in the care of the cancer patient in a multidisciplinary context.
However, in this report the discussion of workforce issues has been confined to four major
categories of personnel -volved in the delivery of rad_intherap}' treatment: radiation
oncologists, radiation therapists (formerly therapy radiographers), medical physicists and
oncology nurses.

__________——————-—__-__-_.___
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State

Category of personnel .
vic TAS SA WA QLD 4y

NSW/
ACT
= &2) 61 21 9)
Radiation oncologists 3206) 29 3 ( X
: 5 4 3 5 4l
Trainee radiation oncologists 21 8 0 3
7.5 5 2 1 3 b] 23.5
Resident medical officer and . -
other medical staft
Radiation therapists 195 1405 22 478 51 1043 5606
Medical physicists 36.5 19 } 6 3 14 825
Biomedical engineers 16 5 3 4 0 h 33
Mould room technicians 22 6.3 0 l ! 0 30.3
Nursing staff 39.5 21.3 9 9 8 3l 117.8
Clerical staff 72 42.6 9.6 133 143 52 203.8
Data managers 84 25 1 0 23 2 14.4
Social workers 1] 2.5 1.5 24 1.0 ] 17.4

Source: Faculty of Radiation Oncology, RACR

Radiation oncologists

Workforce

In 1993, the Medical Workforce Data Review Committee (MWDRC) released an interim
report on the radiation oncology workforce (MWDRC 1993). At that time the Review Committee
reported that a number of problems required resolution before a confident assessment of the
nu_mb_ner of @ecialists required could be made. These problems included: the lack of objective
critena against which to assess the adequacy of supply; the limited information available on
1ssues such as changes in the number of training positions available and variation in training
arrangements; the differing perceptions of key stakeholders as to the adequacy of current

supp_h;s: and numerous factors in the workplace which can affect the availability of service
provision,

In an attempt to address these problems, the MWDRC developed a framework for analysing
the supply and rcqpirements for medical specialist workforces. The framework containéd a
numhf:r of factors including training arrangements, current wulrkfnrce analysis, factors
affe(ftmg overall workforce contribution and availabiliry of services. mea : e ,nf
Tequirements, perceptions of adequacy of workforce nu}nbers chan o1 StuI }jn logy and a
range of factors affecting demand for specialist services (MW[,}RC |gggi? PR
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In 1994, MWDRC finalised ;
’ 1ts
there will be an undersupply T®POTt on the radiation oncology workforce, concluding that

: of radiati .
by AHMAC in 1989 cannor pe met {Tuilr‘:fg};”commsm until the vear 2004, and the rargets sét
'DRC 1994, ’

The standard by which th :

oer tailliont popilation T }ii;e{?x:;i number_a::-f radiation oncologists was calculated was seven
and was subsequently endorsnd | I was originally proposed by the WHO in the early 1980s
MWDRC found that the curpent marr s AHIMAC (AHMAC 1989). In its 1994 report, the
population. The report conclud number of EFT radiation oncologists was 5.8 per million of
population changes, the numll;et:il)tt"h atd?n‘cm-rem projections of cancer incidence and

per million of population (MwDRC Ir:g:?tmn oncologists required by the year 2014 will be 12

'}"‘1;]::;“;5 ;2 RhACIR surveys about numbers of radiation oncologists are summarised in
BBt saow that in 1994 there were 99 radiation oncologists (with nine vacant
positions). Comparison of RACR survey results about numbers of radiation oncologists with
those recommended by the MWDRC and the AHMAC report show a significant shortfall in
radiation oncologist positions (Table 8.3). This shortfall is exacerbated by positions being

unfilled.

In determining the number of radiation oncologists required, the use of numbers of population
tends to understate the real position because it does not take into account increasing cancer
incidence and the increasing complexity of treatment for cancer.

This increasing incidence rate can be best accommodated by using the ratio of radiation
oncologists to new referrals. One proposed ratio is that there be one radiation oncologist for

250 new referrals (Morgan 1993, Dept Health NSW 1995). Using the number of new referrals
for 131 positions. This figure is comparable to

derable shortage of radiation oncologists.

every
recorded in 1994, this equates to a requirement
that described in Table 8.3, with all showing a consi

84
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Table 8.2

in Australia, 1988-1994

ation oncologists
e 1990 1992 1994

1988

Filled/vaca Filled/vacant

Filled/vac Filled/vacant

State o -
Q]-d lﬁ,"} 3].!'.{} -

2602 2442 29/5 32(6)
NSW/ACT 20/s

{ /5 21/0 29
Victoria 2010 1945
i eig] 212 3N 3

Tasmama 22
South Australia B/ 771 81 32y
Western Australia 32 31 61 6(1)
Total T6/% 7811 gR/7 99
No/million population 4.6 4.6 5.0 5.5

Source: Faculty of Radiation Oncology, RACR

Table 8.3

Comparison of the actual number of radiation oncologists in Australia in 1994
with those recommended by Goveroment bodies

State Filled'vacant* AHMAC MWDRC
recommendation recommendation
(7.0 per (7.3 per million)**=
million)**
Qld 21 22 24
NSWIACT 32(6) 43 4%
Victon 2
ictoria 29 32 35
Tasmania
3 4 4
South Australia B2 1 12
Western Australia &1 17
/ = 13
Total 59(9
| ) 126 136
No/million 5.3 1
. 3. 7.0 -
RACR Survey 1997 L

** 1939 AHMAC Working pa
] rty
*** MWDRC 1993 s
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Educalion and training

T.'nf: pLTT;;B(;ntEE illijlﬁ?j[l:m lraint? positions is essential for radiation oncologist numbers £0
inr;;cdiale renision of 2{]: ::T;l:iiiaﬁ}’ on Radiation Oncology recommended th;d
MWDRC report recommended that the ii?;i?sn?fr:j;?f l Bf;g I;P:?:;?:::edmﬁi): 4410 551n
1996, and to 6{}. by the Jeax 2004, The MWDRC cnnsidefegomat this increase will ensur® that
there are S'Llﬂi:.'.:lﬂ'llt radiation oncologists for the period 2004-2014. Current levels and
MWDRC projections are presented in Table 8.4. - |

Table 8.4
En_m_b;_mﬂ trainee radiation oncologists in Australia, 1988-1994 bl
1988 1990 1992 1994 ~ MWDRC MWDRC*

rgtitﬂ Filled/vacant Filled/vacant Filled/vacant Filled/vacant M
Qld 5/1 31 500 5 11 13
NSW/ACT 1411 192 22/0 21 19 21
Victoria 10/0 a3 10/0 Y 14 14
Tasmania 00 00 00 0 1 2
Gouth Australia 30 300 410 4 5 5
Western Australia 3/0 30 310 2 5 5
Total 332 36 440 41 55 60

« MWDRC consultancy report 1994 recommendations
Source: Faculty of Radiation Oncology, RACR

Trainees in radiation oncology are required to have one year of general post-intern experience
before acceptance into an accredited training program of four vear's duration. All trainees

must occupy a training post for four years.

In 1993, the MWDRC identified the following impediments to training in radiation oncology:

e current pressures on practising radiation oncologists make it difficult for them to give the
attention which they believe the training of new radiation oncologists deserves;

e trainees are under Strong clinical pressure themselves and this may well impede the

completion of training posts:
e the available radiation oncology workforce does not permit the development of an
academic structure which would enable either improved attention to teaching or critical

analysis of results;
he role and benefits of radiotherapy among the rest of the

® the relative ignorance of t
buted to some of the problems.

medical profession has contri
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The MWDRC (1994) recommended that 1!1c RAC R sho.uid take steps to improve the
productivity of training posts, in terms of completion t1me§, so that the average trainees
completed in five years. The College has already acted to improve the Pass rate by
introducing a monthly day-release scheme, a pre-exam course for Australian and Ney, 2
;a"dida[cst and part-time training to encourage female graduates. anq

hip j

Despite these steps, many problems remain. The Workit}g Party be.lieves that th
deficiencies in the understanding of cancer management in the medical professi
with the education of undergraduates. The reasons for this vary from univers;
but include: the dominance of the traditional disciplines within medical sch
focus on oncology as a defined subject; the lack of appropriate teachers; an

dispersal of undergraduate medical students from the major centres where
and to some extent medical

cre dare maj(]]'
on, bEBiIming
ty to llni‘lr'ersj“-
00ls; a lack of -

d the progressiye

radiation oncology
and surgical oncology tend to be concentrated. Instruction in

cancer is often given by non-cancer specialists and may lead to misunderstanding of concepts,
The consequences of the lack of appropriate undergraduate education in canc

er are that cancer
patients may be treated by a less appropriate method and/or have their prospects of a
successful outcome compromised.

A survey of new medical graduates has been undertaken to determine their levels of
knowledge about cancer, their level of exposure to clinical instruction and their rating of
instruction in different aspects of cancer in order to assess a perceived need for curriculum

changes (Smith, WT et al. 1991). The results of the surve

y revealed disturbing variation in
experience and a |

ack of important knowledge about cancer among graduating students. There
were substantial differences in knowledge, experience in and rating of teaching between the

medical. surgical, radiographic and palliative components of cancer care. The respondents
displayed a considerable lack of knowledo

ge about radiotherapy treatment options. Qver half of
the medical graduates from Australian universities d

0 not enter a department of radiation
oncology during a six-year course of tuition (Tattersall et al. 1993),

To examine this further, Tattersall et al. (1993) surveyed Australian oncologists and ‘teachers’

in the undergraduate cancer curriculum at all Australian medical schools. The same questions
of knowledge were asked of the recent graduates, in addition to seeking their views about the

type and duration of teaching desirable in undergraduate cancer education. The survey showed
that educators are not well informed about cancer e

pidemiology and had differing views about
treatment goals and options. The results hi ghlighted the need for an integrated cancer
curriculum.

It is clear that attitudes instilled in undergraduate medica
practice. Although medical schools cannot be expected t
they must accept the responsibility for establ;
postgraduate skills and thus patient care depe

I education flow through to later
0 cover every facet of patient care,

shing the knowledge base and attitudes on which
nd.

The Working Party is aware that cancer teaching in Australian universities is under review
and has received a significant impetus from studies quoted. At a time when curricula are
under review in many schools, the Working Party believes that the universities should be
encouraged to develop further their foc

- ged to d us on oncology and to ensure that appropriate
Instruction is given by specialists in the field.
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The shortage of radiation oncol

H F L » gists [' x L] u; ; & o
from the quality of training that cay b:’:;:l]tiim high individual workloads, detracting
er

]

£l

The shortage of radiation oncg) :
| " L} ng." trai.] ¥ & - ¥oor T

tplamn%_me trainees fll}der high clinical p‘::lsn results in h.lgh individual workloatisp
l,ttractwenm of training posts, ure, and reducing the productivity and

i'[‘]‘]e l.imilEd amdmﬁe base 0[ mdj z; fivsss : i
; t it : ; i : {
the undergraduate and postgra &“:IL“:‘;;:ulug} in Australia hampgr_'s teaching at lmih .

‘The relative igno _ i
T ignorance of the medical profession concerning radiotherapy results in 4

significant number of potential traj :
. nees b i . AR
preferentially attracted eisewhere. eing e:tﬁer unaware of the :hsmphi.mfnf :

Recommendations:

t. The way in which cancer management is taugbt in undergraiiﬁa[ie and postgraduate

[ medical education should be reviewed. In particular, medical schools should be :

l asked to address the issue of undergraduate education about cancer when reviewing
their curricula. - i _

o Increased radiation oncologist positions and trainee pﬂ@iﬁoﬂsyshﬂuld;h{!'esmﬁliﬂ:led .
. asa matter of urgency, in line with Medical Workforce Data Review Committee .
l findings. - ARy i i

Radiation therapists

Workforce

Radiation therapists (formerly known as therapy radiographers} are primar?l}' concerned with
treatment planning and treatment delivery. The f’-'tustrahan lnslatutf: of Radiography (AIR) has
published recommendations on radiation therapist stgfﬁng levels in deparm.le::[ts of radiation
oncology (AIR 1988) and these have recently been reviewed by the AIR Radiation Therapy
Advisory Panel (AIR cubmission to AHTAC 1993} RACR survey results on the number of

radiation therapists in Australia are presented in Table 8.5.

B8
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le 8.5 . 1
;::I:K'I' of radiation therapists in Australia, 1988-1994

——
1988 1990 1992 1994

State Filledvacant ~ Filledvacant  Filled/'vacant  Fj| led/vacant
Qld 7016 8216 94/3 104.3/2.2
NSW/ACT 124/13 113734 137129 195/5.5

Victona 10119 12575 1210 140.4

Tasmania 1773 2100 19/1 22

South Australia 4043 383 3973 47.8

Western IR0 373 3710 5171

Total 390/44 416/31 447/36 361.6/8.7

Source: Faculty of Radiation Oncology, RACR

The AIR considers that the current number of radiation th
although the distribution of radiation therapists varies aro

in local shortages or oversupply. In addition, the growing complexity of radiotherapy
technology and more complex quality assurance and safety standards are adding to the time

needed for radiation therapists to deljver treatment. Minimum standards for numbers of
radiation therapists may need to be in

erapists in Australia s adequate,
und the country and this may result

The Institute has been collect;
these data are ugeq to make re

i _ . ore new radiotherapy centres become
Operational. The AIR is vet to consider necessary increases in numbers of trainees to meet
future expansion and increase in radiotherapy facilities (AR Tepresentation 1o Working Party)

Education and training

Radiation therapists qualify by u (i
professional development vear.

sector budgetary processes and the numbers of positions al
degree professional year, The AIR Accreditation and Edycay;
of courses offered in tertiary institutions and AIR is
committees (AIR representation to Working Party).
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Medical physicists in radiation oncology

workforce

The ACP.‘SEH hiis published detailed descriptions of the role of the physicist in radiation
nnc-:':iﬂg} (ACPSEM 1989, ACPSEM 1995). The role includes, but 15 not limited to. gquipmeﬂt
quality assurance, dosimetry. provision of radiation br.:aml data, advice on radiation oncology
ipvolvement in the planning and treatment of complex extcmni beam treatments, snvolvement
in the quality aslsurance of external beam treatment planmng evaluation of the accuracy ©
treatment planning and treatment techniques, planning and delivery of brachytherapy
reatments. calibration of extemnal beam and brachytherapy sources, commissioning of new
EquiP"“EHL provision of scientific and technical advice for the selection of equipment.
provision of advice and training on radiation protection and safety. and research an

development.

Both the RACR and ACPSEM regularly conduct surveys of staffing levels of medical
physicists working in radiotherapy. The results of these surveys are typified by the ACPSEM
data shown 1n Table 8.6, which indicates a consistent shortfall between the actual staffing

levels and the levels recommended by the ACPSEM.

Table 8.6
Number of medical physicists in radiation oncology in Australia in 1990 and 1994
19490 1994
Srate Acrual Recommended Acrual Recommended
Qld 10 1.3 17 21.5
NSW/ACT 25.5 333 9.5 34
Victoma 5 10L5 19 33
Tasmania 3 5.5 4 6.5
South Australia 3 B 7.5 10
Western Australia 4.5 b 5 8
33 3 a2 133

Toal

Source: Australasian College of Physical Geientists and Engineers in Medicine

for 19901994, the shortfall in the number of medical
d in hospitals, as compared with the number
20 to 41. ACPSEM commented that

The ACPSEM survey reveals that
physicists in radiation oncology employe

recommended by ACPSEM. increased from
approximately one-third of the 92 physicists are inexperienced (having less than four years

relevant work expefi&ﬂce] and must therefore be considered to be trainees, Therefore the real
shortfall, as seen by ACPSEM. is 70 qualiﬁed radiation oncologist physicists, which equates

to 50 per cent of the required positions.

_______________.___-—-—-———-—
G

Consultation dmﬁ-—Sa:p[mnbcr 1996




have not so far been ratified by government in Australia, j; i

Although thest: Mfgsn[;?l:;z: f:'?tl1 staffing levels recommended by the professional

e thir} air:‘e Jpe and North America (Institute of Physical Sciences in Medicine 1989, Europeay
1_1rgar1|5nt|11$ I‘l'l _S:;':;FL r;r M;dim[ Physics 1991, Inter-Society Council fuf Radia.tiu? Dncnl-.-::g;,r 1991),
;_::li.::t:;;g uetstsr‘_:::[ - sig-niﬁcaﬂl number of radiation oncology physics training positions are

required in Australia.

Education and training
In Australia. there is no formal training requirement for employment as a medical physicist.

Most hold a basic science degree with a major in physics and then ﬂb_tam un-tl:je-job clinical
training in a hospital. A Master of Science degree is available in medical physics and
ACPSEM actively encourages trainees to undertake this course (ACPSEM representation to the

Working Partyv).

The lack of distinction between a physicist and a trained and qualified medical physicist is
regarded as a major problem by the Working Party and is an indication of a serious deficiency
in the training of medical physicists generally. Although an undergraduate physics degree
provides core skills, a medical physicist also requires considerable additional training to
acquire specialised knowledge and expertise in medical technology and the clinical process.
This lack of appreciation of the distinction between a physicist and a medical physicist has
resulted in a significant number of medical physics positions in Australia being filled by
persons with limited or no experience or training in medical physics (ACPSEM submission to

AHTAC 1995).
Although such personnel usually receive some in-service training, particularly at the larger
centres, this is generally of an ad-hoc nature and provides no guarantee whatsoever of an
adequate standard of professional competence. This a considerable concern, as medical
physicists in radiation oncology play a key role in the delivery of radiotherapy through the
maintenance of stringent standards of radiation dose delivered to patients. As successful
radiotherapy depends upon the accurate quantity and placement of radiation delivery, failure
to maintain an adequate dose standard is potentially very serious and can result in

compromised treatments, or fatal incidents.

There have been a number of incidents reported in the literature overseas that demonstrate
consequences of such inadequacies in medical physics standards and training (Leveson & Turner
1993, Haywood 1993). These incidents have all been reported from overseas, with none being

reported to date in Australia.

The _aIrnc-st total lack of any practical competency standard governing the employment of
medical physicists is also a matter of some concern to the Working Pbart)-', While ACPSEM
cc-m?ucts an accreditation scheme in linear accelerator commissioning, this covers only a
portion of the skills required of a medical physicist working within radiation oncology, and
has so far been recognised only under Radiation Control Lf;gislalinn in NSW.
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The Working Party recognises that a number of Australizn universities offer postgradu2’”
courses it medical physics and that these courses may wi-aerlllumbwml?elslﬂ s:triff{; the academiC
component ‘_"Ta“ mc.md“?"?n system. However, na‘fnnnaliu dsm'nha t}rd medical physics
raining poSIONS exist within teaching hospitals to provide ti:re ;sﬁ:z:l component ©

caining for such an accreditation system

edical

1
_,_.-«-"_'-H—._

Thl’f:" Eare no national standards for training, acereditation or empil}_',-'ml’-'ﬂ‘ of m
physicists

‘ | |
No formally dfrslgnated medical physics training positions exist within AUS cralian
‘teaching hospitals.

The practical competency standards governing the employment of medical p;;ysicists are

inadequate.
slthough the Working Party is not in a position to independently veﬁﬁ' :_Ee,'legiﬁmﬂl’ of
|ACPSEM _rmmmanded staffing levels, their consistency with recommended levels
\overseas. gIves them credence. This suggests that an increase in medical physics training
positions is required. -

s s B

P e
e I—
ﬁRmmmend ations:

'e  The staffing requirements of medical physicists in radiation ancnlagy,'i_uelud'mg the
required number of training positions, should be independently reviewed.

¢ Thereshould bea national minimum qualification standard for medical physicists
working in radiation oncology. -

s A national accreditation system for the medical physics profession should be

introduced.

positions should be introduced to enable an approved

' Medical physics training
m to be carried out under the accreditation system,

practical training progra

Radiation oncology nurses

Workforce

The only data available to the Working Party relating to the number of nurses involved in the
delivery of radiotherapy services in Australia are those reported in the regular RACR surveys
In 1994 there were |17 nursing staff employed directly in radiotherapy units while many '
others were involved in the care of radiotherapy patients (Table 8.1).

e ————
a7
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Education and training

Specific courses in chemotherapy administration are established at most hospitals.

Although there are no specific formal training courses for Iradmnon oncology nurses in
Australia. the Peter MacCallum Cancer Institute in Victoria does conduct a shcfrt mlm-dumm.}.
I-nursc in radiation oncology nursing and electives in radiation biology and radiotherapy

(& A 5 ; - ‘ \

delivery are available as part of graduate diploma courses in oncology nursing (Royal College of
Nursing submission to AHTAC 1995).

In the broader perspective, education about the nur?,in_g care for patients undergoing radiation
therapy is required by general nurses as well as radl_atlmn on;ulﬂgy nurses. LM&n}r of the
elderly patients undergoing long-term therapy are visited daily by cumm}mlt}' m_:rses who have
little training in the management of such patients, As the numbers of patleflts being treated on
an outpatient basis increases, the College of Nursing has u.rged that educational programs be
developed to meet the needs of the relevant health professionals.

Beaufils (1994) discusses the emergence and the role of the radiation oncology nurse
professional. She notes that there has been a lack of recognition of the impact that the
radiation oncology nurse has on the quality of care not only by physicians, radiation
technicians and administrators, but also by nurses themselves, because until recently there has

not been sufficient documentation identifving the scope of practice and associated standards
for nursing care in radiation oncology.

|E4:lu¢atinn for oncology nurses is generally provided as in-service by hmpitﬂ.ls with an
|zmphasis on chemotherapy nursing. District and community based nurses are
|responsible for much of the aftercare of radiotherapy patients, particularly the elderly.

[Thtre is insufficient recognition of the imp

ortant role played by radiation oncology
nurses in the treatment of cancer patients. HE

Recommendations:

®  Oncology education for nurses should in
working with oncology patients need

oncology nursing that include
aftercare management,

clude all treatment modalities. Nurses
accessihle and flexible study options in :
consumer perspectives, treatment options and

®  There should be increased reco

accepted definition of their rp
development,

gnition of oncology nurses, including a widely
le and a natignal program for professional -

—-—-—______.____,._______
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Funding arrangements for the oncology workforce

M m?ﬁzz l?cm;:tl?agriht-mjnee POsts are in publicly funded institutions and most depend on
State - wg 3 1ips. The RACR has unfilled. fully accredited pnsitiﬂns which are
unfunded but wou accommodate the increased numbers suggested by the MWDRC.

n the c.ase. of 'm.c-:lical physigisls and radiation therapists, the responsibility for their training
rests with mc‘hwdual universities, all of which set their own student intakes. This sjtuation
makes planning for appropriate numbers in the workforce difficult as the health authorities &1°

the employers.

e 3 ______'_____,_._.——-——'-'--F
Recommendation:
e There should .be-greater coordination between State and Commonwealth bodies in
determining the funds available for training. o '
ey

—

/X
s1ember 1996
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g, Future developments iy vygiogherapy

- hoical and clinical developm .
1?‘?::11%1 endeavour. ﬁ’hd‘v’m?cc:[:s.- oceur continually in radiation oncology, as in most fields
?tn cer management. Future d -wr past decades have established the E:'c f radiotherapy
o wissnd e eVElopMEnts i the ield e kel to o raprove he
{iveness iciency s 0 ve the
ghfperel=ae ¢y of the technique. In this chapter t] i
, ochnical and clinical advances that are alreaq were is a discussion of some

; : v changin ' ; : :
others that are likely 1o have this effect in the future FAE oty practice AR e

Technical advances

T]H: m;_un technical advances likely to change the way radiotherapy is delivered include the
following. g

o Multileaf collimators and independent jaws, both of which improve the definition of
the field of irradiation. They are computer controlled so they also decrease set-up time
and ensure the reproducibility of the treatment being given. The specificity they provide
is essential for the use of new techniques such as stereotactic radiosurgery and 3D
conformal radiotherapy (described below).

¢ On-line portal imaging (OLFI). a new computer based technique for verifying that the
correct area is being treated. It will replace manusl photographic methods, resulting in
considerable savings in film costs and staff time. OLPI also has the potential to reduce
treatment times and hence increase the number of patients treated.

¢ Record and verify systems, which are now routinely fitted to linear accelerators to check
parameters of treatment delivery such as X-ray or electron energy, field size and
collimator angle, and match this information with patient particulars before treatment can
begin. Racur& and verify systems form 2 valuable part of quality assurance procedures in
radiation oncology. Equipment manufacturers have expar_1de::_1 their rccorq ‘fmd verify.
systems into patient record and management systems which include facilities for patient
scheduling on treatment machines or planning, appointment systems for follow-up and

billing schedules for consultations, simulation, planning and treatment.

® Three dimensional (3D) planning Systems which are likely to eventually Toplace (¢
current two dimensional systems: The 3D systems e ;Ie_ar}}' s casily BRI e
tumour volume for calculation of the dose distribution xw'lth;fn the treatment volume.
Dose-volume histograms can be constructed to cﬂmfarc‘m erent arrﬂﬂ,g':m?ﬁis o
radiation beams to determine which treatment plan ; et zp'pn:}lelajgﬁ Sm't: AR
dimensional planning systems have only r.cc;:nll} P;?_r.n I:_’LI[JIi: 0:-; :Ec P 5:; t::t:llﬁf et
4., 1995 and they are not widely available in Austra la.‘ lowever, ¥ . sential for
’ h as stereotactic radiosurgery and in conformal

planning treatment in new techniques sut
radiotherapy.
e 8
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® Using CT scans to replace the simulator in a tec.hm
sim. A number of 2D CT cuts are taken and the im
technology to form either a 3D reconstruction of

digitally reconstructed radiograph (DRR) which can be processed and_ become &Vailabfg e
a normal X-ray, in the same way as a normal 51mu.ladt0r film for planning, A Clotin;,
1deal way to create 3D pictures for accurately outlining tanQU{ VU‘[UH’I'E?S for Stel‘eﬂtactit
radiosurgery and conformal radiotherapy. but due to cost implications is

] not m(l‘:]}; to
replace the standard simulator. In most instances, CT-sim wil] be used in additioy, tog
normal simulator.

que known as CT g
4g€s manipulated by
the region of interest 0

Mulatiop o,

COMputerjgeq

T, a]temative] -

Clinical advances

A number of new clinical techn

being used already in Australia, but have not vet becom
stereotactic radiosurgery have shown promising initial results byt their long-
not yet been determined.

Iques, such as treatment oj

Ing normal tissues. Sm
In acute reactions in the tumou
responding norma| tissues,
IS increased. If the overall
tumour cells 1o regenerate

aVe a greater repair capacity
aller fractions are given more often, leading to an
r. However. due to the greater tolerance of late
increase in Jate complications, even if the tota] dose
me is also shortened, there is Jesg opportunity for
treatment, giving a higher likelihood of control.

F regimens used have not

always been based on sound
principles, and there is disagreement about the most effective degree of
fractionation. pe

different regimens and discussed the
il. There are 4 number of publications reporting the effectiveness of
phase 11 studies, The available evidence for two
ow: h:.'perfractionatiﬂn, in which size of dose per

10ns increased and the overall time about the same:
the overal] 1;

there is ng
reatment t
during the
Unﬁ)r‘lunatel}-' the MD

and accelerated fr
number of fractions. total dog

1ion: prospective randomised Phage 11 clinical trials have been conducted
for head ang neck cancer and for bladder cancer. The EQ

RTC trial in head and neck |
cancer found that h}'perfractionation increased the overall five-year loco-regional contro
rate from 40 1o 59 Per cent (p=0.02) wi, T3 tumours accounting for most of the
IMprovement_ Survival was also

Increased (p=0.08) and there was no difference in late
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.+ related morbidity. i
reatment 1€ a y. Other studies have confirmed this finding (Horiot et al. 1992

e I,_,,.ﬂm;‘_ﬁ'm;‘rfmmr!on: the only phas o
:;};rﬁ'ﬂctiﬂﬂatﬂd Accelerated F.‘.e.clii;Iif:.::;wE ’:‘Il::rr;ij}s;hfiﬁim fRT (Cuntinunusd d neck
and Jung cancers (Saunders & Dische 1990). The trig;] is ;)m r; _'C'T ag}:ﬂ;;ﬁ:;] heau:g:]t which
;anSiStS’ of small freq_uent. d:crsn:s with conventional ra{liﬂtlferramﬁ Interi :;:3"5 indicate
gCLC survival is improved among CHART patient];: i;uu‘t ﬁ;r”:':ead and neck

T
ghat for No% ‘
cancers O difference in morbidity or survival has emerged (Saunders et al. In press):

1D mnfﬂrmal radiotherapy 1s a method of achieving a boosr dose of radiotherapy to a
well dﬂﬁnﬁ_d a}rea and has application to almost any site in the body Treatment aims 1O
deliver radiation tt:? the tumour volume while S.pari'ng critical struc:;l.:res such as the spiﬂﬂ|
cord and surrounding normal tissues. The treatment fields are specifically designed t0
conform 10 the tumour volume and a multileaf collimator is required. Acc
of the treatment volume using CT scanning and reconstruction using a 3D planning

system are also required.

The initial results for prostate cancer and some other sites show a significant improvement

in local disease control and overall survival.

herapy has been discussed elsewhere. Its potential uses parallel those of
both aim to deliver a boost dose to a small tumour volume
critical structures and normal tissues. HDR brachytherapy has
reatment of gynaecological malignancies and also in the
palliation of obstructing lesions in carcinoma of the oesophagus or bronchus. In the latter
<ituations. a single dose treatment max provide effective relief of symptoms in elderly or
frail patients (perhaps also with metastatic disease) who would not normally be
considered even for a short course of external beam radiotherapy (Brady et al. 1993).

s Stereotactic radiosurgery is aterm used to describe the closed-skull destruction of a
stereotactically defined intracranial target with a single high dose of ionizing radiation.
The goals of radiosurgery ar€ {0 define and deliver a clinically significant dose of
irradiation within a small 3D intracranial target volume, and avoid a clinically significant
radiation dose bevond the target volume. Treatment i directed at the desired area by

movement of the linear accelerator through four or five non-coplanar arcs centred on that
area. A 3D planning system together with meticulous attention to detail,

particularly as the brain and ures are very susceptible to damage.

+ HDR brachyt
conformal radiotherapy as
while sparng surrounding
additional uses in radical t

is required.
surrounding struct
nalformations in areas unsuitable for

Although initially used for small arteriovenous . ‘
ith stereotactic radiosurgery have

surgical ablation. the indications for treatment with st _
increased and now include pituitanr (uniours, Meningiomas. acoustic Neurinomas,

ependymomas. medulloblastomas: malignant gliomas, pinealomas, craini SShAT S,

paediatric brain tumours and, More recently, brain metastases (Locffler et al. 1995).

ow expanding 1nto stereotactic radiation therapy. This

tages of fractionated external beam irradiation with the
tactic radiosurgery. It requires an easily relocatable head

roduced and sensitive structures avoided.

Radiosurgery techniques are n
combines the biological advan
precise focal irradiation of stere®
frame so that treatment arcs can be rep

— e —————

e S
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Stereotactic radiation therapy may provide an alternative a

pproach to Conventiong)
radiation therapy where malignant and benign intracranial

neoplasms are [egg than 3 i
There is a recent AIHW document about radiosurgery (ATHW 1994),

Intra-operative radiotherapy, which involves external bea
during surgery. The AIHW has recently made recommendat
that there is evidence of significant
the quality of the data on the effica
curative role for this technology ve

m treatments being given
10ns about this, and copg|
effect on local tumour control for s0m
cv of the technique is poor and there
[ (Patterson & Hailey 1994,

Combined hyperthermia and radiotherapy is a method which has been applied to deep
seated tumours. Phase I1 and II clinical

trials are currently underway in Europe for
recurrent and advanced recta] cancer, and advanced cervical and bladder cancers
(Fieldamann 1995,

Udeg
e CB.IICEIS, but

IS no establisheq

pment into alternative treatment stra
areas of apoptosis (programmed cel| death), gene therapy and

therapy, in which a radiation-responsive element is coupled to a selected gene and

introduced into the DNA of cancer cells. is being tested in vitro, [f developed, radio-
labelled monoclonal antibodies could have large impact on cancer treatment by

tegies is oceurring in the
immunntherapy. Gene

initial results have been produced.

How will these developments affect radiothera

The technical and chinical advances described above are
radiotherapy treatment but they are likely 10 eventually change the way radiotherapy is
practised in Australja. They will make del; reatment more g,
changes in clinjcal practice which may ; ocal contro] an
has already improved practice by giving 1cal i

was previously constructed by hand.

PY practice?

Paring of adjacen tiss

. : llowing trials of whether
1o target tissye mproves efficy

ok ¢y without Increasing the
complication rate.

Most of these new techniques are :'nl::rdcpuudcm__
within Australia. For example, while the initjq re
several cancer sites suggest that this reatment shg
new, highly complex €quipment such as 4 multileaf collj,
reconstruction of the tumour volume. and the fact

consuming procedure requiring additional
used for some time.

and thjs may i

Mpede their rate of adoption
sults of 3D co

nﬂ_)rmal radiotherapy in

sems T
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niques, such as radiosurgery and ste

cally because they offer the pos SibiF‘?m
n palliative. However, they ha i
ss thelr efficacy. )

( het lr.":h
ot
4l way

(o 485€

;_':: Iﬁfilatinn therapy, are being adopted
have not vet belrc in cancers for which treatment has
’ en rigorously trialed and it is too early

New clinical PrAGKIGEE such as MDF treatments in exte T
eatments in brachytherapy are growing in use all th I,na‘ beam irradiation and HDR
: <2 for 1 - e e time. MDF is an area that holds a great
toal Ufpmmmedmrdl‘m l[:_mlx g the effectiveness of current radiotherapy regim ezs .:t pr erfnl
1d radio o A ;

the us€ ?f sn;; ctiona[in][? sﬂ;g_;lmjl lal'ldw(}thl‘..]' complex data are necessary for determination of the
ﬂ.ate . WIL‘II becﬂmc leh U‘E I:.\’En S0, thc dﬂta Q,un'enﬂ}. El"-’ﬂilﬂble .‘iuggﬂﬁt ﬂ].ﬂt MD-F
petel :;:3 i1l hav e gulfl_ standard’ for radiation treatment in a number of tumour
tes, and this Witl have @ significant impact on the provision of radiotherapy services in
sl . mgmk?smg role of brachytherapy in cancer management, the reduced bed stay
and the gre i i : L

greater patient convenience all suggest that HDR. will have an

mSTS iﬂ\'l‘llred
in the future.

mportant role

——
;Rﬂ:ﬂ'ﬂ“ﬂf]‘ldﬂtiﬂﬂ:
'» New technical and clinical developments should be

pecome widely used.

evaluated rigorously before they
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Conclusions

It is clear from this discussion that radiotherapy is a dynamic area, with constant innovation
and adoption of new techniques. The Working'Pam is aware that this degree of change will
alter the nature and structure of services, and has limited itself to forecasting radiotherap¥
services for the short term. Technical and clinical advances will improve the efficacy aﬂfj
reduce the complications of radiotherapy and increase its role in cancer management. It 18
therefore very important that current problems which contribute to the under-use of
radiotherapy as a treatment for cancer, such as inadequate medical education, staff shortages
and low referral rates, are addressed and resolved as soon as possible.

It is necessary to consider the effect that changes in practice will have on consumers as well as
ont the specialty itself. This consideration must include the families and social support
networks of people with cancer. The Working Party considers that access to services should
be improved by the implementation of recommendations in this report, while acknowledging
that education of both consumers and providers about the potential benefits of radiotherapy
remains a critical aspect of access. The establishment of multimodality clinics will be a vital
component of improvements to consumers’ access to information and the facilitation of
partnerships in decision making about treatment, Clinics suggest that the principle of case
management. particularly for complex illness. may better define treatment options as well as
enhance the continuity of care between primary and tertiary providers. There should be an
increased emphasis on participation to encourage a focus on people rather than institutions. It
is also important that the distribution of resources for radiotherapy allow facilities to meet

expressed need while maintaining high quality, responsive services.

The Working Party has satisfied itself that radiotherapy in Australia maintains a high standard
of safety, and considers that its applications are appropriate. It believes that patient outcomes
are as efficacious with radiotherapy as alternative treatments for a number of cancers, and has
made recommendations for further studies. Outcome data should contribute to more

definitive cost-c{fectiveness evidence. As radiotherapy and other modalities for the treatment
of cancer evolve. the collection, analysis, interpretation and dissemination of evidence should

be an integral component of service provision.
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Appendix 1

rerms of reference of the Working Party

The 'Wl.}'['ki
Technology A
o investigate the safety, efficacy, appropriate applications and impact on patient
sutcomes of beam and 1sotope radiotherapy;

ng Party was given the following terms of reference by the Australian Health
dvisory Committee (AHTAC):

1o compare patient outcomes with those of alternative treatments;

10 ascertain the cost and estimate cost effectiveness:

10 investigate and report on the cost implications of equipment proliferation and treatment

availability; and
o recommend appropriate indications for use and estimate appropriate lev
availability and proliferation.

els of

Membership of the Working Party

The membership of the Working Party that prepared this report was convened by the
Australian Health Technology Advisory Committee (AHT AC) and comprised:

Ms H Lapsley Chairperson, expertise in health economics

Dr M Boyer expertise in medical oncology

Prof G Clunie expertise in surgery

Dr [ Hailey * AHTAC member, expertise in health technology assessment

Ms H Keleher nominee of the Consumers’ Health Forum

Dr B Mason expertise in radiation oncology

Dr G Morgan expertise in radiation oncology

Dr D Waggett AHTAC member, expertise in medical physics and biomedical

engineering.

* member until March 1993
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Summar}

ices Enquiry at the Royal Adelaide Hospital (1982)
Cancer Services L ]

I. : : board of Royal Adelaide Hogp;
as undertaken at the request of the board of Roy R vise o,

] T W

.:I:n:jc:'cf:: ices at the hospital.
dations were divided into radiotherapy. medical oncology and_ surgery witp, Mo

i E“'Gm-'if””ﬁfd in the first two areas. There were staff (medical. Physics ang
i ?Emgdh uipment shortages and recommendations were made to rectify these
mdm:mph?n? ar;mr:g department of medical oncology with a full-time director wag
Ciﬁgﬁf?h“ surgical specialties for management of oncology were, in genera|.
rec " g

considered adequate.

The report made a number of statements dcsigned to faci_]iFa[e the d.m'ciﬂpmem of a
comprehensive cancer service at Roval Adelaide. ].ﬂl adrthmn, as this was the only public
hospital radiation oncology service in South Australia. it was sugpgested that an Inter-hospity)
Cancer Services Committee be formed to advise on all matters of policy for provision of a
radiation oncology service to all hospitals in South Australia.

A separate report from the Chief Therapy Radiographer at the Peter MacCallum Institute,
Melbourne. dated 2 February 1982 related to numbers of radiographer staff and their duties,

Since this report there have been an additional five reports in South Australia (Numbers 6, 7,
14,25 and 31).

2. Wark Report: Review of Future Requirements of the Queensland Radjum Institute
(1982)

This report was a confidential numbered document to the thep Minister for Health, The report
Was designed to document the need for upgrading of existing faciljties and to plan for the
furure development of radiation oncology in Queensland. The report was 1o ascertain the
possible furyre requirements for the Queensland Radium Institute (QRI) over the ensuing five
'0ten vears and the long-term planning of radiotherapy for Queensland,

Recommendations of the report areas follows:

® Replacement of certaip items of equipment (documented) immediately,

*  Completion of the redevelopment of the Herston QRI site and upgrading of the Mater
Sub-centre,

* A major centre be established at either the Mater or Princess Alexandrig Hospital with
™o linear accelerators by 1985-1986 with the capability to eXpand to three o four.

® A centre at Townsville tq be investigated.

* The QRI Board be reconstituted; the Health Act be repealed and replaceg by a new Act 10
vover Oncology; the QRI to continue to be responsible for the planned provisip, o
radiotherapy services in Queensland. :

® Training Programs for radiotherapists, physicists. engineers, radangraphars and Oncology
nurses be the responsibility of the QRI to provide for future expansion.

_-_-_-_-_--_-'_‘—‘-—-_____

—_— -
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. 1er Report on the Radioth ;
. Trinks €rapy Oncology Services in New South Wales (1983)

was commissioned by the th s

s EpOT : en Minister of : rnles. The
hl;a of reference W ere: of Heath for New South Wales. T
wf

varermine the need tor radiotherapy :
To determit : Erapy services as i : - sical
’ cervice 1N Mew South Wales. s part of an integrated oncolos

. aluate current radiotherapy services includ; : - ' -

o 106 P Py services including evaluation of staff and equipment of
adiotherapy services in New South Wales.

o ToO detail L;pemhi: FIIH-EISS to ensure the delivery of effective radiotherapy services in the
metropolitan areas of Sydney over the next 10 years with particular detail to the nature
and ovpe of equipment required.

s The financial implications of the planned development of services listed in section 3of
the rtplbl"l.

This report drew to a large extent on the Norman Report of 1974 entitled Radiotherapy Uniis
o the NS Health Commission — A Review Project of the NSW Public Service Board's
Seientific A dvisory Committee. The fragmentation of radiotherapy services, shortage of
diotherapists and equipment that had been in use for 14-17 years were all identified as
aroblems. The fragmentation was to be corrected by having three radiotherapy units in
Sydney seeing 2.500 patients each for the vear 2000.

4. AHMAC Draft Guidelines for Cancer Treatment Services (1983)

The Draft was released in late 1983, although the final report was not published until 1986.
part of the reason for this was the deficiencies contained in the draft. due largely to the fact
that the original Working Party did not contain any members with any clinical experience in
the delivery of cancer services.

3. Penington Inquiry into Rights of Private Practice in Public Hospitals (1984)

This report contained 40 recommendations. In Annexure g entitled Radiation Oncology —
Special Issues, attention is focused on the increase in cancer incidence: the value of
radiotherapy: its cost effectiveness compared with surgery: and staffing problems.

6. Radiation Oncology in South Australia (1984)

This document was prepared for the Inter-hospital Radiation Oncology Services Committee
(suggested by report no. 1. Bennett Report) and was 2 review of the radiation oncology
services up to 1984 to be used as a reference document for further discussion.

ThE G s i, cataputerised planning equipment, automated afterloading
brachytherapy. equipment for construction of blocks. moulds and immobilisation devices,
beam data acquisition system or secondary standard dose meters were all identified as being
fecessary if the department was 10 have a full complement of basic equipment. This was in
*ddition 1o medical and para-medical staffing shortages.

The report was detailed and evaluated a number of areas such as clerical and nursing staff,
Z¥naecological insertions. radiotherapy beds, radiotherapy library and cancer registry.

E-—-_.___ e
N5l a1 = H
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Cancer Services Survey (Health Commission of SA) (1985)
7. Can )

12 reccommendations which largely centred on resnlvin'g the problems of
Ther_e were f— ation on radiotherapy to hospitals and to the hospital records for Patients
providing in 'ij";‘msi de Royal Adelaide Hospital during treatment and arrangemens for the;,
ac.;(_;mmoc.’::l;j”o“‘_up by radiation oncologists from the hospital. A cancer TegIstry wag
sub:&‘?::;nd priorities for purchase of several items of radiotherapy equipment and iﬂﬂmaseg
ﬁiﬁms of statf, including an additional two radiation oncologists were outlined,

The Working Party did not recommend the establishment of an Advisory Committee as
suggested by the Bennett Report (see no.1). but that a State Radiation Oncology Advisory
(‘.uhr;uninee be maintained to advise the South Australian Health Commission.

8. Lovell Inquiry: Review of Cancer Services in Victoria (1985)

The intention of this inquiry was to Teport on cancer services in general. The terms of
reference of the inquiry were:

® Todetermine guidelines for the provision of accessible, effective and economic
comprehensive cancer services in Victoria
® Toreview the provision of therapeutic and palliative cancer services, including those
privatelv conducted.
®  To determine the requirements for:
1) the major modalities of cancer management (surgery, radiotherapy.

i) palliative services in provision of a comprehensive cancer service
® To make recommendations op the development of an accessible.

cancer service in Victoria over the coming decade, with particula
organisation, accommodation, equipm

® To estimate the cost of implementing

chemotherapy);
in Victoria.
effective and economic
r reference to

ent, laboratory provision and staffing,
the recommendations,

The recommendations covered areas such as medical oncology, palliative care and hope
marrow transplantation extensively. Those relaling to radiothcrapv included the
redevelopment of the Peter MacCallum Hospita] complex and creatjop, of a second principal

centre in the South Eastern Metropolitan region, together with new]y

i : b , ¥ Created associated
centres being developed in conjunction with the two principa] centres

: three megayq), ;
_ dge machines per
ourses of treatmeny per machipe PeT Year; and seven ra St

oncologists per million of population with a workload of 215 p
=~ TeW cases per annum,
In addition, it concluded that distance fi

to the lesser use of radiotherapy amongst patients from non— A ) :
with patients from metropolitan regions, N regions compared
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. um requirements for a radiat;
mmll“ ; ation oncology _.
ME™ eated i Reports 11,12, 18 and 24 Thf:fl.:? department were defined. These have
- Lhese are ;

lﬂ‘l:g linear accelerators

one simulator

one cuperficial X-ray unit, if appropriate

one computer planning system with CT scanner interf:
one CT scanner itlis
ane Jutomatic afterloading facility

prachytherapy facilities

- W W " W W W

A rincipal radiotherapy centre should have a minimum of four linear accelerators and include

| leas tra-high energy uni inci :
at least One ul g gy unit. A principal centre should also have a second simulator t0
ope with the extra workload.

The expansion of radiotherapy services in Victoria in the 1990s has largely been along the
ines suggested bv the Lovell Report. J

5, NSW Health Department Review of Trinker Report (1985)

This was an internal review by New South Wales Health of the Trinker Report. The review
4lso evaluated the current staffing and equipment levels and as a by-product & committee Was
set up by the then Minister for Health, which provided funding for four dual energy linear
sccelerators. Although three eventuated, the money allocated ran out and the fourth machine
a5 not installed and was eventually provided through private funds.

10. Radiotherapy Services in Tasmania (1983)

This report was undertaken because of the imminent separation of radiotherapy services from
Victoria with the enactment of the Tasmanian Cancer Services Act on | July 1986. Priorto
this time the provision of radiation oncology services in Tasmania had been under the
administrative control of the Peter MacCallum Institute in Melbourne, although the running

costs were met by the Tasmanian Government.

Committee Report on Basic Requirements for the

11. NSW State Oncology Advisory
Cancer Centre (1986)

Radiotherapy Component of a
r the NSW State Oncology Advisory Committee of the NSW
of Departments of Radiation Oncology in
input from the New South Wales
Treatment Services (Report no 12)

This document was prepared fo
Health Department by a committee of the Heads
New South Wales. It appears hat this document gave
Health Department to the AHMAC Guidelines for Cancer

y the same as those in the Lovell Report regarding basic
de mould room and workshop requirements and to
altempt 1o define adequate staffing numbers in all spheres, from radiation oncologists to

mould room technicians, secretarial staff, social workers and porters. This document was
2ccepted and endorsed by the New Gouth Wales Health Department as part of the plan by the
Uncology Advisory Committee t0 uperade radiotherapy services in New South Wales to
Wemationally acceptable levels with resPect 10 cquipment and staffing in line with the need

for upgrading outlined in the Trinker Repor (no 3.

nm_ffmnuncndatinns were essentiall
tquipment but were expanded 10 inclu

Conaibes
Ustiliation drafi—September 1996 106



C Guidelines for Cancer Treatment Services (1987)
12. AHMAC G

delines were prepared by the AHMAC Super Specialty Seryico Subcopy,
e gmdﬂmfsh“ :uideiines was to produce a document that wag broadiy base a;‘n ftteq
the g o : . Jadly

The puqr“: :-jces planning, to assist in the rational prm‘Ismn of hospitg] based 3 ef usfab;[:
for healt 1m :; d to provide for equity of access to such services throughout Australj, SDECJa;t-,
SeMVICES, ; )
The guidelines addressed bed and staff requirements, djstr bution of S€rvices, Pacdiay;,
on ‘ﬂ]ﬂﬂ}' department design, radiotherapy equipment guidelines and safety issyeg -, e

i : . . . :
ith b otherapy and radiotherapy. The guidelines also referred to jssyeg Cer cgy "
such as prevention, research and evaluation.

The usefulness of the document has largely been for h

calth planners by Providing a ‘stapg, .
to apply for costings of cancer treatment services.

13. Langlands Report Victoria (1987)

A copy of this report has not been obtained and comment is therefore not possible.

14. Review of Radiation Oncology in SA (1987)

This report was undertaken for the Antj
Australia by Dr T F Sande

replacement withip the next five years and comment upon any staffin
Comment and Make recommendatjons upon the methods
€quipmen;

Comment and make recommendations upon the relationshj
Radiotherapy Department of the Royal Adelaide Hospita],
responsibility of the Foundation in providing funds for eqy

Particularly the role in providing resources for research as

g implications.
of funding radiotherapy

P of the Foundation with the |
with particylar reference to the |
Ipment and joumals, and

distinct from, routine services. J

Recnmmendatians included replacement of machines and INcrease ip, workforce numbers. ‘

I5. Australiap Institute of Radiography Draft Guidelines for Cancer Treatment
Services (1986)

The T€porn was published by the Australian Institute of Rﬂdiﬂgraphy in respopge to the
AHMAC Drafi Guidelines for Cancer Treatment Services (Report ng 4,

PTior 10 this document there were no established standards for Staffing Jevels

o or therapy
radiographers in departments of radiation oncology. a thﬂr;Eh the feCOMmendatjgng were oo
late to be incorporated into the final AHMAC document “RepPort no 12

Comr———— 107 \
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- o Levels for 2,000 new
Jrhng W Co
ilq\{“diuu on the use of superf; tii?.:;ﬁf treatment yey,
J = / . sl
00 new COUSES PET annum or g oy (:} Ohage. Thg equ:tm ;tEd § Detyvenrd6 mod 4
I:r-:.-mm:m rate). These related in y, o 300¢ €d 10 a five machine department

OlUrses ;
und figyreg (6515 rannum, ncluding a 25 per cent re-
Per megavoltage machine.

s

— s are at varj :
hese numbe ance wj . ;
':‘mpoﬁ The latier makes g ﬂllm:fhanuéc o Mion’ staffing lovels d in the AHMAC
3 i € lor a pro ; 5 PTUWSJC m e
\ariables. such as re-treatment rate Eressive increase ; inci
s Taie or the compley; f In cancer incidence or other
gereotacll gery, paediatrics), ty of treatments given (eg intracavitary,

wioe, DR ‘Radiati >
16 TR 10n Oncology in Austrais, An Increasing Crisis’ (198
This article was the first comprehensive re g Crisis’ (1988)

0 1ati .

. The findings can be summarised as follows:
o Patients treated: only 36 per cent of pew|

: ; dia . ; :
in Austrahia, compared with 50 to 55 p'.er}r B obed ancet patlentswscclve ket Py

w4 : cent in Europe, UK, Canada and the USA. This
ﬁgufe also war}ed considerably between States, from a low of 25 per cent in Queensland
to 43 per cent in New South Wales. -

¢ Radiation GnCO]OngtS:‘thlEn: were a total of 74.5 FTE or 4.8 per million compared with a
recommended 7 per million or a total of 108.

e Tramnee rad.iatiﬁn oncologists: there were 36 trainees or 2.3 per million. To correct the
deficiency in numbers of specialist radiation oncologists at least an additional 21 training
positions should be created immediately.

¢ Therapy radiographers: there were 364 positions available. The 1987 AHMAC
Guidelines recommendations of 22 to 25 per million of population merely describes the
current position with no provision for current understaffing in New South Wales or the
low referral rates. Using the AIR recommendations (Report no 15) a deficit of 170 exists.

® Megavoltage units: there were 44 treatment units in operation with 30 per cent being
Cobalt-60 units. An increase to referral rates of 55 per cent would need an extra 23
accelerators working at the same high rates (500 courses of treatment per year).

17. Comprehensive Cancer Centre at the Sir Charles Gairdner Hospital, WA (1988)

fficer of the Sir Charles Gairdner Hospital by a
d lmplcmcnwtiun of a Comprehensive Cancer
m the Sir Charles Gairdner Hospital. The brief

This report was to the Chief Executive 0
Committee to Advise on the Development an
Centre. This was a self-initiated commutee fro
a Charles Gairdner Hospital

; ‘ the Sir Charles Gairdner Hospita
* 1o identify the need for imp[m-:emems in cancer care at

and the need for a comprehensive ©
® 10 research the benefits that have bee

comprehensive cancer centres elsewhe
* 10 outline a plan for the development®

Gairdner Hospital.

ancer centre;
1 gained as 2 consequence of the development of

re in the world; L
fa mmprehensive cancer centre at the Sir Charles
\ ‘ fated 10 pa;a‘madical services 5u_¢h as Dﬂ}’zhﬂ;ﬂﬂl?l;_l support,
Many of the recommendations re/at¥ 4 replacement Uf: ifjl}lf[lpm;nt ::I:u SV mte ical
maﬂagernent Of 1mph0€'dﬁma~. o S and no E51em
oncology services. The report Was S€¢

Australia as a whole.
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ing Party on Radiation Qp,
HMAC Working ol
pmission 10 the AL | ﬂgy“%j
the following:

yould provide high quality facilities for a Populatig, base

" RACR Su

1 \,“'l. o] “ .‘u ‘ﬁ't d
| | L

radiation oncology umf st ﬂf

' im (00 (within 100km), B |
hr o the internationally accepted l_eve! of seven f&t?lﬂt]ﬂﬂ ””Cf'?'ngstg —

s 1995, an additional 15 posts for radiation oncologist and an g, of

the population by dfatiﬂn oncologists were required immediately; ﬂnaj

3] posts for trainee 12 .
- ated 98 megavoltage machines would be required in 1995;
an estim = g

ireat the 20 per cent of patients denied radiotherapy in 1988 an additiona] 25 Machipg,
[0 lredi Lk & :
would be needed immediately;

10 achieve a 35 per cent treatment rate and a level of six machines per million Populatigy
by 1995 an additional 38 linear accelerators would be required;

15 of the megavoltage machines currently in use would need replacing by 1995;

o the total number of new replacement megavoltage machines required by 1995 was
therefore 98, at an estimated cost of $100 million: and

* sufficient numbers of therapy radiographers, medical physicists, biomedical engineers and
other support staff were also needed.

19. AHMAC Report of the Working Party on Radiation Oncology (1989)

The Working Party's objective was to develop guidelines on the appropriate establishment of
new radiation oncology facilities having regard to the Super Specialty Sub-Committee's
Guidelines for Cancer Treatment Services and Wigg's report, Radiation Oncology in
Australia: An Increasing Crisis. The terms of reference were:

the current and future need for radiation oncology services:

the minimum catchment population per radiation oncology facility;

the need for comprehensive cancer services:

the optimal geographic location of facilities:

the need for adequate undergraduate and postgraduate training facilities:
cost effective provision of services: and

ma'tmaining the current public-private mix of patients.

* * * o & o @

The IWurlking Party concluded that major deficiencies exist in the Provision of radiotherapy
Services in Australia with regard to the quality and quantity of equipment and the numbers of
staff and recomm ended that;

*  Aplanned Program of re-equipment be undertaken immediately by Governments at both
State and Federal level to ensure that by 1995 there are at least 25 additiong] machines.
The level of equipment required will need to be consistently revieweg in the light of
Population growth, ageing and the increased level of referrals and as additiopy) capacity
and staff are made available. )

_-_-___-_-—__
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he basic minimum requirement i :
y N €quipment for a radiation oncology unit should be:

¢ WO megavoltage machines of which one b
with an electron capability (the other ma should be a machine of 6 Mev or greater,
: ¢

operating at 100 cme SSD)
simulator for planning

hine may be an isocentric cobalt-60 unit

¢
i 1 assisted computer planning facilities
4 superﬁmal.’orthm'oltage machine
o facilities for construction of patient i ili
1mm i i s and
tissue compensators obilisation devices, custom made blocks an
o dosimetry equipment for machine quality control

computerised database system for evaluation of treatment outcome-

E[ach}'llhel'ap}’ faﬁlm.ie'cf fﬁr gvnaecological and interstitial treatments should be available
at least in close proximity if not within the Department

o The minlimum population to be served by a Department should be 500,000. In isolated
areas this may be reduced but, in any case, formal attachment to 2 larger metropolitan

department i essential.

o There is a need for at least 130 radiation oncologists by 1995 and the immediate prﬁvisiﬂﬂ
of 21 new Radiation Oncology training positions is recommended. The number of
positions should thereafter be kept under review, with a number of these positions to be
considered supernumerary and intended solely to correct the identified shortfall.

e To ensure sufficient therapy radiographers can be attracted to the profession,
consideration be given to a new careef structure and a move to a Federal award, or
alternatively to the payment of a significant loading, for therapeutic radiographers who
have the responsibility of the operation of high technology computerised equipment such
as dual energy machines and to take account of the new educational requirements.

o There is a need for detailed studies comparing the effectiveness of radiotherapy in the

treatment of a specific cancer with another modality.

¢ Radiation oncology facilities should establish comprehensive quality assurance programs

which will also require additional funding.

e Working Party on Beam and Isotope Radiotherapy notes that the
{ new training positions for radiation oncologists be established

by 1993 only an additional seven positions had been
cteated (due solely to an increase in number of departments) and the Medical Workforce Data
Review Committee Annual Report of 1993 therefore recommended that there should be an

increase of 14 in the number of training posts for the speciality.

By way of commentary. th
major recommendation tha
was not effectively acted upon. so that

Cane -
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working Party on Radiation Oncology (1989

ecutive in June 1989 and again in
20, Res : VAC Executive I ; Clober
30 jered by the A he States was made on the basis of the low Cance;

rl was considere ) ¢ goist -
‘ ulation used in the report which was not mcmw

9. The respO” illion of pop i
19§ (e of 3.000 per mil lﬂem and staffing needs to those required in 1995, Tpj Wag

ing expected equipm stralia in 1980 whereas the true cancer incidence for 1995

. ,ﬂp !J M - . 1
T .!u { 1! & Lﬂﬂbﬂl’ lﬂbtd'ﬁﬂCE 1" Fy u i
w1 ”.

n Paper on Staffing in Radiation Oncology (1989)

¢ produced under the chairmanship of Dr A Beddoe (Royal AdeIaiclie Hospital)
[ was tI: nitiated by the AHMAC Guideline for Cancer Treatment Services (Repon
'md. was no dz: .I:,,f hvsicists, dosimetrists, physics technicians and maintenance techniciang
b L'J'-Numwn.r:ibed f!:}r'sm'eral sized departments, based on similar guidelines for staffing
:;: :::jgm.mm countries. The levels suggested were considerably higher than those iy

11. ACPSEM Positio

This pape

the final AHMAC Report (no 12).
12, National Health Technology Advisory Panel: High Energy Radiotherapy Equipment

(1989) -
This report examined the considerations involved in the choices of high energy equipment as
compared to lower energy linear accelerators or cobalt units. The paper considered clinical
efficacy and cost factors and was intended as a stimulus for further discussion.

23. National Health Technology Advisory Panel: Automated Afterloading in
Brachytherapy (1989)

This report provides an evaluation of a remote automated afterloading technique for

brachytherapy with particular reference to its cost effectiveness and clinical efficiency. The

panel concluded that its use in Australia is desirable for low dose rate brachytherapy in view
of its perceived occupational health benefits to medical, nursing and other staff. Also the

technology could provide benefits through allowing high dose rate therapies and increased
levels of nursing care, although these were less certain.

24. Survey of therapy physics workload in Australasia (1990)

This survey showed that actual staffing levels were considerably lower than the qumbers
suggested in Report no 20,

25. Cancer (Radiotherapy) Services Strategy Plan, Victoria (1990)

This plan was developed by Health Department Victoria in response o the need for the
“Xpansion of radiotherapy services in Victoria. Key elements of the strategy plan were:

® anincrease in the number of megavoltage machines from nine to at least 19 by 1996:

® redevelopment of the Peter MacCallum Institute (PMCI); i ’

® distribution of machines around the PMCI'Melbourne University axis With nj i
(PMCI five, Geelong two and Heidelberg Repat. two) and the Alfred/hopap & T2 ines
axis with eight machines (Alfred four. Box Hill two and Monash Wo) to erj—l Un}vcrmt}'
further two in the private sector. Sk withy
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Future projections be based on 3 5
A Radiation Oncology Committee

The RAH site be limited to five m
Consideration be given to a secon
Adequate numbers of training an

b;;efr cent referral rate.
s i
- ™ed to assist in future plans.
: ga pllagc machines,
rafiat
adiation oncology site in Adelaide.

‘ . d specialist
Qption A which provides for 460 cnurscs.-"rn;gg::;;r ﬂ;I;iEdL-i
| m) be adopted.

AHMAC guidelines for Radiation On
‘ cology be . : .
Adequate transport an dicottisatiating beg}pmy?j:g::: ;}I‘; :i?:; iubilc and private sector.

[npatient accommodation should be suffici
3 s Kenttor i
hospitals during treatment. educe the need for transport between

o Country clinics should be implemented.

'-'-..‘I-

This report also docltlmemed under Options A, B & C, that it is more cost effective to increasc
he number of machines operating at ‘normal” working hours than to run a lesser number of
machines at extended hours. This was also documented in a study at Westmead Hospital by
he Health Economics Research group. ’ :

17, Strategic Plan for Adult Cancer Services in WA (Draft) (1990)

Following the Armstrong Report (no 17) the WA Health Department attempted to tackle the
problem and this report was their input to the debate (as a draft report so that alterations could

he made before a final draft was issued).

The Report contained 26 recommendations and -ncluded a number of Appendixes relating to
requirements for megavoltage radiotherapy machines and their siting, coordination with
medical oncology, labour force requirements and proposals to upgrade radiation oncology

services at SCGH.
sive Cancer Centre be established at 5ir

[ 1 ;ted that a Comprehen
neffet thigdooument SORBE d also manage the State Cancer Service.

Charles Gairdner Hospital with @ Director who woul

jation Oncology - Diagnosis Pty Ltd (1991)
: ndation number 7 of the 1989 AHMAC report
This report of 161 pages followed recomme ¢ should osiablish comprehensive qua Tity

which stated that radiation oncolog) ,-ﬁ;mffnﬁ dditional funding.
assurance programs which will also require @ g

28. Quality Assurance in Rad

[he terms of reference were: I ey
he appli..,;atiﬂll of radiation oncology services

¥ develop outcome measures suitable fort
throughout Australia;
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s which will provide tools relevant to the aggeq

: ) Ment of
lity of care, efficiency and cost-effectivenegs

. uirement .
identify data red ffﬂdlarjun

treatment modalities, qua
oncology Services:

develop data collection instruments;
[ ]

ke a pilot study which examines the relationship between 1ESOUCe inpy
o undertake Ed lities and outcomes of radiation oncology treatment Provided ip pubj;
treatment modalities anc e .
private clinics in Victoria and South Australia;
develop quality assurance and utilisation review mechanisms.
eV b

The recommendations in the report were:

o the proposed data collection instrument be established in a sin
of 18 months:

gle facility for 4 trial peripg

a project advisory structure, to include staff with epidemiological and

Stﬂ[iSliCﬂ] EXpertise.
be established which is similar to that established in the first

phase of the study;
® the 1ssue of responsibility for the collection of data be explored in consultation with the

relevant clinical colleges and associations including the RACR. the AAPROP, the RACS,
the RACP and the RACGP:

the costs of data management be recognised as a cost of all medical treatment: and

¢ the feasibility and associated costs of the establ
similar to that which was develo
study.

ishment of dosimetric quality control
ped by the EORTC be explored in the next stage of the

The report was never activated, no doubt partl
Australian ‘Patterns of Care’ study and al

collection be added 1o the Medicare fee ¢
surgical practice,

¥ because of the feeling that it may lead to an

s0 because the suggestion that the costs of data
ould flow on to all other areas of medical and

29, Radimherap}- Strategic Plan for New South Wales (1991)

The plan proposed 1o increase the number of megavoltage machines from 24 in 1990 1o 30 in
1996 and also detailed replacement needs for antiquated equipment, A working party (no. 28)
has since been formed to develop the radiotherapy plan for 1995 and 200y, It is notable in the
plan that the Department recognises the need to identify and address the problem of transport.

30. Booz-Allan & Hamilton, Radiation Oncology Task Force, Royal Adelaide Hospital
(1991)

Although a copy of this report has not been received md;'?ﬂ“”“"nﬁﬂt €an be made, it is noted
that similar reports about radiation oncology were "‘ad"‘il ¥ Booz-Allan ang H:_imi!ton ata
aumber of other hospitals, in conjunction with an overa ass:smeréla of Operating costs at each
hospital. For radiation onclogy the gener allthrlust thhc rccotc;n ;n dFlc:ins Was to reduce
staffing levels below numbers which were in line with accep ANCAIGS o 4ppropriate

chinical practice.
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 (TAC report was In Tesponse to
:;'hl'b A Iiemfﬁs for stereotactic radinsurgiﬁpagzlsfﬂm 4 number of hospitals for oo v
fund® " cnnsidered a superspecialty servic i ACicontluded tha ths ecilio 56Y

il : : L an ‘ 1 1
; (ot warrant national funding. d that its degree of use in Australia at present

. Cancer Treatment Services in Tasmania (1991)

{he terms of reference for this study were:

. o
, Tore 1:.1._&1'[]1:.;1 State's cancer treatment services with particular reference to radiation
oncology in the context of the move to regionalisation

¢ 10 n31"'1':?2;] thfe Government and Regional Health Board's administrative structures
responsible for cancer treatment services, again with particular reference to radiation
oncology.

s+ Totake accpunt of concerns raised in the community, employees and unions relating to
cancer Services.

s Torecommend an appropriate organisation of radiation oncology services which would
serve as a model for the development of Statewide cancer services.

viuch of the document and the recommendations are related to administrative details, rather
han matters of levels of staff and equipment as seen in most other reports on radiation
oncology.

33. Requirements for Radiation Oncology Equipment in WA (1993)

This report was prepared by the Radiation Oncology Advisory Committee consisting of the
department heads at Royal Perth Hospital (RPH) and Sir Charles Gairdner Hospital (SCGH).
several medical administrators and nominee of the Cancer Foundation of Western Australia.
In the introduction it is stated that there were many objections to the Armstrong Report (see
10 17) which was seen as covering development of cancer services at SCGH and not for the
tate a5 2 whole and that this would be to the detriment of services at RPH which managers
approximately one third of cancer patients in Western Australia.

mmittee was formed with the approval of

In October 1991 a Radiation Oncology Advisory Co :
ace on | April 1993 Recommendations

the State Health Executive. The first meeting took pl
Were:

Priority 1 New Linear Accelerator RPH

Priority 2 Replacement of gimulator RPH -
Prionity 3 { planning computer
ity 3 Replacement 01 P o8 SCGH

Priam}- 4 Remote automatic brachythe
Priority 5 Patient database for SCOH

Priority 6 Re i accelerator SCGH
) placement linear . _
Priority 7 Replacemenmfﬂc}bah at RPH (linear accelerator) by 1997

Congyloar: )
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orkforce Data Review Committee Annual Report (1993)
14, Medical Wor

orkforce Data Review Committee (ch) il estabihegy .
i :Il:::tcndations of the Commonwealth Inquiry into Medica] Educaﬂnn o “;:
ollowing rec . . f
il;lg:al Workforce (the Doherty Inquiry

. coie he relative deficiencies in the Numbe _

rt for 1993 highlighted t i of gy
The -ﬁnr:iui i‘;’gﬁ,%. (35) and radiation oncology (44). The only oher Specialitieg withl?f _
posts Tﬂ t?-ai nees -.:,:erf.' rehabilitation medicine (60) and oph};ha!mofogj- (95), Other . 5_:
than 'ﬁc d need were orthopaedic surgery, ENT, 0 & G, genatrics and r"‘hahﬂitaliun s :ip
p&[‘Cf .
The MWDRC findings were that there wag currently an undersuppiy which
ad:resscd by a modest increase in funded training positions. The MWDR(
conclusions were that:

® there should be an increase of 14 in the number of training posts:

® the issue of productivity of training be addressed to reduce the average training Period
from seven to five vears.

35. Radiation Oncology Strategic Plan for SA 1994-19908 (1993)

This report was prepared byDrDR Wigg, Director of Radiation Oncology at Royal Adelsige

Hospital against the background tha the Health Commission of SA had no policy regarding

radiation oncology services for the future. His recommendations were:

Appoint an additiona] radiation oncologist,
Replace linear accelerator 3, now 15 years old,

Increase the numbers of therapy radiographers by at least sjx to comply with AIR
guidelines, with further increases needed with increageg in numbers treated.
Create a second sub-centre with two linear accelerators g either Flinders Medical
Centre Repatriation of at Queen Elizabeth Hospital, with other associated equipment and
adequate levels of staffing.

Replace and/or provide a second simulator with CT at RAY,

Remote automated afterloading brachytherapy for RAH.

Replacement orthovoltage machine at RAH, now 30 Years pld.

Extra radiation oncology beds to avoid costs of tran
for treatmen (estimated at $300,000 per year).

* Developmen of country clinics—not possible at Present dye 1, lack of specialist radiation
oncologists,

_— 115
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f the analysis of
gnement 0 . ; the gy
 gology serviees Diagnosis Py g7 ¥ m’ﬂ'ﬁ? 1

” of reference of this il'IQUiry Were to:

Quirements for radiation
(1994)

ppe term

e the level of the balance between Supp
ServIces:

gsﬁmate the future |_:>alanc¢j: {}fsupply and requiren |
Jentify key strategies which coylq address any ; d;:'_t; for these services;

imbalance between supply of ang demand for }adiati.;.r:ejnzi?.t :;rgis:?le G

| ;
¥ of and fequirements for radiation oncology

rhe conclusions of the report were:

_ The number of training posts accredited by o o _

' ; A the
should be increased to 55 in 1996 ang to 6}{} by E;ER for training of radiation oncologists

' Therf:IW‘“ be an qndersupply_ of radiation oncologists until 2004. The target of 130
radiation oncqlogmts by 1995 set by the AHMAC Working Party in 1989 cannot be met
since the maximum number which wil] be i the workforce in 1995 is 115.

o Bytheyear 2014 th_ﬂ number of radiation oncologists required will be 12 per million of
the population. This contrasts with the eight ot ten per million recommended by AHMAC
in 1989. )

Based on the distribution of cancers treated by radiation oncology in each State, there is

currently an excessive number of training posts in NSW and the ACT and a clear shortage
in both Queensland and Victoria,

The evidence that radiation oncology is more effective than other modalities for treating
cancer is inconclusive. Direct comparisons between modalities are of little assistance if
the real question is determining the optimal combination of modalities.

The limited survey of radiation oncologists, medical oncologists and surgeons found a

lack of agreement among the three specialties about the proportion of cancers considered
appropriate for radiotherapy treatment.

The first three recommendations were adopted verbatim into the 1994 MWDRC repont,
including suggestions that the RACR make every effort to ensure that trainees complete their
training in the shortest possible time.

31. Intraoperative radiotherapy - IORT (1994)

Thig report was prepared by the AIHW because ofa pmp?sa_i from a Sydney hospital ‘F'
stablish an [ORT unit. The report concluded that the main issue was the extent to which a
Yurgely experimental technique should be funded by the State, given the number of cases
reated. [f 1he unit was established the report f‘?mmmendm- that_ s}'stcn} o lc. C?H-cm-l oot
Uinical and economic data be undertaken with a particular focus on quality of life issues.

e —— T T —
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Australians (1994)

Jealth (utcomes for

-qentified in which improvements i
L aior ey areas 1denuﬁed]11n | p Outcon .
wasone of €0 | of the points made follow:
i . SE16% ancer treatment services is in radiotherapy;

chortage of ¢ dents graduate without exposure to specialist Cancer

acute )
the most 3 d nursing Stu

maost medical an .
rreatment services:
qccess 10 radiotherapy

itan areas; o . .
major mcHTP'}ftnde d reeular visits by radiation oncologists to rural centres i needed (,
ately e
o appropnalct

yvE Al ces p jall ] i E Eﬁ'iCCS:
e' E 1 "' I- -

for rural patients could be improved by suitable hoste] SeTVices :

plinap_s,-

30, Senate Breast Cancer Report (1994)

The Senate Committce heard evidence of the shortages of radiotherapy services, examineq the

MWDRC report on the shortage of radiation oncologists and examined the supply of
radiotherapy facilities.

Recommendations which relate to radiation oncology were:

¢ that supply of radiation oncology services be regularly monitored by the National Breast
Cancer Centre:

® that the geographic location of radiotherap
areas outside the metro

® that the leve

v facilities be improved so that women living in
politan areas can obtain equitable access to these services;
Lof travel and accommodation assistance be improved for

women living in
areas outside metropolitan centres who require radiotherapy treatment.

40. House of Representatives Breast Cancer Report (1995)

Rﬁcnmmendatinns in this r

eport which relate to radiotherapy were:
® that greater eXposure

of medical undergraduates to Radiation Oncc-log}r Departments be
Provided by medical schools as a matter of urgency;

that the AHTAC immediately address the distribution of radiothe
% required number of radiation oncologists and technical staff: and

Tapy units and the
that governments standardise and broaden travel and assistance schemes

41. NSW Health Department Radiotherapy Working Party (1995)

The working party was proposed by
EXtensive media coverage of the clai
1o have mastectomy for breast
Westmead and the long waitin

the Minister for Health in March 1994 follow;

m by a surgeon at Penrith that Women were b:lg —
cancer, due to the absence of radiatjor, oncology Wl;Ilf:—‘. orce
g lists for radiotherapy at Westmead st of

-
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The final
® detaﬂ;e:?;:'as released just before the State election in March 1995 and included:
proposed expansion of radiation oncology facilities to increase the number

of linea ;
inmasg cheleramrs_ in NSW/ACT public hospitals from 21 in 1995 to 30 in 2000 and
. e number in all hospitals from 28 in 1995 to 39 in 2000 and

a -p 0s . 5
roposal to examine support requirements for rural cancer patients an

i . d their carers in
ssing radiotherapy treatment (also proposed in the 1991 plan

| but not carried out);
2- &}
1994 MWDRC Annual Report (1995)

This report ¢ i
: ontained the recomm i 1ati
: : N endations for radiation oncology given in the full report by



I)r[}jECted megavoltage machine requirements for
Augtl‘ﬂlia and individual States for 1995, 2000 and 2005

vethod

The qumber of megavoltage linear accelerators needed for radiotherapy treatment isnota
atic number per million of population (as described in previous repn;ts). Although the
qumber of newly diagnosed cancer patients who can be treated per year per machine is static,
(he number of newly diagnosed cancer patients needing treatment will increase due to
creases in cancer incidence and in the population. These two latter factors have been
ostimated and the appropriate numbers of machines have been determined for each State
individually and separately for Australia.

Cancer incidence

The cancer incidence (and population figures) for the years 1980 to 1991 (inclusive) were
provided by the National Cancer Statistics Clearing House of the Australian Institute of

Health & Welfare, Canberra. For each State and for Australia, the crude cancer incidence rate
per million of population was calculated by dividing the total number of cancers recorded for
a vear by the population in that year (in millions). The cumulative change in cancer incidence
was calculated by adding or subtracting the yearly change between successive years and an
average annual change in crude cancer incidence was derived. This average figure was then
extrapolated from the base level of cancer incidence 10 arrive at an estimation of the crude

cancer incidence raté for 1995, 2000 and 2005.

Population

The projected population numbers were derived from the Series D Projections of the ABS
publication Projections of the populations of Australia States and Territories 1993 to 2 0l
Catalogue No 3222.0 for the years 1995, 2000 and 20035.

New cancer patients per machine

The number of attendances for megavoltage treatment per machine have been set by the
Commonwealth for the purpose of Medicare rebates and HPG Funding at 8,280 per annum
At an average of 17 attendances per course of treatment, this equates to P e
treatment per machine per year. Assuming a re-treatment rate of 25 per cent, the 487 new
courses of treatment consist of 390 newly diagnosed cancer patients and 97 patients (or 25
cent of 390) who require & second course of treatment. The absolute numbers of newl S
diagnosed cancer patients Were determined using the projected crude cancer incidenc }ﬁ
and the projected Populatmn figure derived by the above methods. This was then di e mres
390 to give the estimated number of megavoltage machines required. en divided by

e —— &
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Assumptions

1+ number of new courses of treatment per machine per year used to determine the Numbe;
Then voltage machines has varied between reports. The 198_? AHMAC Report Suggested
j:{r]n :eg:.- cancbcr patients per machine per vear by reducing the 500 new courses per year by 2
20 per cent re-treatment rate and 10 per cent being treated on other than megavoltage, This
;-33 four per million of population although the Lovell Report _of 1985 suggested three per
million of population. The HDV Plan of 1990 recommended 500 new course per machine
and three per million of population. The New South Wales Pl;n of 1991 adopted the 1987
AHMAC Report recommendations of 440 new cases per machmira,h Iln l!lt‘: plan, the throughpy
assumptions were derived from mean data from radiotherapy facilities in New South Waleg
for 1993, There were 19 attendances per course; an eight hour working day: 4.1 attendances

per hour and 234 working days per annum. A 20 per cent re-treatment rate was also assumed,
Using these figures the number of courses of treatment is 404.

Reduction of the numbers of newly diagnosed patients by 10 per cent due to treatment on
other than megavoltage equipment (namely. orthovoltage or brachytherapy) as suggested by
the 1987 AHMAC Report is no longer tenable. The use of orthovoltage only to treat newly
diagnosed patients has decreased sharply as many of the newer departments do not have an
orthovoltage/superficial machine and rely on electron beam for treatment of skin
malignancies. Nowadays, skin cancers are also treated by plastic surgeons or dermatologists
and when radiotherapy is used it is more likely to be electron beam therapy on a megavoltage
accelerator. Likewise. brachytherapy for gynaecological or other cancers is invariably used to
give a hoost (or highly localised dose), so that these patients receive the majority of their

treatment with megavoltage beams with brachytherapy as an additional or supplementary
dose.

As there are a number of estimates of expected machine utilisation rates and there will be a
variation between departments depending on the complexity of the treatments required, it
would seems reasonable to adopt the Commonwealth figures of 8,280 attendances per year.
This 1s a total of 487 courses of treatment per year. With a 20 per cent re-treatment rate this
gives a figure of 390 newly diagnosed cancer patients and 97 (20 per cent of 390) patients re-
treated (or receiving a second course) per machine per year.

In determining megavoltage machine requirements, the cancer incidence data from the
Northern Territory were effectively ignored due to the small numbers which would acerue to
cither South Australia or Queensland. The cancer incidence in the Northern Territory for
1988 was only 1,406 per million, or a total number of 219 new cancers. While this may
represent under-reporting particularly in Aboriginal communities, the proportion of the
population over 65 years was only 2.7 per cent in 1991. No allowance has been made for
cross-border patient transfer. It is accepted that New South Wales patients may have
treatment in the Australian Capital Territory or travel to Melbourne from the Riverina and that
northern New South Wales patients travel to Brisbane for treatment. These transfers have
been allowed for in the machine numbers in the NSW Radiotherapy Plan, which includes the

Australian Capital Territory. but no allowance has been made for this for Queensiand or
Victoria.
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New South Wales

u
{r I':;Filmlzﬁpn ::;::: od Crude incidence % change

1980 517527 15.105 I:;I[ ;nlllinn in incidence
1981 5234880 15,446 ,

1982 5.303580 15614 i oy
1983 5.352959 16,403 3064 o
1984 5402729 16,815 12 i 1'5:5
1985 5464512 18,410 1369 y 3.26
1987 5.605269 19,897 3533 . TSI
1988 5699285 20,144 3534 " ﬂ-i]"
1989 5771946 20,476 3547 h 0:35
1990 5.826850 20,920 3590 oA
1991 3902411 22,097 3744 +4.26

Cumulative Increase = 25.42% OR  Average Annual Increase = 2.31%

Extrapolation of cancer incidence by average annual increase of 2.3%

1980 2918 19%3 3921
1981 2085 1994 4011
1982 30353 1995 4104
1983 3124 1996 4198
1984 3195 1997 4295
1983 3269 1998 4393
1986 3344 1999 4498
1987 3421 2000 459§
1988 3500 2001 4704
1989 3580 2002 4812
1990 3663 2003 4920
1991 3747 2004 5035
1992 3833 2005 5150

Megavoltage machine requirements:

Population Incidence Cancers 50% treated  55% treated
1995 6,110,500 4011 24,509 3l 35
2000 2,419,500 4598 29,517 38 42
2005 6,754,300 5150 34.785 43 49
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ictoria
Victo Cancers Crude Incidence 7 change

Population — r million in incidence

v S 527
1982 i 13,033 3229 -1.49
1983 j;‘;;; 13,747 3372 +4.42
1984 1120068 13,960 3388 +0.47
i L 13,857 3363 -1.71
:ﬂﬂf :*0?62-5‘? 14,443 3432 +3.06
N 14,762 3465 +0.96
1989 4321484 15,174 3511 +1.32
1990 4379822 15.791 3605 +2.67
1991 4.416320 16.540 37435 +3.88

Cumulative increase = 13.58% or Annual Average Increase = .59,

Extrapolation of cancer incidence by average annual increase of 1.5%

1993 3861

1994 3i9ne
1982 3278 1995 3978
1983 3327 1994 4037
1984 3377 1997 4098
1983 3427 1968 4159
1986 3479 1999 4222
1987 3531 2000 4285
1988 3584 2001 4349
1989 3638 2002 4414
1990 3692 2003 4480
1991 3748 2004 4347
1992 3804 2005 4613

Megavoltage machine requirements

Population Incidence Cancers 30% treated  55% treated
1995 4,302,000 3919 17,643 23 25
2000 4,679,400 4285 20,051 26 28
2005 4.866.500 4615 22,459 29 3l

——




Q“eeusland
Population Cancers :
(millions) registered [l::.l::ic.e % change
082 2.424586 7,477 5083 o in incidence
L 2482282 8,097 6
1934 2.523859 8,688 6 +5.77
085 2571218 9,165 3564 &
gs 262459 9,678 3687 i
1987 2675313 10,128 3785 s

Cumulative increase = 14.65% or Average annual increase = 2.44%

gxtrapolation of cancer incidence by average annual increase of 2.4%

1993 4001

1994 4098
1982 3083 1995 4196
1983 3156 1996 4297
1984 3232 1997 4400
1985 3310 1998 4503
1986 3389 1999 4613
1987 3471 2000 4724
1988 3354 2001 4838
1989 3639 2002 4954
1990 3727 2003 3072
1991 3816 2004 5194
1992 3908 2005 5319

Megavoltage machine requirements:

Population Incidence Cancers 50% treated 55%, treated
1995 3,256,400 4196 13.664 18 19
2000 3,581,700 4724 16,920 22 4
2005 3,917,600 5319 20,838 27 29

- 123
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Western Australia

i ancers Crude incidence A change
l‘o.puhl"';m E;gistered per million in incidegn s
1"313333 3,570 2666
£ 3 3,665 2677 +04)
ol 1[ :2?3;9 3,710 2667 -0.4]
s 1 418564 4.103 2892 4847
6 Lissors 4,185 2868 0.8
1987 1.490059 4,398 2951 +2.89
1988 1.54392 4,625 2095 +1.49
1989 1.594745 4,692 2042 -1.76
1990 1.633825 5,005 3063 +4.11
1991 1.636783 5,383 3288 £734

1993 3460

1994 3543
1982 2666 1995 3628
1983 2729 1996 3715
1984 2795 1997 3805
1985 2862 1998 3896
1986 2031 1999 3989
1987 3001 2000 4085
1988 3073 2001 4183
1989 3147 2002 4283
1990 3222 2003 4386
1991 3300 2004 449]
1992 3379 2005 4599

Megavoltage machine requirements:

Populatign Incidence Cancers 50% treated 55% treated
1995 1.722,300 3628 6249 8 9
2000 1,863,000 4085 7610 10 11
2005 2,013,100 4599 9258 12 13

124 \
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i;{'lllth Alﬁ"’alia

Population
(millions)
1.308397
1980 1318769
1981 A
- l-JJl H]E
1982 SR
1 | _‘145? / 5
198 .
1360048
1984 b
985 1.371197
1986 1.382559
IQS‘I 1.393813
1988 1.407984
1989 1.424647
1091 1.447172

Cancers
registered

4,285
4,417
4,552
4,633
4,896
4,610
4,561
5,074
5,193
5.434
5,579
5,830

Extrapolation of cancer incidence by

1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992

1993
1994
1995
1996
1997
1993
1999
2000
2001
2002
2003
2004
2005

Incidence
per million

31274
3349
3419
3442
3599
3362
3298
3640
3688
3814
3901

4028

4235
4319
4406
4494
4584
4675
4769
4864
4961
5060
5161
5264
5369

Megavoltage machine requirements:

Population
1995 1,475,500
2000 1,519,600
005 1,561.000

Incidence

4406

4864

5369

Cancers

6500

7391

8381

% change
in incidence

+2.29
+2.09
+0.67
+4.56
-6.58
-1.9
+10.3
+1.31
+3.41
+2.28
+3.25

Cumulative increase = 21.68% or Average annual increase = 1.97%

average yearly increase of 2%

S0% treated 55% treated

8

9

10
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. 1] Territory

pustrahian Capital T L ,
' ; Cancers Crude incidence % change

FD.[:;lllal:;f:n regisl‘ﬂl'fd per million in incidence

(e 1956

0.233043 420 Ak .
1982 '11393., 487 2037 +d4.14
wsi 0“-?-4-;”:; 523 2133 +4.71
::24 0.251389 526 3093 e
1986 0.258910 543 :ﬂf* +0.23
087 0.263156 560 2128 +1.47
81 0.273318 586 2144 +0.75

Cumulative increase = 9.38% Average annual increase = 1.56%

Extrapolation of cancer incidence by an average annual increase of 1.6%

1982 1956 1994 2354

1983 1986 1995 2391

1984 2017 1996 2428

1983 2048 1997 2466

1986 2080 1998 2505

1987 2113 1999 2544

1988 2146 2000 2584

1989 2179 2001 2624

1990 2213 2002 2665

1991 2248 2003 2707

1992 2283 2004 2750

1993 2318 2005 1794

Megavoltage machine requirements

Population Incidence Cancers 50 % treated  55% treated
1995 309,100 2391 739 1 I
2000 337.500 2384 72 1 1
2005 368,100 2794 1028 1 1.5

——_______ - N
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Tagmania

1980
1981
1982
1983
1984
J985
1956
1987
1988
1989
1990
1991

Extrapolation of cancer incidence by an average a

Megavoltage machine re

Population
1995 478200
MM 494,100
2005 508,300
o S

R

Population
(millions)
0.42359%
0427224
(429845
(432805
0.437760
(.442828
0.446473
0.449135
(0.448414
0451138
(.456633
0.466908

Cumulative increase in mcidence = 25 88%

1980
1981

1982
1983
1984
1985
1986
1987
1988
1989
1950
1991
1992

Itation draft—September 1996

Cancers
Registered

1224
1213
1228
1357
1301
1338
1385
1455
1512
1634
1732
1758

Crude incidence
per million

2396
2839
2856
3089
2971
3066
3102
3239
3371
3621
37192
3765

2036 1943 370
004 19404 A0
3075 1993 4159
3147 1906 4257
1221 19497 4357
3297 108 4460
3375 1959 L3964
3454 2000 4672
3533 2001 4781
3618 2002 4890
3703 2003 5002
3790 2004 17
1879 20038 3234
quirements

[ncidence (ancers

4159 1988

4672 2308

5234 2650

Average vearly increase = 23

50% treated

3

Lak

%a change
in Incidence

- 3,30
+ (.59
+813
-3.82
+ 3,19
+1.17
441
+4.07
+ 741

I e
L

-0.71

b

nnual increase of 2.3%

5594, treated
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stralia
s Incidence % change

i ancers % cha
Pﬂpmﬂ?n Eegisttrtd per million in incidence
I lon! 299
{|TI[I :»;4“’4‘ 46,119 3037 1
1982 1:7..“}::,]'.-” 47,799 3103 +IM
L9 15579301 19812 3197 i T
ooty 52,697 3337 . 437
1985 15788312 Gl 27 i
1986 1601833 53,22 i i
1987 16251636 36,041 3448 314
1988 16.531939 56,770 3433 - 0.43

Cumulative increase = 12.46 % or Average annual increase = 2.08 %

Extrapolation of cancer incidence by average vearly increase of 2.1

1982 3037 1994 3897
1983 3100 1995 3979
1984 3165 1996 4062
1985 3232 1997 4147
1986 3300 1998 4235
1987 3369 1999 4323
1988 3440 2000 4414
1989 3512 2001 4507
1990 3586 2002 4601
1991 3661 2003 4698
1992 3738 2004 4797
1993 3817 2005 4898

Megavoltage machine requirements

Population Incidence Cancers 50% treated  55% treated
1995 18,028,100 3979 71734 9 101
2000 19.084,500 4414 84239 ©108 119
2005 20,194,300 4898 9892 127 140
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NSW
Victoria
Queensland
WA

SA
Tasmania
ACT

Esumated Numbers:

Australia

Current

25
16
12
8-9
3

(S N

75

1995
Projected

31-35
23-25
18-19
10-11
8-9
3-3

2
93-100
97-101

Population data for Australia

NSW & ACT
Victoria
Queensland
SA&NT
WA
Tasmania

AUSTRALIA

1988
5,943,200
4,260,300
2,742,900
1,563,800
1,543,900
448,400

16,531,900

1990
6,109,350
4,365,775
2,846,700
1,602,650
1,618,950
456,950

17,000,37

2000
Projected

38-42
26- 28
22-24
12-13
10-11
3-3

2
111-121
108-119

1992
6.275,500
4,471,250
2,950,500
1,641,500
1,694,000
465,500

17,498,250

Estimates of population and cancer incidence

Population

(million)
1982 15.2
1983 154
1984 15.6
1985 15.8
1988 16.5
1990 17.0
1992 17.5
1994 18.0
1996 18.5
1998 19
2000 19.5

Cancer incidence
(per million)

3,011
3,130
315
3,325
3,500
3,625
3,775
3,950
4,150
4,375
4,525

1995
6,541,250
4,655,500
3.146,750
1.709,750
1,843,250
480,000

2005

Projected

4549
29-31
27-29

12-13
34
2

130-141
127-140

18,376,500

Newly diagnosed cancer
patients per year

45,750
48.150
49,750
52,500
37,750
61,625
66,065
71,100
76,775
83,125
88,240

2000
6,842,800
4,853,000
3,445,100
1,781,600
2,062,300
489,200

19,474,000



Appendix 4

Acronyms and abbreviations

AAPROP Australian Association of Private Radiation Oncology Practices

ABS Australian Bureau of Statistics

ACPSEM Australasian College of Physical Scientists and Engineers in Medicine
AHMAC Australian Health Ministers' Advisory Council

AHTAC Australian Health Technology Advisorv Committee

ATHW Australian Institute of Health and Welfare
AIR Australian Institute of Radiography
AMA Australian Medical Association

AN-DRG Australian National Diagnosis Related Groups
BHOOC Better Health Outcomes Overseeing Committee

CHART continuous hyperfractionated accelerated radiation therapy
ol & computed tomography
DCIS ductal carcinoma in situ

DHHLG Department of Health, Housing and Local Government

DHSH Department of Human Services and Health

DMLA dual modality linear accelerator

DRR digitally reconstructed radiograph

EORTC European Organisation for Research and Treatment of Cancer
FIGO Intemational Federation of Gynaecology and Obstetrics

FRO Faculty of Radiation Oncology, Roval Australasian College of Radiologists
HDR high dose rate

IUCC International Union Against Cancer

LDR low dose rate

MBS Medicare Benefits Schedule

MDF multiple daily fractions

MRI magnetic resonance imaging

MWDRC Medical Workforce Data Review Committee
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Health and Medical Research Council

: - National
:::,m national patient benefit year
NSCLC non-small cell lung cancer
;JLPI on-line portal imaging
PATS patient Accommodation and Travel Scheme
PCS Patterns of Care Study
PDR pulsed dose rate
PIVOT Prostate Cancer Intervention Versus Observation Trial
QALY quality adjusted life years
QCHOC Quality of Care and Health Qutcomes Committee
RACR Royal Australasian College of Radiologists
RTOG Radiation Therapy Oncology Group
SAHC South Australia Health Commission
SCLC small cell lung cancer
SPLA single photon linear accelerator
TURP transurethral resection of prostate

_—
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Appendix §

Glossary

Adjuvant
chemotherapy

Afterloading

Atelectasis

Brachytherapy

Carcinoma

Chemotherapy

Clinical trial
Cobalt-60

Combined modality
treatment

Cost benefit

Cost effectiveness

Cost minimib}ﬂtiﬂﬂ

The use of either chemotherapy or hormone therapy

followi ithin si
.lc-wmg surgery (usually within six weeks) to eradicate
micrometastatic cancer,

Loading of the radioactive isotopes for brachytherapy into position
after surgery.

Collapse of a lung or of a portion of a lung,

The use of isotopes inserted into i) tissue (interstitial) or ii) body
cavities (intracavitary) to deliver radiation to a limited volume.

A malignant tumour arising from epithelial cells. Carcinomas
spread by local infiltration and by invading blood vessels and
lymphatisc, they may also spread to distant sites such as lung, liver,
lymph nodes and bone. (See metastasis.)

The use of medications (drugs) to kill cancer cells.

Research conducted with the patient’s permission to understand the
underlving disease process and/or methods to treat it.

A radioactive isotope of cobalt used as a source of radiation (in the
form of gamma rays) to treat some forms of cancer.

The integration of two or more forms of treatment to
combat the cancer, ie radiation and surgery, radiation and
chemotherapy or surgery, radiation and chemotherapy.

[n this form of evaluation attempts are made to measure both the
costs and consequences of alternatives in dollars. The results of
such analyses might be stated either in the form of a ratio of dollar
benefits, or as a simple sum (possibly negative) representing the net
benefit (loss) of one program over another.

In this form of evaluation the incremental cost of a program, from a
particular viewpoint, is compared to the incremental health effects
of the program, where the health effects are measured in natural
units related to the objective of the program, for example cases
found, cases of disease averted, lives saved, life-vears gained. The
results are usually expressed as a cost per unit of effect,

In this form of evaluation the consequences of two or more
alternatives are examined alongside costs, and are show to be
equivalent.

it : %
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Cost utihity

Cure
Disease free
survival

Effectiveness

Efficacy

Electron

Etiology

Fractionation

Grade

Gray (Gy)

Histology

Hyperplasia
Increment

In-situ
carcinoma

cremental cost of a program. from,

ewpoint, 13 compared to the incremental health
ibutable to the program. where the health

d in quality adjusted life-years (QALYy)
ly expressed as a cost per healthy dj,

In this form of evaluation the in

particular v
improvement _anr
improvement 15 measure
gained. The results are u.suai
or the cost per QALY gained.
five-year period after completion of treatment during

Usually, . ' :
its no evidence of disease.

which time patient exhib
The time from the primary treatment of the cancer to the first
evidence of cancer recurrence.

This is a measure of the benefit of the technology under average
conditions of use in clinical practice. It is influenced by factors
<uch as mix of patients, duration of treatment and the convenience

and acceptability of treatment compared with alternative

treatments.
This is a measure of the benefit of the technology from clinical

trials conducted under ideal conditions.

The smallest particle of negative electricity. Electrons have a
useful property of finite penetration of tissue as opposed to the
exponential absorption that occurs with X-rays.

The study of causes of diseases.

Dividing the total planned radiation dose into a number of smaller
doses (fractions) to be given over a longer period. Consideration 1s
given to biologic effectiveness of smaller doses.

Assessment of a carcinoma’s malignant potential by assessing the
histology of the tumour: degree of formation of ducts
(differentiation), cellular abnormality (atypia) and the number of
cells in division (mitotic rate or mitotic index). It is reported as
grade I, I or I1I, with grade III (high grade) being the worst
Prognosis. i

The modern unit of radiation dosage, equivalent to the deposition

of one joule of energy per kilogram of tissue (one Gray equals 100
rad, the formerly used unit of absorbed dose). (See rad.)

Assessment of cellular features by light microscopy of sections
from paraffin embedded tissue.

Increased numbers of ductal epithelial cells.

See fraction.
Carcinoma confined to ducts or terminal lobules. In
approximately 30 per cent of cases, invasive carcinoma will

eventually develop.
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lsotope

Linear accelerator

Linac

Medical oncologist

Megavoltage

Metastasis

Metastatic cancer

Oncology
Orthovoltage
Overall survival

Palliation

Prognostic
indicators

Progression
or disease

Quality of life
Rad

Radiation oncologist

Responsé to therapy

0 i
ne of two or more atoms having the same atomic number but
different mass number.

Emduces beams of X-rays or high energy electrons that are
mpsgd on to a tumour within the body. Millions of volts of
radiation can be delivered by linear accelerators (linacs).

See linear accelerator.

A specialist medical practitioner who studies and treats cancers
using cytotoxic drugs. |

Megavoltage applies to machines delivering X-rays of greater than
| MV energy. This includes Cobalt-60 apparatus and modem
linear accelerators.

ed from the

The process by which carcinoma cells are disseminat
rtation of

tumour origin (primary tumour) to a distant site. Transpo
the cells is generally via lymphatics or blood vessels.

Cancer that has spread to a site distant from the original primary
site.

The science of treatment of malignant tumours, either with surgery.
radiotherapy. chemotherapy or combinations of these modalities.

X-rays delivered from generators operating at less than 500 KV and

usually in the region of 250-300 KV.

The time from the primary treatment of the cancer to the death of

the patient.
The alleviation of symptoms due to the underlying cancer.

There are clinical, pathological or biochemical features
of the tumour (or patient) which predict outcome.

The continuing growth of the cancer. Often applicable when
discussing treatment failure.

The subjective assessment of lifestyle, especially with regard to
symptoms of cancer and/or side effects of treatment.

An old unit of radiation dose, now superseded by the Gray. 1 Gray
= 100 rads.

A medical practitioner who specialises in the treatment with
radiotherapy of patients suffering from cancer.

The disappearance of all detectable cancer for a minimum of one
month.
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Radhation
thera F1i5'[

Radio- _
pharm aceuticals

Staging

Toxicity

Tumour

Tumour type
Treatment failure
Teletherapy

X-rays

technician who has undergone 2-3 years practical and

A ) B . -
theoretical training in radiation oncology. This person jg
responsible for administering radiotherapy to patients under th,

direction and guidance of a radiotherapist.

Unsealed radionuclides that are given by intravenous injection,

The use of clinical examination, imaging (X-rays, bone scans),
biochemical and pathologic information to determine the extent of

the underlying cancer.
Side effects due to treatment administered.

An abnormal growth of tissue which may be localised (benign) or
invade adjacent tissues (malignant) or distant tissues (metastases),

The overall histological pattern of a tumour.

The inability of the cancer therapy (whether surgery, radiation or
chemotherapy) to control the primary growth or spread of the
cancer.

Radiation therapy delivered from a distance by a Cobalt-60 unit or
a linear accelerator.

Electromagnetic radiations with wave lengths in the range of 0.1 to
100 angstroms.

—
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