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FIRST PROJECT COORDINATORS MEETING:
QUALITY ASSURANCE IN RADIATION THERAPY.

RCA RAS/6/027

Meeting held in Beijing, China 09 - 12 June, 1997

BACKGROUND

This meeting is the first for Radiation Oncology in the RCA region.
Longstanding medical projects in the region include Tissue Banking RAS/7/008 and
continuation of previous nuclear medicine projects under RAS/6/028 and RAS 6/029.

The initial project proposed was based on an apparent shortage of
brachytherapy equipment in some developing countries in the region. This was taken
from data acquired by the agency for developing a Thematic Programme on Health
Care. '

A subsequent meeting regarding training in the developing countries in the
region (PAK/0/007) indicated both a short and long term lack of appropriately
qualified Radiation Oncologists.

A project was devised by ARBR/RIHU for RCA as a suggestion for partial
solution of the above problems. This was modified by the Expert Advisory Group
Meeting of RCA held in October 1997.

The purpose of the meeting is for the Project Coordinators to amend the
Agency-proposed project to improve its relevance and implementability in the region.

SESSION | - PROCEEDINGS

Attendance to the meeting was accepted by 16 of the 17 RCA countries (New
Zealand did not reply) The list of Project coordinators is attached (addendum A).
Apologies were tendered by Dr Barton of Australia who did not attend. Dr Ganzorig,
the RCA coordinator of Mongolia, attended in place of Dr Tumurtogoo. The Vietnam
representative did not arrive.

The opening proceedings were chaired by Mr Liu Dan of the CIEA who
welcomed the delegates to China. Prof. Yu Zihao, the coordinator for China outlined
for the delegates the objectives of the meeting ie., to determine the details of the
programme for RAS 6/027 and to critically examine a local HDRAL microsource
brachytherapy device. Mr Fan Mingwa, Director of the China Institute of Atomic
Energy, emphasised the importance the CIAE attached to the medical applications of
Nuclear Technology. Mr Zhu Jiang, the RCA National Coordinator of the China
Atomic Energy Authority discussed the structure of RCA and their support for this
project given at the Myanmar Working Group meeting. Prof. Kan of the Chinese
Health Ministry was also present to voice his support for this project.

Dr. Vic Levin, Technical Officer, ARBR. of the IAEA in the name of the Agency
thanked the speakers for their expression of support and welcomed the project
coordinators to the meeting. The 3 speakers shared the common observation that
medical application of radiation was low in priority compared to other aspects of
radiation such as nuclear power plants, disposal of nuclear waste, and industrial
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applications. Dr. Levin asked the group therefor to come up with a project relating to
nuclear technology that will be helpful to all the participating countries in dealing with
health issues.

SESSION |1 -1 INTRODUCTION TO PROGRAMME

Under the chairmanship of Prof. Yin Weibo, Dr. Levin introduced the
programme and the project coordinator's role at length. Only one Project coordinator
had prior involvement in a RCA project. The structure and role of the Agency was
outlined. The national structure and government commitments was covered. The
importance of liaison with the National RCA coordinators was emphasised. A list of
these coordinators was supplied.

The data acquired on brachytherapy equipment in the region in the process of
developing a Thematic Programme on Health care and the conclusions were
presented (Refer Addendum B ). The resulting project was briefly presented. It was
emphasised that the purpose of the meeting was not to approve the project as
constituted but modify this making it workable in order to suit the real needs and
resources of the region. This should be based on the National Reports which formed
the next session.

SESSION I - 2 NATIONAL REPORTS

The member states participating were divided into two broad groups for
purposes of analysis

GROUP A

This comprised Australia, China, India, Japan, South Korea and Singapore.
These countries were considered to have extensive brachytherapy services. Some
further had the potential to contribute to the programme in the form of educational
resources and / or production of brachytherapy equipment. The basic data for these
countries has been reduced to tabular form (Addendum C). Specifics relating to each
of these countries follows.

1. AUSTRALIA
Absent. Data will be requested.

2. CHINA
There has been a rapid expansion of Radiation Oncology departments

from 264 (1986) to 369 (1994) to 453 (1997). The equipment is now predominantly
from domestic suppliers of linacs, cobalt teletherapy and Ir 192 HDR brachytherapy
equipment, simulators and treatment planning systems.' To increase the number of
Radiation Oncologists to the present figure of over 3400, an accelerated 1 year
programme of training has been introduced and licenced almost 2000 of these
practitioners.

Real increases are seen in lung cancer mortality while cervical cancer
mortality has reduced from 7.5% of cancer deaths to 1.45%.

!China is reputed to have 9 manufacturers of HDR microsource afterloading equipment;
3 manufacturers of cobalt 60 teletherapy units; 3 manufacturers of treatment planning systems;
3 Linac producers; 6 manufacturers of simulators ( refer Addendum E).
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Problems identified as requiring attention (Prof Weibo Yin) were:

. More short updating courses in Radiation Oncology.

] Training more medical Physicists.

. Checking the quality of domestic treatment planning systems.
3. INDIA

The table below, presented by Prof Dinshaw shows a shortfall of

trained personnel and equipment deficiencies (1994 figures)

Radiation Medical Technologists | Megavoltage

Oncologists Physicists machines
Actual 365 201 560 207
Required 600 500 600 300

Patterns of urban cancers are changing with increases in breast cancer and
reductions in cervical cancers seen. -

Equipment produced includes a manual afterioaded caesium gynaecological
brachytherapy device (BARC)

4 JAPAN
Notwithstanding the sophistication of imaging and teletherapy
equipment for Radiation Oncology made in Japan, most brachytherapy is performed
on Ralston 20 cobalt brachytherapy equipment (170 units) which is now not produced.
There are few (22) microsource brachytherapy units.

There are currently 500 Radiation Oncologists (ideally 880). Training has
become compromised by the reduction of patients at teaching hospitals in favour of
private centres.

5. SOUTH KOREA
A relatively low percentage of cancer patients, under 30%, receive

radiation therapy. However patient numbers, currently 17782-in 1996 are increasing at
10% per year. There is a shortage of radiation oncologists with only 5 being trained
each year.

Equipment data available related to hospitals with brachytherapy available and
not to the number of brachytherapy machines [A hospital may have more than one of
a single type of machine]. HDR machines with iridium - 16; with cobalt - 7; both - 6
were available at 27 hospitals. Ten further hospitals had LDR caesium - 10 and
iridium - 3. The provision of brachytherapy equipment appears adequate.

Cervical cancer retains its position as the foremost cancer in the country. Ir192
wire is produced for use in brachytherapy.
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6. SINGAPORE
This small city-state is well provided for radiation oncology by the
Singapore General Hospital, handling about 90% of cancer cases plus some from the
surrounding region, and two private clinics. No brachytherapy equipment is
produced.

GROUP B

These countries were considered to have more severe deficiencies in
equipment or infrastructure. The basic brachytherapy equipment data and personnel
for these countries has been reduced to tabular form (Addendum D).

EPIDEMIOLOGICAL DATA

The following data represents the extent of clinical cases of cervical cancer,
most of which require brachytherapy as a major component of management.

Country Population Cancer Cervix Number p.a.
x100,000 incidence cancer % Ca. Cervix

Bangladesh 1200 167 12.5 25,000
indonesia® 2000 100 19 38,000
Malaysia 180 116 8.4 1,750
Mongolia 23 130 13.3 400
Myanmar 470 110 26 13,400
Pakistan 1300 110 4.9 7,000
Philippines 680 108 35.4 26,000
Sri Lanka 172 58 10.0 1,000
Thailand 600 50 18.0 5,400

1. BANGLADESH
The most glaring deficiencies are:
a] the shortage of medical physicists; only one in the country devoted to R.O.
b] the absence of any brachytherapy equipment outside of Dhaka.

Data via Atomic Energy.
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2. INDONESIA
The country has a total of 16 radiation oncology centres, five of which are in

Jakarta. The national resources of equipment include 6 linacs and 15 cobalt
teletherapy units. Brachytherapy comprises 1 microselectron and 2 cobalt HDR units
and 11 CGR LDR caesium units. These units have a capacity of treating 2000 cases
per year. Related to the given number of cases requiring brachytherapy, these are
inadequate to service the national needs.

4. MALAYSIA
A relatively low incidence of cervical cancer is noted, about half that of breast

cancer. Incomplete data exists on the brachytherapy equipment, but overall the
country appears to be adequately supplied. No data on qualified personnel.

4. MONGOLIA
This country has an old cobalt HDR machine and a new LDR dedicated to

gynaecological brachytherapy. If both are fully operational, then the 400 patients per
year should be adequately managed. '

5. MYANMAR -

The situation here is desperate with only 2 Radiation Oncologists using
devices filled with radium with its’ attendant hazards. Of the probable 13,400 cases
per year, only 344 are treated [Yangon - 225; Mandalay - 110; Taunggyi - 9].

6. PAKISTAN

The lowest incidence in the region of cervical cancer. However the large
population gives rise to about 7000 cases. Brachytherapy equipment is not adequate
to treat all patients and is also not evenly distributed with some centres having

minimal or no equipment.

7. PHILIPPINES

The geographic distribution of the 7100 islands comprising Philippines
compounds the problems of treating a very high incidence of cervical cancer. Most
resources are situated in Manila making accessibility a problem for the patients.
Inadequate equipment and personnel

8. SRI LANKA .
All brachytherapy is concentrated in Colombo. The availability of simple

brachytherapy in Galle and Kandy would greatly benefit patients.

9. THAILAND
There is probably just sufficient brachytherapy equipment available for treating
their patients. This leaves little capacity for more modern uses of this form of therapy.

10. VIETNAM

The failure of the representative to attend resulted in no improvement on the
available data. Prior data from the Pakistan meeting on Education had indicated
severe shortages of personnel and equipment.
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SESSION il - 1&2  EQUIPMENT Tuesday., 10 June
EQUIPMENT REPORT

HG-HDR 18: Remote Afterioading Ir-192 microsource Brachytherapy Unit and
Planning System

Producer: China Institute of Atomic Energy (CIAE)
Introduction:

China has made a massive advance over the last decade, expanding
Radiation Oncology departments from 264 in 1986 to 369 in 1994 to 453 in 1997.
This is undoubtedly attributable to the increasing domestic production of radiation
oncology equipment. (Refer Addendum E for the list of current producers of Radiation
Oncology equipment).

The following table shows the present members of equipment items utilised in
China derived from imported and domestic producers. (Data thanks to Prof. Wei Bo
Yin - 1997 statistics)

LINAC COBALT DXR' sim? TPS? HDRAL*
Imported 191 74 34 100 88 77
Domestic 95 307 145 182 89 225
% 33.2% 80.6% 81.0% 64.5% 50.3% 74.5%
Domestic

As is evident from the table and addendum, considerable experience has been
obtained on the domestic market regarding the manufacturing of Radiation Oncology
equipment. Very little of the local production has been exported and subjected to
objective scrutiny.

1=DXR = Deep X-ray Therapy Machines

2=8IM = Therapy simulator

3=TPS = Treatment Planning systems

4=HDRAL = High dose rate afterloading brachytherapy
REPORT

A visit was arranged for the Project Coordinators (RAS/6-027) to the China
Academy of Medical Sciences (CAMS) Hospital in Beijing to view the HDRAL
Brachytherapy equipment produced by CIAE.

The proceedings commenced with an introductory lecture to Ir-192 based
microsource brachytherapy by Prof. Feng Ningyuan (Prof. Medical Physics, CAMS
Hospital) who was responsible for much of the brachytherapy planning software for
the unit. Much of the data presented on the quality of the planning system was
related to the agreement between the optimised plans generated from a given clinical
application (cervix, oesophagus, two- catheter bronchus, nasopharynx, rigid implant)
by the HG-HDR18 planning system and the Nucletron planning system. This
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comparison was not only confined to isodoses generated but also to dwell times of a
standardised (10 Ci) source.?

Mechanical

The source utilised has an active diameter of 0.7 mm and length 3.5 mm; after
encasement, diameter 1.1 mm length 6.5 mm. Activities supplied are typically 8.5 to
10.0 Ci. A dummy source and drive system is also included for initial channel integrity
check.

The brachytherapy unit itself was displayed adjacent to a Nucletron
Microselectron emphasising the similarities of 18 channels and vertical movement of
the delivery head. The stepping distance of 2.5 mm is achieved by a double set of
rollers differing from the rotating drum of Nucletron. Accuracy of positioning is 0.5 mm
and dwell time 0.1 sec. The equipment has an emergency mechanical key for source
retrieval in the event of a malfunction of the automatic source retrieval which operates
with power or mechanical failures.

Transfer tubes are keyed and marked on both ends for channels 1 to 3 to
prevent errors in link up of especially gynaecological applicators. incorrect insertions
cannot be locked into position. A limited range of applicators included a
gynaecological Fletcher-Suit, Oesophageal, Nasopharyngeal and Bronchial flexible
tubes and rigid steel tubes for implants and templates. The makers stress that any
configuration of applicator can be produced.

A source exchange safe to accommodate both the spent and replacement
sources is provided.

Planning system

The demonstrated planning was on a 486 PC base but new models will be
provided with pentium computers. Graphics are of a good quality and in colour.

Unfortunately, the operations are all in Chinese thus no assessment could be
made of the user-friendliness of the software. The operator provided, rapidly
produced machine control inputs from orthogonal simulator films (focus-centre
distance 100 cm:; film situated 40 cm distal to the centre). Scalings other than 1.4:1
could be entered but there is no provision for scaling jigs or simple scaling rulers.
Marker wires for bronchial tubes or flexible interstitial implants are used only to trace
the tracks of multiple channels and cannot be used for scaling.

General

CIAE commenced development of the HG-HDR18 in 1993. Currently, ten
examples are in use. It is claimed that this is the most sophisticated of the Chinese-
produced HDRAL brachytherapy units. Current production is about 2 per month.

The estimated cost including all items in the addendum is US$ 96,000.
Sources would be about US$ 1400 ea if purchased on a five-year supply contract.

3Refer attached article by Zhang Ruxin et al
Data/china/IAEA . WRI
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SESSION |V - 1 REVIEW OF PROGRAMME Wed., 11 June

A. TRAINING COURSES:
Three topics were selected and the content discussed.

Topic: Training Course for Therapeutic Radiographers in Clinical Quality Assurance.
Venue: Singapore.
Date: 01 -12 June, 1998.

Topic: Training Course on Intraluminal and Interstitial Brachytherapy..

Venue: India.
Date: 05-12 Oct, 1998.

Topic: Training Course on the Basis for Clinical Quality Assurance.
Venue: Phillippines.
Date: 01 -07 Feb., 1999.

The detailed prospectus for each is attached ( Addendum F)

It was requested that any residual of the funds allocated to Training Courses
be reallocated to EQUIPMENT on completion of the last scheduled meeting.

B. FELLOWSHIPS:

1898: To train two junior Radiation oncologists from Myanmar for one month
in basic brachytherapy at the Tata Memorial Hospital starting one month prior to the
workshop scheduled to commence on 05 October, 1998. To train one junior Radiation
oncologists from Mongolia for one month in basic brachytherapy at a venue in
Pakistan [CENAR?].

1999:
Six man-months available on application.

Appropriate application forms for the Agency are available from all National
Coordinators [List of National Coordinators supplied to each participant].

C: EXPERTS:
1997/8: To send an experts to the following countries for one month to train

radiotherapists in manual afterloading techniques.* This should be done subsequent
to delivery of the new devices and production of protective shields.

. Bangladesh --South Korea to provide an expert
. Myanmar -Unspecified
. Mongolia --Unspecified

1999: Three man-months on application.

Appropriate application forms for the Agency are available from all National
Coordinators [List of National Coordinators supplied to each participant].

“This utilises the 1 man-month provided for 1997 and 2 man-months for 1998
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D: EQUIPMENT:

The Agency has an allocation of US $ 140,000 for equipment. Rather than
purchase high technology equipment, it was decided to allocate the funds for basic
brachytherapy equipment for gynaecological work. This was based on a recognition
that the absence of brachytherapy was incompatibie with any clinical quality
assurance in gynaecological cancer management. The centres identified to be
supplied with manual afterloading equipment were selected as they either have no
brachytherapy or radium based systems.

Bangladesh: 2 units Chittagong

Sylhet

Rangpur [if funding permits])
Mongolia: 1 unit Ulaanbaatan
Myanmar: 2 units Yangon

Mandalay

Taunggyi [if funding permits]
Sri Lanka: 2 units Galii

Kandy
india: 2 units Unserved departments
Phillippines: 2 units Baguiro General Hospital

Cebu Regional Hospital
Davao Regional Hospital [if funding permits]

The Agency is to negotiate a standard manual afterloading system to deliver a
dose of 120 - 150 cGy/hr at Point A. Prof K. Dinshaw gave convincing reasons why
such a relatively high dose rate device was appropriate in countries with little
equipment. Prof K. Dinshaw undertook to obtain specifications on applicator
configuration and Caesium loading from Tata Memorial Hospital plus the name of a
potential regional supplier. .

Should funding permit the purchase of more of these devices, the project
coordinators will be requested to provide names of further institutions and justification
in terms of patients treated and existing equipment.

As Pakistan has several manual after-loaders, Dr Syed Reaz H. Hamdani will
provide the bedside and storage shielding methods and design. Dr K. Dinshaw will
obtain the services of the Tata Memorial Hospital physicist to evaluate before sending
to prospective departments. These should be simple enough to be produced in
countries acquiring manual brachytherapy devices.

E: SCIENTIFIC OFFICER

It was agreed that any major deviations that may be required from the
programme formulated, could be accepted with the agreement of a Scientific Officer
selected from the participants and the Agency Technical Officer. The meeting
selected Dr. K. Dinshaw to act as this programmes Scientific Officer.
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SESSION V VISIT TO CIAE Wed., 12 June

A visit to the Chinese Institute of Atomic Energy, situated outside Beijing, was
arranged. Transport was provided from the Hotel to the venue where to participants
were addressed by the director, Dr. Yang Hetau.

The circumstances were explained that had necessitated most institutions in
China to commence manufacturing products related to the institutional technology. A
guided tour was made of the radioactive isotope production and labelling for medical
purposes. Emphasis was placed on quality control. The expanding local and regional
demand for their extensive list of products was a testimony to the value of this
technology. Small radiation appliances for, inter alia, prostatic irradiation by beta-
emitters introduced within the urethra and rectum for benign prostatic hypertrophy,
assaying specific mineral content were shown. The Reactor funded by the Agency
was shown to the participants.

The proceedings concluded with a luncheon in the staff dining-room of the
Institute with thanks extended by the CIAE and the participants.
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Annex A

RAS/6/027 QUALITY ASSURANCE IN RADIATION THERAPY
PROJECT FORMULATION MEETING
BEIJING, CHINA 9-12 JUNE 1997

LIST OF PARTICIPANTS
(PROJECT COORDINATORS)

AUSTRALIA

Dr. Michael BARTON

Staff Specialist

Division of Radiation Oncology

Westmead Hospital

Westmead NSW 2145

Phone: (61) - 2 - 9845 6499

Fax: (61) - 2 - 9891 5814

Email: barton@radonc.wh.su.edu.au

BANGLADESH

Dr. M.D. Saad Uddin Jaigirder

Assistant Professor of Radiotherapy

Dhaka Medical College, Dhaka Bangladesh
Home Add: 15/A, Azizmpur Colony

P.O. New Market

Dhaka, Bangladesh

Phone: (88) - 02 - 507278 (OfY), Chamb: (88) - 02 - 865331
Fax: (88) - 02 - 867642 -

CHINA

Prof. . Yu ZIHAO, Vice Director

Cancer Institute (Hospital)

Chinese Academy of Medical Sciences (CAMS)
Panjiayuan, Chaoyang District

P.O. Box 2258,

Beijing
Phone: (86) - 10 - 677 40307
Fax: (86) - 10- 677 13359
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