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At this four days meting the Committee:

1. Identified a well-defined administrative framework in which

earlier diagnosis of uterine cancer may be organized, on a

* limited but firm basis.

2. Agreed on the clinical and dosimetric principles to be followed

in implementing the project.

3. Decided on the types and quantities of equipment which it will

need in its' first two years.

4. Developed the outline of the syllabus for the first training

course, and fixed its date (three weeks from 83-10-29).

S. Reviewed the costs which will be incurred in carrying through

the project and found them to be consistent with the funds

available.
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REPORT

of the Project Advisory Committee (Technical) on its first meeting,

21-24 March 1983, at MEMROCK, Cairo.

1. Those present:

1. Dr. Margaret Snelling, London (Chairman)

2. Prof. S. de Dominices, Radiology Institute, Florence

3. Dr. L. Cionini, Radiology Institute, Florence

4. Dr. N. Sacoveanu, WHO, Geneva

5. ,Dr. Modjtabai, WHO, Alexandria

6. Dr. S. Mould, Westminster Hospital, London

7. Prof. M. Nofal, IAEA, Vienna

8. Prof. M. Mahfouz, NEMROCK

9. Prof. S. El-Hadd*d, NEMSOCK

10. Prof. K. Bl-Chamrawi, NEMROCK

11. Mr. C. Taylor, IAEA, Vienna (Rapporteur)

2. Terms of reference of the Committee;

The project Advisory Committee (Technical) (PACT) provides scien-

tific and technical advice to the IAEA on the implementation of the pro-

ject and its further development.

3. Purpose of the tint:

1. To examine and comment on the technical aspects of the draft

"Proposal for implementation" (PACT/1) for the project.
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2. To advise on technical aspects of the project and the syullsfcsis

for the training course to be given in November 1983.

3. To advise on the future programme of the project and on its

possible extension to other countries.

4. Documents presented at the meeting:

These are listed in Appendix 1. Copies are available from NEMROCK

or from the IAEA, Vienna.

5. Outline report on the meeting:

The committee began by reviewing the basic project as described in

(PACT/1, "proposal for implementation"). We found nothing we wished to

change but we elaborated on several points and developed these into the

themes which we worked over later in the meeting. The importance of

early diagnosis was emphasised, not only to get better medical results

but because early treatment is much cheaper. Later, we discussed a cer-

vical smear screening programme as part of the project. Examining how

the project should develop in its later stages led to analysis of the

patient hospitalisaton and treatment facilties in Egypt, leading to a

recommendation that the brchytherapy programme should be rather broader

than we understood PACT/1 to envisage.

r

The idea of an "institutional programme" was developed, and con-

trasted with a national programme. Several large hospitals refer their

cancer patients to NttBOCK. Because of this an informal group of

"NBMROCK-affiliated hospitals- may be said to exist, within which could

run a screening programme and a brachytherapy treatment programme. Such

a scheme, which could be driven forward by NEMROCK, would have a much

better chance of success than a nation-wide scheme, which would have to

depend on a rather complex organization and would get little support at

present from the government, which considers cancer to be low on its

list of priorities.
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These ideas were clarified especially during a re-drafting of

document PACT/3, "proposal for a plan of action". The revised version

of this is attached as Appendix 2.

The cost of putting our proposals into effect was constantly dis-

cussed, and we modified them accordingly. The funds available are

sufficient, but they will be fully used and it will be necessary to

defer sone items from phase I to phase II of the programme.

We developed the outlines of a syllabus for a first project course

in sufficient detail for those responsible for coordinating its various

parts to instruct their lecturers (Appendix 3). The qualifications re-

quired for entry to the course are listed in Appendix 4. This first

course will run at NEMROCK from 29 October until 17 November 1983.

Many points about treatment were discussed. Some of these are

indicated in section 5 of the revised PACT/3 (Appendix 2) and a start

was made to consolidate them into treatment protocols. Ve made recom-

mendations for the different stages at presentation (Appendix S) but did

not elaborate them into clinical detail. This remains to be done.

The initiation of similar projects in other countries, following

success in this project, is to be aimed at, but it is too early to say

more than that the Sudan should be associated with the Egyptian project

right from the start, and that Thailand appears suitable for a second

large project. Other countries, in Africa and Latin America, were also

proposed.

We decided not to meet again until after the training course in

November, 1983. The next PACT meeting is proposed for 24 - 27 January

1984.

6. The NPgtOCK-affiliated croup of hospitals;

Section S.I of Appendix 2 lists six hospitals which regularly

refer their cancer patients to NEMROCK. Each has a gynaecological out-
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patients (GOP) department. Together, these departments see more than 70,000

new patients every year:

r
Hospital New GOP patients seen per year

thousands

Cairo University

Ahmed Maher, Cairo (HOH)

El Sahel, Cairo (HOH) (General Hospital)

Mansoura University

Assuit University

Hawamdiah (MOH) (District Hospital)

24

12

10

10

14

5

(HOH * Hinistry of Public Health)

All these patients are potentially available for a PAP cervical

smear screening scheme which could be based at NEHSOCX and ran under the

guidance of NEMKOCK as part of the present project. This would be an

excelllent way to implement the "earlier diagnosis" part of the project.

It is expected that candidates from each of these hospitals will

take part in the November 83 training course, and we propose that each

should thereafter receive a set of intracavitary sources and equipment,

within a few months. As the screening scheme also builds up we shall be

able to see, in this limited context, the effect of better early diagno-

sis on the incidence of the disease and, eventually, on the relative

proportion of cases staged as early or late when first presented for

treatment.

Of the hospitals listed, the first three are in urban Cairo,

Mansoura and Assiut are large towns 120 km ME and 37S km south of Cairo

respectively, and Hawamdiah is a new industrial semi-urban comptAx some

40 km south of Cairo. This variety adds to thti value of the sch«

We feel that the existence of this large but well-defined target

group adds clarity to the project and will facilitate the assessment of

its success or failure.

L.
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7. Screening Scheme

When the committee met it did not have before it any definite pro-

posal for a programme for the early diagnosis of cervix cancer. The

need for such a programme is stated in the main project document

(PACT/1) only in general terms. A defined picture emerged only during

the course of the meeting.

In 1975-1980 WHO supported an early diagnosis programme in several

hospitals in Alexandria and Cairo (see Appendix 6), which reproduces

PACT/17, a report dated November, 1981 by a WHO consultant). Cytopa-

thology laboratories in these hospitals were strengthened, and 10-20

thousand PAP smears were examined, but conclusive results were not ob-

tained. For example, the data from Alexandria indicates 4-5 times more

breast cancer than cancer of the cervix and uterus, which cannot be

correct. This programme appears now to have run down to a low level.

A new programme, based on the MEMHOCK-affiliated hospitals and

coordinated-by NEMEOCK, would have a better chance of success.

It would need only a limited education exercise among health teaas

of the NEMROCK affiliated hospitals, as the tests would be done on

patients reporting for examination or treatment at the gynaecological

outpatients departments of these hospitals. Each hospital would set up

or expand its cytology laboratory, in so far as this may be necessary,

to take PAP samples, and would keep appropriate records which would be

copied to NEMROCJC. Bach hospital would be equipped to give intracavi-

tary therapy, by staff trained as part of this project.

As well as receiving copies of all PAP smear records, NZHSOCX

would provide confirmation of the pathological examinations, and would

provide back-up intracavitary therapy and all necessary teletherapy. It

would keep a continuous watch on the whole system.

The target set for this effort is 60,000 tests per year. We

estimate that one technician can do 30-50 tests per day. On this basis

*ix technicians would be needed for the whole project, plus a senior

technician to supervise and act as stand-by.
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A saall local coordin&tive scientific committee, reporting to

NEMSOCK, wold be useful to activate and guide this part of the project.

It was suggested that such a committee should be multidisciplinary,

covering radiotherapy, gynaecology and epidemiology as well as cytology.

Its organization would be a natter for NEMROCX, but its success would be

a useful example for the supporting agencies when planning similar

projects in other countries.

We estimated the cost to the project of such a screening scheme,

in thousands of dollars, to be about 12K for setting up and 12K per year

in running costs (Appendix 7), increasing proportionately as the scale

of screening is increased. Costs of this magnitude can readily be ab-

sorbed by the project budget.

8. BrachvtheraoY sen

No essential changes were made in the scheme as hitherto con-

ceived. Amersham-rtype plastic applicators will be used, with readymade

sealed source trains, and the well-known principles of the Manchester

system will be adhered to. Dosage calculation will be based on standard

source configurations and pre-calculated tables. The Manchester timings

and dose rates will be retained (although the caesium-137 sources could

be made stronger, by up to a factor 3, without any increase in cost, if

we were to ask for this).

It is not easy to decide which types of source train, and how many

of each, should make up a "standard set of sources". We mean this

standard set of sources (which should be a well-defined term) to be

sufficient, in itself, to make up any configuration which may be re-

quired to treat one patient at a time. Some of its source trains may be

used very rarely. As a treatment centre expands it will need more

sources, but they will not come in standard sets, as less-used types of

train may be shared between sets.

Similar considerations apply to the equipment which goes with the

sources. A standard set of equip—nt includes a rectal dosemeter, a

protection dosemeter, shielded pots for the source trains, etc, (see
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Appendix 8), to treat one patient. Quantities are increased selectively

as units grow.

Ve called a larger set, of sources or equipment, a "package", and

defined this in each case. A double package will treat two patients, a

triple package three, and so on, at one time.

The source trains used in stadard sets are of three general types,

with activity distributed as shown in Fig. 1 of PACT/19: uterine

sources, with a slightly "uot" top end; ovoid sources; and tandem

sources, which in this context means a standard uterine train with a

pair of ovoid trains built in, in line, at the bottom end. The "aid-

line" sources shown in Fig. 1 will not be included in the standard set.

They generate cylindrical isodose surfaces which some users have found

convenient for matching to external fields, but we do not intend to

adopt this approach to supplementary teletherapy.

As well as the trains shown in Fig. 1 NEMROCK finds occasional use

for an "extra-long" uterine train, length 75 mm. It was agreed, that

this should be added to the standard set, at least initially.

Ovoid sources are available in strengths 12.5% greater (large

ovoid source) or less (small ovoid source) than the medium ovoid source

illustrated. These are for use with large or small ovoids, and are

meant to keep the dose rate at the surface of the ovoid the same in all

three cases. It is debatable whether in fact they do this, and whether

this refinement is worth the cost of providing three pairs of ovoid

sources instead of one. The small adjustment to dose could be obtained

with the medium ovoid sources only, by taking them out early or late.

We agreed not to use this method, however, as it creates oppor- tunity

for error: three pairs of ovoid source (one pair each of large, medium,

and small) will be supplied with each set. The standard sat of sources

on which we finally agreed, and the "double package" set, are given in

Appendix 9.

The initial distribution of sources and equipment will follow that

for the screening scheme, one standard set going to each of the NEMKOCK

affiliated hospitals as soon as each has a trained brachytherapy team,

and is ready with adequate ward space etc.
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A double package will go to NEMROCK, which provides training as

wrll a treatment. It is envisaged that one set will also go to Sudan.

These sets of sources ana equipment will be required during the

autumn of 83 and e. rly 84. Only the double package for NEMROCK and

three sets for Hansoura, Assuit, and Hawaadia are needed at once, in

preparation for the training course in November 83. Three other sets

will be needed during the first half of 1984.

9. Phvsics;

Dose planning will be based on the Manchester system, the doce to

Point A being calculated for each (ideal) configuration used. This may

be done using the Tables in PACT/18.

After insertion lateral and AP radiographs will be taken, and the

maximum dose rate in the rectum will be measured with a ratemeter probe.

The radiotherapist will check the radiographs visually for any

significant misplacement of the sources, making adjustments as necessary.

We did not consider it necessary, initially, for a physicist to

calculate the dose rates at points specified by the radiotherapist.

Measurement by rectal probe and visual assessment of the radiographs is

considered sufficient. However, calculation is a useful discipline, and

can be useful in clinical practice if it is quickly done by a reliable

standardized procedure. To enable it to develop such procedures NEHKOCK

will receive from the project a hand-held programmable calculator of a

type known to be adequate for this purpose.

Or. Mould is to write, with Dr. P. Hobday, a booklet "Dosimetry

for the Amersham caesium-137 afterloading system". This will be a cc

panion booklet to Ellis and Taylor's general booklet on the system, and

will be produced by Amersham. The new booklet will begin with a section

on dose planning, using the tables in PACT/18, and will continue with

practical examples showing isodose patterns for unusual and faulty

source configuations, in relation to the anatomical background.
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Other literature relevant to dose planning is listed at the end of

Appendix 10.

Radiation protection will follow normal hospital practice. This

will be taught in the training course.

10. Strengthening of NEMROCK

The doiiraetric equipment available to NEMROCK is not adequate if

it is to act as the central reference laboratory for a network of radio-

therapy treatment units.

NEMROCK will be the referral centre for cases needing suplementary

external radiation. It would be a good investment to strengthen

NEMROCK's physics group by providing some additional equipment required

for accurate teletherapy dosimetry.

We discussed this in detail and agreed that the following should

be provided:

Cost <K

1. Baldwin Farmer/NPL Secondary

Standard ionisation chamber 10

2. Ionex Dosemeter, to extend the

system to protection levels 10

3. Harshaw TLD equipment, semi-automated 13

4. LiP etc for use with the Harshaw system

$ 35K

Background to the medical dosimetry problem in Egypt is given in

IAEA report WP/5/1748 dated 81-01-26, by visiting IAEA expert Mr. I.A.

Lercn.

I.
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11. Training Course

the training course planned to be held at NEMROCK in November 1983

is crucial to the project. It will bring together 30 professional people

(equal numbers of radiotherapists, gynaecologists, and physicists) for

three weeks' training in brachytherapy as applied to cancer of the cervix.

An outline of the contents of the course, as agreed after extensive

discussion in the Committee, is given in Section 7 of Appendix 2. More

detailed notes on the physics part of the course are given in Appendix

10. Criteria established by the Committee for accepting candidates for

the course are given in Appendix 4.

It is important that the physicists should be fully integrated into

the clinical team. It is inevitable that some of the teaching should be

streamed into clinical (for the radiotherapists and gynaecologists) and

physics (for the physicists) sections, but there should also be a "common

core component" part of the course in which all are taught together,

throughout the course there should be periods in which lectures or demon-

strations are shared between the two streams.

the course will run for three consecutive weeks, the common core

occupying the first week, thereafter the streams will be taught seperate-

ly in the mornings (4 hours) and together in the afternoons (2 hours).

the Committee did not plan the syllabus in detail, the staff of

NEMROCK will do this, providing the material for the clinical stream and

working out a time-table which accommodates the physics stream outlined

in Appendix 10.

the Committee made a number of suggestions which may guide NEMROCK

in the preparation of the syllabus:
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- The radiobiology component of the common cor* may include

1. Cellular offsets of ionizing radiation

2. Tissue tolerance

3. Dose-time relationship

4. Early and late somatic effects

5. Genetic effects

2

1

1

2

JL

7 hours

The clinicians need a short "physics package", to learn at least

the language of medical physics. The physicists need a similar

clinical package.

Every candidate should carry through at least two dose calcula-

tions; by himself.

Dr. Cionini's CATscan material may find a place in the course, as a

teaching aid.

Or. Snelling will approach the Christie Hospital, Manchester, for

examples of unusual or difficult cases.

During the course the clinical students must assist at insertions,

and, to the extent possible, do some insertions themselves. In the

second two weeks there will be two days in each week on which

inser- tions are done. It is expected that about eight cases will

be seen altogether.

Demonstration experiments in physics will be set up by the physics

group of MEMSOCK. Dr. Mould expressed concern that these may not

integrate fully with his course material, and offered, if

necessary, to visit Cairo before the course to check this.

A radiological phantom designed for demonstrating insertions would

be useful. Mr. Taylor will check whether such a phantom is

available.
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12. Costs

We discussed costs from time to time throughout the meeting in

order to keep a check on the feasibility of our technical recommen-

dations .

The flexible Amersham source trains are expensive compared to

seperate radium-type sources (as PACT/19 shows) but the advantage for

the present project of pre-assembled source trains justifies the extra

cost. For the purpose of upper-limit budgetting we assumed sets of

sources purchased at full list price and containing a generous selection

of source trains.

On this basis a set of sources and equipment for treating one

patient at a time costs.$ 22K, and a "double package", for treating two

patients, costs $ 37K (see Appendicies 3 and 9).

To launch the programme requires one double package for NEMROCK

and a standard set for each hospital entering the scheme. It is impor-

tant that teams trained during the training course should be able to put

their new knowledge into practice without delay. It is intended that

ten such teams should be trained in the first course. The cost of

equipping all these (1 x 37 plus 10 x 22 » 275K) is however much more

than the project budget could support in its first year.

It will in practice not be possible to set up treatment units

immediately in all the hospitals for which a team has been trained. A

realistic estimate would be two units shortly after the course, and four

more during the succeeding year. For the first full year the expen-

diture on sources and equipment would thus be 1 x 37 + 2 x 22 « 8IK, and

in the second year A x 22 • 88K. Expenditure at this level can be

supported.

Other costs to be carried in the first year are 35K for improving

the instrumentation of NEMROCK's physics group (Section 10 above), 24X

for setting up and operating the screening programme (Section 7), and

about 37K for the training course, i.e. 81 + 35 + 24 +• 37 • 177K. To

this must be added the cost of PACT meetings, payments to experts, etc.
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Some saving can ba aada by deferring the second PACT meeting until

after the training course in November this year. A meeting in January

1984 was suggested.

13. Future oro*r

The present project refers specifically to Egypt. Trainees from

other countries may be accepted for its training courses, but it was not

clear to the Committee whether project funds could be used to provide

equipment to these countries. We assumed that other sources of funding

will have to be found.

The project expects to train 40 brachytherapy teams over the next

four years. A reasonable target would be that 20 of these should come

from Egyptian hospitals and the rest from countries in Africa and the

Middle East. If a separate programme is developed for some other region

(Thailand was mentioned) a team from that region should attend one of

the Cairo courses.

For the more immediate future the Committee saw the following

developments:

- The screening programme will be extended, within Egypt, beyond the

MEMROCK group of hospitals.

- The education of Health Teams will be considered, as part of this

programme.

- Representatives from Latin America, Africa, and South East Asia (one

from each) should be invited to attend the next PACT meeting.

- Three trainees from the Sudan should be invited by the IAEA to attend

the first training course.

- Dr. Mahfouz offers a place on the course, by invitation, to a young

Italian radiotherapist, to consolidate the link with Italy and to add

to the international spirit of the enterprise.



Treatment protocols:

A start was made to prepare, a dosage protocol for intracavitary treat-

ment (see Appendix S). Or. Snelling has some notes which could be the basis

for clinical protocols: these are attached as Appendix 11.

The following rules were proposed to limit radiation dose to ward staff:

- Not more than ten intracavitary treatments per week.

- Not more than two intracavitary patients in one ward.

- Beds of intracavitary patients to have mobile or fixed radiation

shields.

The limits applied in practice will depend on the exposure rates and

doses recorded in actual experience, but if the above limits are approached

some form of remote afterloading should be considered.

14. Actions from the meeting

1. NERKOCK will plan the'training course to be given in November 1983,

and provide course material and lecturers for clinical and "common

care" components.

2. Dr. Mould will plan and provide course material for the physics cc

ponent, and in consultation with NEHROCK will specify the instruments

3. NEMROCK is to invite and select about 27 candidates for the course

from Egyptian hospitals.

4. IAEA/WHO is to invite three Sudanese and one Italian candidate to

attend the course.

5. Dr. Snelling will ask the Christie Hospital, Manchester, for clinical

reports, radiographs, etc illustrating different or unusual inser-

tions .

6. Mr. Taylor will enquire for a "midvifery" dummy which may be suitable

for demonstrating insertions.
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7. NEMROCK will specify and ask IAEA to provide any books or other

teaching materials for the course which cannot be obtained in Cairo.

8. The IAEA will supply to NEMROCK one "double package" of sources and

equipment, for its own use and for use during the course, as soon as

possible.

9. NEMROCK will advise the IAEA about which other hospitals should

receive standard sets of sources and equipment, as soon as the state

of readiness of these hospitals is known.

10. The IAEA will supply to NEMROCK the dosiaetry equipment needed to

strengthen this aspect of NEMROCK1s work, as soon as possible.

11. NEMROCK and WHO (EHRO) will consult together to specify the equipment

needed to initiate the screening programme. NEMROCK will pass this

information to the IAEA which will procure the equipment and send it

to NEMROCK.

12. The IAEA will adjust its contract agreement with NEMROCK to make

available the funds needed for running the screening programme.

C8GTaylor/fe

1983-05-17
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Appendix 1

Documents presented at first PACT meeting. March. 1983.

1. Proposal for implementation of project (Zifferero, 83-02-24)
2. Purpose and agenda, first PACT meeting
3. Proposal for plan of action (Mahfouz, 83-03-21)
3a. Proposed syllabus for training course (Mahfouz, 83.03.21)
4. Syllabus of MSc degree in Radiation Oncology and Nuclear Medicine

(NEMROCK, 83.03.21)
5. Epidemiology of carcinoma cervix uteri (Racoveanu, 1983)
6. Social programme for this meeting
7. Radiotherapy units in Egypt (NEMROCK, 1983)
8. Radiotherapists in Egypt (NEMROCK, 1983)
9. Medical radiation physicists in Egypt (NEMROCK, 1983)

10. Gynaecologists per Governorate (NEMROCK, 1983)
11. Population estimates, Egypt (NEMROCK, 1978)
12. Dosimetry for the project (Mould, 83-03)
13. Dose rates around patient with intracavitary insertion (NEMROCK,

1983)
14. Tumour classification forms for cervix and corpus (IUAC, 1978)
15. Survival rates for Ca. Cx. treated by surgery (Racoveanu, WHO)
16. Survival rates for Ca. Cx. (Racoveanu, WHO)
17. Report on screening programmes in Cairo and Alexandria, 1975-1980

(WHO, 81-11)
18. Dose rate tables for Amersham system (Taylor, 83-03-19)
19. Source trains (Taylor, 83-03-19)
20. Cervical cancer in the developing world (Krakower, 82-08)
21. New cancer cases attending NEMROCK in 1981«
22. Draft registration form for uterine cancer brachytherapy (Ghamrawi,

83-03)
23. Mortality from Ca. Cx. and other tumours (Racoveanu, WHO)
24. Control of Ca. Cx. in developing countries (Racoveanu, WHO)
25. Visit to Thailand in January 1983 (Snelling. 83-01)
26. Origin and philosophy of IAEA/WHO cervix cancer project (Nofal,

83-03)
27. Addresses of PACT participants (NEMROCK, 83-03)
28. Syllabus for physics course (Mould, 83-03-22)
29. First Meeting of Project Advisory Committee - Report (Taylor).

1983-05-17

CTaylor/fe
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Appendix 2

Proposal for plan of action for a pilot study for Brachvtheraov

(BRTH) in Cancer of the tTterus (Ca/U.) in Developing Countries.

by

M.M. Mahfouz

S.I. El-Haddad & K.A. El-Gha*rawy

1. Introduction

2. Project objectives

3. Project components

4. Available resources in NEMROCK

5. Patient population

6. Methods: Epidemiolosical, Clinical, end Professional Education and

Training

7. Suggested Syllabus

8. Annexes

3.1 Demographic Data

8.2 Formats

3.3 NEMROCK: Organisation and Activities

3.4 Syllabus for H.Sc. in radiotherapy and nuclear medicine -

Cairo Univeristy

8.5 Man-power and radiation therapy facilities: distribution in Igypt
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I. IMTROOUCTIOH:

1.1 The project is a pilot joint IAEA and WHO activity on brachy-
therapy {BRTH) of cancer uterus (Ca/U) in developing countries.

1.2 Duration 4 years.

1.3 Conducted and aanaged by Kasr El-Einy Center of Radiation
Oncology *nd Nuclear Medicine (NEMROCK).

1.4 Treatment of Ca/U by BRTH has bean chosen for this pilot
experiment for the following reasons:

- Tumours are accessible.
- Brachytherapy is curative for early cases and palliative for

late cases.
- Brachytheraphy is a well-proven method, which is safe for

patients and hospital staff provided it is carried out by
well-trained teams.

1.5 In addition to providing better treatment for Ca/U the project
also aims to:

- Collect information about the relative frequency of the pre-
invasive and invasive forms of the disease, this being still

. lacking in many developing countries.
- Using well-established methods for earlier detection and

diagnosis, increase the fraction of cases which present at an
early stage. This is at present very low (less than 20%,
see Table 2).

2. PROJECT OBJECTIVES:

2.1 To demonstrate the place of BRTH in the management of Ca/U,
using a simple afterloading technique which replaces radium by
the artifical radioisotope caesium-137.

2.2 To improve early detection of Ca/U and thus to increase the
success rate of treatment.

2.3 To strengthen the institutional infrastructure in NEMROCK and in
out-lying hospitals by provinding man-power training and equip-
ment.

2.4 To improve radioprotection in BRTH by th« introduction of after-
loading .



3. PROJECT COMPONENTS:

3.1 Training each year, in a three-week, course on BETH, of 30 hospi-
tal professionals (radiotherapists, gynaecologists, radiodia-
gnosticians, and medical physicists). Candidates are drawn from
Egypt, Africa, and the Kiddie East.

3.2 The provision of sets of radiation sources for BETH, with other
necessary equipment.

3.3 Screening of a selected limited population, by cytology, for
Ca/U.

3.4 Education of health teams for earlier detection of disease.

3.5 Improved organiztion of registration, documentation, and follow-

4. AVAILABLE RESOURCES AT MBMROCK:

4.1 Large clinical population (24,000 cases per annum of gynaecology
out-patients at Hanial Cairo University Hospital as well as at
other hospitals in the country).

4.2 Full clinical facilities.

4.3 Radiotherapy: Teletherapy and intracavitary facilities.
Hospital and radiation physics.

4.4 Cytology, pathology and electron microscopy.

4.5 Paramedical and secretarial staff.

4.6 Computer Service (HP30B Computer).

5. PATIENT POPULATION:

Patients may be categorised as follows:

S.I Potentially available now for cytological screening (PAP),
because the hospitals listed have a referal relationship to
NEHROCK.
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Inttitution
No of new syne out-
patients seen per year

Cairo University GOP
Ahmed Maher Hospital (Cairo) GOP
El Sahel Hospital MOH (Cairo) GOP
Hansura University GOP
Hawaadia district Hospital GOP
Assuit Univeristy GOP

24,000
12,000
9,743

5,364
14,000

5.2 Clinical stage distribution of 692 cases of cancer of the cervix
treated by BSIH at NEMROCK (1969 to 1981).

Stage (TNH) Cases (in %)

I
II
III
IV

others

10.4
36.3
42.5
5.1
5.2

100.0

5.3 The use of surgery as primary treatment for carcinoma in situ
and invasive carcinoma stage I is to be recorded in future.

5.4 Annual Ca/U cases recorded under the present system in four
Egyptian Cancer Registries are as follows:

Institution No. Ca/
Cervix

No. Ca/
body

Total
Uterus

NEMROCK [1]
NCI (S/T) [2]
CSCMA [3]
CSAKA [4]

56
75
111
57

17
5
22
35

73
30
134
88

[1] Xasr Bl-Biny Center for Radiation Oncology and
Nuclear Medicine

[2] National Cancer Institute, Cairo
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[3] Cairo Metropolitan Cancer Registry
[4] Alexandria Metropolitan Cancer Registry

Note: The sun of the figures for (1] and [2] should equal
those for (3]. Evidently there has been some
double-recording. Figures for body of the uterus
are unexpectedly high.

6. METHODS:

6.1 Bpideaiological

6.2 Clinical

6.3 Professional education and training.

6.1 The epideniological study will provide:

a) Incidence data of dysplasia and anaplasia in gynaecological
outpatients presenting with symptoms, and age more than 30
years (see Table 2).

b) Data about the change in the clinical stage pattern of case
presentation.

c) Data about the value and cost benefit of PAP testing, in a
developing area.

6.2 The clinical study includes:

6.2.1 Registration of all females above the age of 30 years
attending GOP clinics. The record will include (for
example) patients name, full address, husband's job U s
an indication of social level) and age at 1st marriage.

6.2.2 PAP ars:

- Negative smears: may initially be recalled for yearly
PAP tests.

- Positive and suspicious smears: recalled for histolo-
gical confirmation.

- Confirmed cases are treated as follows (depending on
extent and histology of tumour):

- CIS: conization of hysterectomy.
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6.2.3

- Invasive Carcinoma:
Stags X: BETH, in two insertions or one in-

sertion followed after interval by
Vertheim's hysterectomy.

Stage II: BRTH, with or without teletherapy;
or Vertheia's hysterectonomy.

Stage III: BRTH, with or without teletherapy;
(salvage surgery where necessary and
possible for residual, local, or re-
gional recurrence).

Stage XV: BRTH, with or without teletherapy;
and pelvic eccentration or palliative
surgery.

Clinical investigations for assessment of a case of
cancer of the CZ:

- Bpidemiological personal history data.
- Clinical examination, EUA, proctoscopy and colposcopy.
- Cytology, vaginal swab, antibiotic sensitivity test.
- Biopsy.
- Descencing urography (required in Egypt because of
prevalence of Bilharzia).

- Haematological profile.
- Urinary function profile.

6.3 Professional education and training:

6.3.1 Professional Education:

6.3.1.1 The success of the project depends upon motivating the
health team related to the smear exercise. The pro-
gramme of professional education for early detection
should address itself to the following categories of
medical and paramedical personnel:

Gynaecologists, Radiodi&gnosticians,
Nurses of gynaecological out-patient
departments, and Rural Health Centres.
Medical practitioners in Rural Health Centres.

6.3.1.2 The programme should inlcude pamphlets, personal
meeting, and continuous feed-back to tell those working
in the project about its progress.

Some topics to be included are:
a) the philosophy of the project.
b) Epidemiological data.
c) General information about cancer control, the

value of early detection, and the results of
treatment.
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6.3.2 Training courses for radiotherapists, radio-diagnos-
ticians, gynecologists, and physicists.

7. SUGCHSTBD TOPICS FOR THE SYLLABUS OF THE TRAINING COURSE:

7.1 Anatomical and physiological considerations.

7.2 Pathology: cytology and histology

7.3 Epidemiology and Aetiology

7.4 Detection, diagnosis, and clinical staging.

7.5 Treatment protocols:

5.S.I General managment.
7.5.2 Radiotherapy.

7.5.3 Surgery.

7.6 Medical physics:

7.6.1 Radiology as applied to brachytherapy.
7.6.2 Radiation protection.

7.7 Registration, follow-up, statistical analysis, and presentation
. of results.

Trainees are of different clinical and para-clinical disciplines:
Radiotherapy, radiodiagnosis, gynaecology, and medical physics.

The course should begin with a common course for all participants
which includes:

1. Epidemiology and cancer control.
2. Anatomy, physiology, pathology.
3. Radiation physics.
4. Radiology.
5. Radiation protection.
6. Documentation and data processing.

This will be followed by two advanced but practical courses for:

1. Clinical topics.
2. Medical physics.

These latter courses may often be combined.

1983-05-17
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Appendix 3

Syllabus for Training Course on BETH for Ca/U

1. Trainees are of different clinical and para-clinical diciplines.

They include radiotherapists, radiodiagnosticians, gunaecologists,

and physicists.

2. The training course will be composed of:

2.1 A common core course attended by all candiatea.

2.2 Separate advanced courses for clinicians and physicists.

2.3 Practical training.

3. Common core course (all candidates - 30 hours).

This will include introductory lectures and lecture demonstrations on:

3.1 Epidemiology and cancer control 6

3.2 Anatomy, physiology and pathology - 5

3.3 Medical radiation physics 11

3.4 Radiation biology 7

3.5 Student seminar _i

30 hours

3.1 Epidemiology and cancer control

Definitions

Methodology

Statistical methods

Cancer risk

Cancer registry and data presentation

1

2

1

1

1

6 hours
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3.2 Anatomy - physiology and pathology:

Anatomy, physiology and histology of
female genital tract

Genesis of cancer

Macro and microphathology

Methods of spread

Cytology

1

1

1.5

1.5

5.0 hours

3.3 Medical radiation physics

see PACT/29, Appendix 10

3.4 Radiation biology

Sources of radiation, mechanism of action,

effects at cellular and molecular levels

Cell kinetics

Somatic effects

Genetic effects

Biological modifiers

2

1

2

1

1

7 hours

4. Advanced course for clinicians (60 hours)

4.1 Clinical: symptoms and signs, how to investigate a case

(reference to sonography and CAT).

Clinical staging (UICC).

Protocol of management, and role of surgery and Radiotherapy

(see PACT/29, Appendix S).

Management of reaction and sequelae.

End results.

i



this must be added the cost of PACT meetings, payments to experts, etc.

- 3 -

4.2 Cytology and sample collection.

4.3 Clinical demonstration

4.4 Documentation, follow-up

4.5 Evaluation of results and data processing.

5. Advanced course for physicists (60 hours)

See PACT/29, Appendix 10.

6. Time-table of the course

Duration 20 days (3 weeks)

IS working days, 6 hours per day, total 90 hours

09.00 - 17.00 h

(2 hours for coffee

and lunch break)

Common core course

Advanced courses

Clinicians Physicists

09.00 - 11.00 h Clinical examination.

Investigations.

Staging.

Dose measurements.

Dosimeters

Quality control and

calibration.

11.00 - 11.30 h Coffee break

11.30 - 13.30 h BRTH. Teletherapy.

Ward Sounds.

Data processing

Clinical data

13.30 - 15.00 h Lunch break



15.00 - 17.00 h Radiation protection, survey, equipment

demonstration, calibration record keeping.

Clinical dosimetry - demonstration - checking

equipment - calibration - clinical measurement

and records.

Planing for 8STH and teletherapj.

Dose calculation.

Data processing.

1983-05-17
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Appendix 4

Selection of candidates for training course

The first course (November 1983} will be for 30 candidates, 27 from

*nd 3 from the Sudan. These should be 10 each of gynaecologists,

radiotherapists, and physicists, in teams of three from each participat-

ing hospital.

The qualifications for selection are:

Gynaecology:

Mtstec's degree and/or diploma in gynaecology

3 years practice after degree

Radiotherapy.

- Master's degree in radiotherapy

Experience of brachytherapy is an advantage

Physics:

experience in a University Hospital

All must be able to work at a good standard in English. Priority

will be given to candidates from NEMROCK-affiliated hospitals, and from

hospitals with a large gynaecological outpatient pool.

1983-05-17
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Appendix 5

Intracavitarv Treatment Protocol

Preinvasive:

Carcinoma in situ (CIS) - Conization.

Invasive:

Depending on histology and other factors,

Stage I.

Either: Two insertion, on days 1 and 8, each insertion 35 Gy.

Or: One insertion, 35 Gy, followed by radical hysterectomy.

This should be dose before or after the main radiation

but not during it, i.e. either 2 or 6 days after end of

insertion.

Or: Radical hysterectomy only.

Stages Zb and II :

Either: Two insertion, on days 1 and 8, each insertion 35 Gy,

followed by external RT at 8 Gy per week to bring dose

at Point B to 60 Gy. Central region shielded by rect-

angular lead block 50 mm thick.

Or: One insertion, 35 Gy, followed by radical husterectomy.

Or: External BT (45 Gy in 4 1/2 weeks) to whole pelvis,

followed after 1 week by one insertion, 35 Gy. For

posterior field, rectum protocolled to limit dose to 35 Gy.
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Stages Ilfe and III:

External RT (45 6y in 4 1/2 weeks) to whole pelvis, followed after

one week by one insertion, 35 Gy, or 40 Gy if tumour is bulky.

Stage IV:

One palliative insertion

Note:

The "8000 R dose to point A" regarded as optimum by the Manchester

workers would not be prescribed as 74 Gy. See page 26 of Anersham

booklet.

1983-05-17
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REPORT ON DEVELOPMENT OF CYTOLOGY SERVICES FOR EARLY DETECTION OF

CANCER OF THE CERVIX PROGRAMMES IN. ALEXANDRIA AND CAIRO

9-19 June 1981

1. Purpose of the visit

The consultantship aimed to make an assessment of the pre-

sent situation in respect to cytopathoiogy with a view to the further

development of cytology services for early detection of cancer of the

cervix programmes.

2. Areas visited

A number of hospitals and institutes in Alexandria and Cairo

were visited. Some pertinent information was obtained from others

not physically visited.

2.1. Alexandria

2.1.1. The Par Ismail Maternity Hospital services the western

sector, having approximately a half million inhabitants of which

many are on the lower end of the socio-economic scale. It has 250

beds; one-quarter are for obstetrical cases and the remainder for

gynaecological cases.

The hospital serves, per year, in the proximity of 24,000

out-patients and 12,000 in-patients; of these, one half enter for

abortion or threatened abortion. Women attending the Out-patient

Department are between the ages of 20 and 40. Very young women and

women prior to marriage do not come as out-patients for cultural and

religious reasons.

The Family Planning Department inserts atout 1000 IUDs per

year and it was noted that the use of the IUO is increasing and the

oral contraceptives appear to be decreasing. Government health ser-

vices pay almost all costs of family planning; for example, the patient

pays only 5 piastres for an IUO insertion.

In principle, sterilization by means of tubal ligation can

be done on women having at least three children, and the consent of

the husband. A formula is used whereby the age of the patient is
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multiplied by the number of children and if the result is equal to
or exceeds 100, allowance is given for sterilization. However, no
sterilizations are carried out in this hospital.

a) f_a.th£l£gy_ ami Cytp£ath£i£gy_ Ubora£pry :
The director of gynecological pathology is Or Samir El

Gazaierly; he is especially interested in colposcopy. Four to five
residents are currently undergoing training in it, and seven theses
have bee;, done on different aspects of the uses of colposcopy. There
is an impression in the laboratory that the coiposcope may be an aid
in identifying more carcinomas of the cervix.

A chief technician supervises both the pathology and cytology
sections and there are 2 technicians in the pathology section.

In the cytology section there is one pathologist, a resident
in training, and two cytotechnicians. These two staff members work
4 hours each day, with the exception of Friday, and do the reading
of the routine cytology smears as well as the staining, preparatory,
and administrative work.

The cytology laboratory was organized in 1977 by the Project
Hope cytology educator, Miss Sherrel 8radford. Supplies, such as
spatulae, fixative, etc., are needed for the routine cytology. Stains
are prepared in the laboratory. Only one pair of dull forceps is
available for biopsies; some additional new-instruments are needed.

Cytology smears done in 1980 numbered 1266. The total num-
ber of smears from 1977-80 was 6711. The files of the pathology
laboratory show 11 diagnoses of cancers of the cervix on cone or biopsy
specimens and 3 diagnoses of malignancy on hysterectomy specimens.
Nearly without exception the biopsies showed evidence of chronic cer-
vicitis.

The hospital plans to hold a course on cytology for 6 tech-
nicians (3 months); 2 pathologists (1 month); and 6 gynaecologists
trained in colposcopy (10 days).

2.1.2. Chatby Hospital

This is a 350-bed maternity hospital which also does a cer-
tain amount of cytology. In 1980 the cytology smears numbered 1210
and in the period 1977-80 totalled 5874.
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Both these maternity hospitals are fully occupied with

-gynaecological and obstetrical cases. The few cases of cancers of

the cervix found are treated by surgery, for stage I. Stage II, and

above, cancers are sent to the University Hospital for radiotherapy,

where 2 cobalt-60 apparatus are available.

2.1.3. University Hospital

The University Hospital is a general hospital of 3000 beds

and does approximately 20,000 deliveries per year.

The clinical and pathology/cytology laboratory is spacious

and well-equipped with modern binocular microscopes and a double

microscope. There are two pathologists (one woman) with whom the

consultant examined smears; the impression of their competence in

this area was positive.

2.1.4. Remarks

There is no body of data which can give a reliable indi-

cation of the order of magnitude of cancers of the cervix in Alexandria,

a city of three million population. Some data is available from a

Registry at the Medical Research Institute on uterine and other gynaeco-

logical cancers, and on breast carcinomas. The data registered appro-

ximately 4-5 times more breast cancers than cancers of the cervix and

uterus. However, the total numbers are small and it is felt t'hat the

data may be much biased due to recruitment of patients.

In addition to the hospitals noted, there are also a number

of smaller hospitals administered under the Ministry of Health.

However, none of the hospitals in Alexandria have an active case-finding

or early detection programme for cancers of the cervix, by means of

Pap smears. The cytology services are, rather, carrying out passive

case-finding and the volume of the services is very low in respect to

the magnitude of what can be considered the population at risk, i. e.

with low socio-economic status and early marriage practices.

Alexandriawas fortunate in having available a senior cyto-

technoiogist, well-experienced in teaching (from Project Hope) and

has sufficient physical facilities, particularly those in the labora-

tory of the University Hospital.
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2.1.5. Recommendations

In order to have available a cytology service capable of
larger volumes of work, and around which an active early detection
programme for cervical cancer can be organized, it would be highly
desirable to further develop the programme at the University Hospital.
It should be anticipated that the services of a competent cytopatho-
logist, experienced in the organization and management of an early
detection programme, will be needed for a period of at least 6
months.

In addition, the cytology services at the Dar Ismail and
the Chatby Maternity Hospital should continue to be developed and
a Pap smear taken on every in-patient; the service should also be
expanded gradually to include all the out-patients. The load of
the laboratory should reach at least 10,000 smears/year, a number
which can be attained by the present staff. When this goal has been
reached, a reorganization can be accomplished, based on the evaluation
of the data accumulated,and a realistic project of early detection
implemented.

2.2. Cairo

The section of the report on Cairo deals primarily with
the National Cancer Institute. The terms of reference of the con-
sultant assignment requested assistance to the Institute in the de-
velopment of its cytology programme.

2.2.1. National Cancer Institute

The Institute is a comprehensive cancer center, given
that it includes a range of activities comprising some components
of cancer control (early detection, diagnosis, treatment, follow-up);
clinical; research; and manpower training.

There are six Departments - Surgery; Radiotherapy; Medical
Oncology; Pathology (histopathology, cytology, cytogenetics, immuno-
pathology); Clinical Pathology; and Cancer Biology Research. The
Directors and Chairmen of the Departments are :

Prof. S. Shahbender
Prof. M. Sherif
Prof. H. Awwad

Dean (Surgeon)
Vice-Dean (Surgeon)
Radiology
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Prof. L. ElSaved
Prof. H. Tawfik
Prof. N. Gad Elmawla
Prof. M. Aboul Enein
Prof. A. Al Asser

Surgery
Pathology
Medical Oncology
Clinical Pathology
Cancer Biology

Each Department is well-staffed with a number of profes-
sors and medically-qualified personnel and, additionally, there is
an Epidemiologist, Or. Amal S. Ibrahim, attached to Pathology. Thirty
Residents are undergoing 3-year training in all departments, with the
exception of Cancer Biology. Interns, following the six-year medical
studies programme, rotate for 2-month periods in the various depart-
ments .

The hospital has approximately 300 beds; admissions total
about 4,500 and 30,000 out-patient visits, annually. In 1980 the
number of new cancer cases was 1985 (private patients are not included
in this figure). Of the total number of new cases, 1037 occurred
in males and 699 in females.

The most frequent cancer sites in males, in 1980, w « e uri-
nary bladder (46.5 X); lymphatic and hemopoietic system; and buccal
cavity and pharynx. In females, breast (36.1 %) was the most frequent
among the new cancer cases, followed by urinary bladder and female
genital tract.

A report on the cancer registry of the National Cancer
Institute has been prepared for the time period 1970-1977 by Or. Ibrahim
which describes its organization and methodology. The results are
described in considerable detail as are certain epidemioiogical cons-
traints regarding the data. In the years 1970-77, 16,892 cases of
cancer were recorded; tables have been prepared on site distribution,
age and sex, etc. A copy of the report was provided to the consultant.

a) D«£»£^«2.t_of_ Path£i£gy_
Lastyear the department processed around 4200 specimens;

of these 22 X were urinary bladder; 15 % breast; 13 X lymphomas; ' '
and 5 X cervix (representing approximately 200 cases). Understandably,
the department has a very active interest in cancer of the urinary
bladder and at least one staff member, Prof. M.N. E.-Bolkainy, has
undertaken a number of studies on bladder cancer associated with
Schistosomiasis. He 1s co-author of an important monograph on early
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detection of bladder cancer. The investigations involved the appli-

cation of urine cytology, to populations at high risk, as a screening

procedure.

b) Cytology

Cytology specimens include urine, aspirations, sputa, fluids,

nipple discharges and vaginal/cervix smears. The number of specimens

have decreased from 2424/year in 1977 to 1100/year in 1980. Urine

specimens have been consistently approximately 1/2-2/3 of all cyto-

logy and there are few from the uterine cervix.

The cytology laboratory is staffed by a cytopathologist,

a cytotechnologist, 2 cytotechnicians, a secretary, and 2 aides.

Another staff member, Dr. Monir El Didi, received a 2-years fellow-

ship for study and is currently in the laboratory of Dr. Stanley .

Patten, Rochester, N.Y., USA. He may remain a further 1-2 years to

gain experience with automated cytology; these techniques are still

developmental and not yet suited for routine cytology practice.

2.2.2. Gynaecology/Pathology Department, University of Cairo

Some information on histopathology and cytology carried

out in this department was provided by Prof. K.M. Fayad, Obstetrics

and Gynaecology. In 1980, 604 histopathological specimens of endo-

metrium were read, of which 20 were malignancies." There were 14 ute-

rine cervix malignancies in a total of 84 histopathological speci-

mens. There were also 13 ovarian malignancies. Pap smears averaged

100-130/month.

2.2.3. Kasr El Aim" Hospital

The Cytology Educator, Miss Sherrel Bradford, Project Hope

has undertaken training in cytotechnology for routine screening; the

first group contained seven students.

2.2.4. Remarks

At the National Cancer Institute, there is at the present

time, some Of the most-experienced workers and best expertise, world-wide,

in urine cytology because of the special interest in Egypt for bilharzial-

associated bladder cancers. The Institute serves as a referral center
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country-wide for this cancer site. Female genital tract cytology is,

however, poorly developed. There are no reliable indicators concerning

the magnitude of the prevalence of cancers of this site. The metro-

politan Cairo cancer registry, in fact, receives approximately 60 %

of its data from the National Cancer Institute which is strongly biased

towards bladder cancer. The circumstances concerning data do not per-

mit an evaluation as to whether cancers of the uterine cervix are

indeed of lesser frequency than in many other countries with popula-

tions of women with similar, identified risk factors for these can-

cers (low socio-economic status with an attendant poor sexual hygiene,

and early onset of sexual habits).

2.2-5. Recommendations

The well-equipped and well-staffed cytology section at the

National Cancer Institute should considerably augment the volume of

non-urinary bladder Pap smears to number at least 15,000-20,000/year.

The present volume (< 2000/yr) is insufficient to maintain and expand

the proficiency of the screening staff. An increase in volume of cyto-

logy should be organized to include, step by step, a routine Pap smear

on all female patients admitted to the hospital and gradually be

expanded to include appropriate out-patients.

The National Cancer Institute, because of its multiplicity

of activities and expertise, would be the natural centre to assist

in making Pap smears more widaly available, with the aim of permit-

ting diagnosis in the earliest stages of the neoplastic process.

Suitable arrangements should be sought to take advantage

of the presence in Cairo of an experienced Cytology Educator, Miss

Sherrel Bradford. Her background and experience in organizing early

detection screening programmes, as well as training of cytotechni-

cians, would undoubtedly be of considerable value in the task of

strengthening the cytology services in Cairo.

3. Conclusions

The present status of the cytology services in both

Alexandria and Cairo is insufficient to take advantage of its poten-

tials for early detection of a number of cancer sites, notably cancers
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of the female genital tract. With the exception of urinary bladder
cytology, there is concern that the development of adequate cytology
services is weakening in a certain measure. The necessary volume of
smears is lacking to maintain proficiency and allow study of the
range of pre-cancerous and malignant lesions and the number of smears
collected does not appear to be increasing.

The volumes are also insufficient, in both cities, to.per-
mit training of cytotechnicians. It is generally accepted that a
minimum of 20,000 smears/year in a routine cytology service are neces-
sary before an adequate training can be undertaken.

On the other hand, there are already present in both cities
the requisite trained personnel - both cytopathologists and cyto- '
technologists - to increase Pap smear volumes to the recognized
adequate levels. However, an "increase in volume" is not the end-point
in view : the strengthening of the cytology services will need to be
developed within the framework of cancer control. An aim should be
to increase the potentials of one of its most important components
- early detection - in these two populous areas in Egypt.

I wish to acknowledge with thanks and appreciation the
time and Assistance given me by many colleagues and staff in the
course of my visits to their institutions.

I •
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Cost of screening programme

v

The programme is seen as a strengthening of existing services. The

cytology laboratories at the NXMROCX-affiliated hospitals will be provi-

ded with additional equipment-and supplies, and technicians and secreta-

rial staff will be paid "topping up" supplements to retain then in their

posts after training. The details of the necessary expenditure will be

reported on further by NEMSOCK after discussion with the managements of

the hospitals concerned, but as estimates only the Cossaittee foresaw the

costs listed below. Quantities are in brackets, costs in thousands of

dollars.

A. Capital costs

Cost Motes

Microscope (6)

Research microscope (1)

Refrigerator (1)

Oven (1)

Autoclave (2)

Typewriters (2)

Motorcycle (1)

Total

3

3.5

0.7

0.3

1.7

2

_L_
$ 12.2

1

1
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B. Running coats (annual)

Coat Motes

Chemicals 1

Disposables 1.5

Printins (forms etc) 1

Post and other eonnunieations 1

Salary supplements:

Technicians (6) 4

Secretaries (3) 5.6

Total $ 12.1 K

3

4

la addition it is suggested that WHO should provide one senior tech-

nician for three months every year, to visit all the laboratories and

provide training. This would cost about £ 9K per year.

Motes:

1. All microscopes to have side ocular tube so two people can view

simultaneously. Research microscope to have facilities for

projection and photography. Prices refer to cheap Japanese

models (Olympus).

2. Motorcycle for collection of samples and forms within Cairo.

3. One technician at NEMROCJC and one at each of the affiliated

hospitals.

4. Two secretaries at NEHSOCK, one at Cairo University Hospital

Gynaecology Department.

1983-05-17
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Appendix 8

Standard source trains and packages

Source

Uterine

Ovoid

Tandem

train

short
medium
long
extra long

small
medium
large

medium
long

Unit

950
1330
1710
2090

950
950
950

2470
2850

Standard set

Qty

1
1
1
1

2
2
2

1
1

Total

Total
cost

950
1330
1710
2090

1900
1900
1900

2470
2850

$17100

Double

Qty

2
2
2
1

2
4
2

1
1

package

Total
Cost

1900
2660
3420
2090

1900
3800
1900

2470
2850

$22990

Notes: 1. For details of source trains see Fig. 1 of PACT/19.
2. These are list prices. Discount 15% may be negotiated.

1983-05-17
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Standard set of equipment for brachvtherapT

Item

Shielding

Electronics

Surieical

source pot
source trolley
mobile shield

rectal probe (Yertec)
survey monitor
pocket bleeper

biopsy forceps
colposcope
proctoscope
curette
vaginal packing ferceps
set of vaginal retractors

(long bladed)

thousand US dollars,

Unit
cost

1
0.5
1

1.5
1
0.4

total:

Qty

2
1
1

1.5
1.5
4

1)
1)
1)
1)
1)
)

2)

Total
cost

2
0.5
1

2.3
1.5
1.6

1

8.9K

Note:

Spare electronic equipment is allowed for by providing three units
between two sets. -

1983-05-17
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J PACT/29
J . NEMROCK/IAEA/WHO Appendix ,:
* Project on Brachytherapy of Cervix Cancer in Developing Countries
*
* Cairo, March 21-24. 1983
*

**»***
CORE COURSE PHYSICS & STATISTICS SEGMENT

Lecture content for 15 lectures, 5 lectures per week for 3 weeks. Lectures 1-10
by Mr T.Gcdden (Bristol,UK) - or alternative lecturer - and Lectures 11-15 by
Dr R.F. Mould (Westminster ,UK). Practical work and laboratory experiments to
be designed in conjunction with the lecture content. (E.g. Use of semi-logarithmic
graph paper for discussion of. exponential attenuation with shielding thickness .
and for discussion of radioactive decay with time and discussion of half-life;
practical use of radiation survey instruments; calculation of percentage
survival rates from a set of individual patient - survival times.)

PHYSICS £ STATISTICS SEGMENT :- Radiation physics including radiation
protection. Data processing with special
reference to cancer registration & follow-up
and.statistical analysis of results.

LECTURE
NUMBER

SYLLABUS CONTENT

1 Introductory Physics Lecture.
Atoms & nucleii. X-rays. Radioactivity: alpha,beta,gamma" rays & half-life.
Radioactive sources used in brachytherapy. Definition of terms:brachytherapy,
.interstitial & intracavitary therapy,teletherapy,isodose" curve.

2-3 Radiation units,Attenuation,Absorption.

Activity,dose & exposure:the curie,the rad and the rontgen units. SI units:
the gray and the becquerel. Dose equivalent and the rem and sievert units.
Radiation attenuation: alpha,beta and gamma rays*. Mathematical formula for
attenuation - exponentials. The Inverse Square Law of radiation.
Gamma (and X) ray interaction processes with matter and the importance of
gamma (or X) ray energy and. atomic number of the absorbing material.
Photoelectric effect, Compton effect,pair production.

4-5 Radiation detection & measurement

Ionisation chamber,Geiger counter/Scintillation counter ,TLD, film badge.
Calibration and quality control of instruments. Requirements for
personnel monitor ing, radiation survey meters,rectal measurements in

- brachytherapy,isodose curve measurements.

6-7 Brachytherapy - General

Radioactive sources: radium and radium replacements. Caesium-137, Cobalt-60,
Iridium-192,Gold-198. Principles of afterloading. The physics of brachythera:
for treatment of uterine cancer, including discussion of: non-afterloading
manual (e.g. Manchester System as described by Tod & Meredith), manual
afterloading (e.g. Amersham System), remote afterloading (e.g. Curietron,
Selectron).



LECTURE
NUMBER

-2-

SYLLABUS CONTENT

r
8-9 Brachytherapy - Amersham Manual Afterloading System

Dose calculations with the Amersham system, including dose tables for
Manchester points A and B, use of AP and Lateral radiographs to determine
the geometrical position of the radioactive sources. Isodose patterns for
variants in anatomy and non-ideal situations such as misplaced avoids.

hmic 10 Radiation Protection - Amersham Manual Afterloading System

Storage,transport and handling of Amersham radioactive source trains.
Protection requirements on the brachytherapy ward, including: use of
mobile lead shields and existing walls,floor and ceiling, instructions
to nurses for handling patients and maximum time allowed for any one
nurse to be close to the patient, record keeping in relation to
usage of' the Amersham radioactive source trains, siting of patient within
the ward.

11 Radiation Protection - General

Review of radiation hazards from the years following the discovery of X-rays
and radium, to the present day. Concept of maximum permissable dose and
examples of national and international recommendations on radiation
protection. Radioactive waste disposal. Gannon principles-and-* practice in
brachytherapy, teletherapy,diagnostic radiology and nuclear medicine.

12 External Beam Therapy (Teletherapy) Treatment Planning

Radiotherapy treatment planning with special reference to uterine cancer.

of

13-15 Cancer Statistics

Data presentation:graphsrhistograms,bar charts,pie diagrams,dot diagrams.
Survival rate calculations^ by a life-table method, including computation of
standard errors•Cancer'registration and patient follow-up with special
reference to uterine cancer. Statistical rates and ratios for incidence,
prevalence,mortality,survival,treatment success,'cure*. Examples to
illustrate statistical rates and ratios are relevant to uterine cancer
and include data on age distributions, second primary cancers following
successful treatment of uterine cancer, survival results by treatment
method and histology.

RECOMMENDED COURSE TKXTBOOKS FOR PHYSICS S STATISTICS SEGMENT

a. 'The Amersham caesium-137 afterloading system1 by F Ellis & CBG Taylor,
published by Amersham (1982).

b; 'Radiotherapy Treatment Planning1, Medical Physics Handbook No.7, by RF Mould,
published by Adam Hilger Ltd.,Techno House,Redcliffe Way,Bristol,UK, (1981)

c. 'Cancer Statistics' by RF Mould, to be published in October 1983 by Adam Hilger

d. 'Brachytherapy Treatment Planning',Medical Physics Handbook, by T "Godden
published, by Adam Hilger Ltd., In preparation.

e. 'Dosimetry for the Amarsham caesium-137 afterloading system1 by RF Mould &
P.Hobday,published by Amersham, In Preparation.

f. 'Radiation Protection in Medicine' by RF Mould,published by Adam Hilger
(1984), In Preparation.
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Appendix 11

bv Dr. Snellin* (PACT/30)

These notes, from Or. Snelling's own experience, are proposed for

inclusion in the recent notes for the training course to be given in

November 1983.

1. Treatment policy

1.1 Where prognosis is hopeless for cure, and also for palliation,

no treatment is best.

1.2 Palliation without hope of cure, and treatment for early

stages of the disease, is best done near home.

1.3 Treatment for advanced cases requires a mixture of surgery/

teletherapy/brachytherapy, and therefore requires transfer to

NBMROCK.

This may also apply to some palliative treatments..'

1.4 Chemotherapy as routine treatment has no place in the manage-

ment of cancer of the cervix. Xn time there may be a. place for it

in squamous cell carcinoma. This may be worked out later, in

NKMROCK.

1.5 The same applies to the possible use of sensitizers - these

may also be studied at NEMROCK. (The IAEA already has research

programmes about the use of sensitizers, in collaboration with

Japanese hospitals. - C.T.)
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2. Clinical significance of histology and morphology of tuaour

2.1 Studies of the histology and morphology of the tumour help to

determine its activity <i.e. malignancy), and radiosensitivity.

2.2 A very low grade squamous cell tumour, an adenocarcinoma, or any

tuaour with a poor blood supply (often shown by a fibrous tuaour bed

and by necrotic ulceration before treatment) is usually more resis-

tant to radiation than is a vascular squamous cell carcinoma of mode-

rate malignancy, or an undifferenciated cancer. The latter grow more

quickly, and are therefore larger when seen, and more widely dissemi-

nated into adjacent tissues and to the lymphatic glands.

2.3 A localized necrotic tumour will not respond well to radiothera-

py and should be treated by surgery. On the other hand anaplastic

tumours should be treated by radiotherapy alone.

2.4 Where surgery is impossible, usually because of tumour spread, a

higher dose of radiation is necessary. This can be given by the

addition of external irradiation, or by an additional intracavitary

treatment. In both cases the additional treatment must be spread

over more fractions, and over a longer time. Such modified treat-

ments should always be planned at NEMROCK.

3. Gland involveaent

3.1 Glandular involvement occurs earlier with anaplastic tumours of

high malignancy. In Stage X cases in which the primary is anaplastic,

15-30% may have involvement of the pelvic glands. These cases are

best treated by intracavitary radiation with supplementary telethera-

py. Radiotherapy is best for the primary, since local recurrence may

follow surgery.

3.2 Slow growing tumours are better treated by surgery, since their

radiosensitivity is often low. In these cases the lesser glandular

spread is better treated by radical surgery.
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4. for different stages of cervix cancer

(Recorded in Appendix V of PACT/29 [Report of Cairo meeting],

which is still being typed in Cairo).

5. Brachvtharapy for Stage II/III tumours where variations in anatomy or

presence of tumour prevents standard treatment

5.1 If the uterus is retroverted, irradiation of the sigmoid and

rectum may be reduced by using a shorter uterine tube than usual,

leaving the upper end of the uterus empty.

S.2 If the uterine os is obstructed by tumour, and the uterine guide

tube cannot be inserted, treat the vaginal tumour with ovoids, using

a tandem configuration. Give lOGy to the surface of the vagina in

the first treatment. Repeat after one week if normal insertion is

still not possible. Normal treatment may be given subsequently, with

the standard configuration. If the source train in the tandem treat-

ment was at least 20mm from the rectal mucosa the initial doses can

be ignored.

An alternative approach is precede the brachytherapy by tele-

therapy .

S.3 Non-standard brachytherapy, with greater fractionation, in-

creased dose, and longer overall time, is of value for bulky tumours

with poor blood supply. The increased fractionation (three or four

fractions) allows intervals for removal of dead tumour cells and

revascularisation of the remaining tumour, with consequent improve-

ment of radiosensitivity.

6. Combined treatment of bulky Stage IIA endocervical tumours

These tumours, usually adinocarcinoma, may require treatment by

combination (brachytherapy/teletherapy/surgery). These treatments

must be planned and carried out at MSHSOCK.
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7. Combined brachvtherapy and Wertheim's hysterectomy

7.1 Where a small highly malignant tumour must be treated by surgery

(for instance where.Adequate radiotherapy is impossible, for anatomi-

cal or other reasons) it should be proceeded by brachytherapy. In

these cases a single application of 35Gy in 36 hours should be fol-

lowed after an interval of 2 or 6 weeks (i.e. either before or after

the main radiation reaction) by Wertheia's hysterectomy. This

approach always requires prior agreement with the gynaecologist.

7.2 The combined effect of radiotherapy, and of the division during

operation of the blood vessels at the base of the bladder, can be

responsible for the development of vesical or ureteric fistula after

surgery. For this reason the recommended dose of radiation should

certainly not be exceeded, and the surgeon must avoid any deep dis-

section between the base of the bladder and the cervix, or the remo-

val of all vascular supply from the ureters.

Such combined treatment is only suitable when the local tumour

has been destroyed by radiation. This also removes the need for re-

moving the whole length of the vagina - a cuff may be left.

CBGTtylor/fe
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