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APPENDIX 1

DATA FROM VISITS TO VETERINARY PRACTICES 1979, 1980, 1981

Vigits to veterinarians for which some radiation protection data is

available (i.e. excluding 5 visits made in this period primarily in an

advisory capacity) are as shown below.

1979 1980 1981
Vigits 23 15 20
Machines surveyed 24 17 22

Mogt of these visits were to veterinary practices at which

(1) new or used x-ray equipment had been installed,
(2) a change of licensee had occurred,
(3) there had been a change of address.

TOTAL
58
63

Because of this there may well be bias in the data from these vigits. New

equipment may, for instance, show no timing faults where older machines may,
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Timers/Exposure device

The numbers of machines with clockwork or electronic timing devices were

as follows:

1979 1980 1981 TOTAL %
Cloclkwork 7 4 5 16 25
Electronic 17 13 17 47 75
63

When these timers were tested to ensure that they operated correctly, the

following was found:

1979 1980 1981 TOTAL %
Satisfactory 24 15 22 62 98.4
Ungatisfactory NIL 1 NIL 1 1.6

The one machine considered unsatisfactory had a timer that correctly
terminated the exposure, but when the machine was first turned on at the
power oq/off switch, radiation ocutput of up to 0.3 seconds duration was

produced.

Beam Filtration
The assessment of x~ray beam quality resulted in the following:

1979 1980 1981 TOTAL %
Filtration
Satisfactory 24 15 22 61 96.8
Unsatisfactory NIL 2 NIL 2 3.2

For the majority of new machines, filtration was assumed to be correct on the
basis of type approval testing. Additionally machines which have cones or
diaphragms can often be checked visually for the presence of added filtration,
and thus actual half value layer measurements were only rarely carried out.
The two machines which had inadequate filtration had no filter added apart
from the glass, 0il, window and cone (if any). Aluminium filters were

gupplied to these veterinarians for fitting in their machines.
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Beam Limitation
The methods of limiting the beam, and the numbers of these machines considered

" to have unacceptably large x-ray fields at the normal source-image receptor

% %

distance, were as follows:

1979 1980 1981 TOTAL comply of total
Cone: Satisfactory 2 2 5 9 100 14
Tnsatisfactory Nil Nil Nil Nil
Fixed diaphr
Zincludes,round,
square, oblong)
Satigfactory 10 2 2 14 8o 27
Unsatisfactory 1 2 Nil 3
Light beam diaphragm
Satisfactory 1M1 10 14 35 95 59
Tnsatisfactory Nil 1 1 2

0f the fixed diaphragms which were unsatisfactory, some machines were supplied
with smaller diaphragms but these were not in use. In other cases the smaller
diaphragms were supplied by NRL to be fitted by the veterinarian.

The two light beam diaphragms which were unsatisfactory both had shutters which

were non-adjustable and were left at the most open position.

Personnel Protective Equipment
At not all visits were the protective lead rubber gloves and apron (gown)

ingpected. For the 53 visits where they were, only in one case was replacement

required.

Personnel Dose
Measurements were made with an uncalibrated survey meter at the various

positions cccupied by operators of veterinary x-ray equipment and at the position
normally occupied by the hands when holding animals in position during
radiography. Calculated from these was the dose per week to the operator

(using the workload of the unit and typical radiographic factors) and dose per
film to the hands (using typical factors only). The mean and standard

deviations for these values are:



Workload films per week

UGy per week to operator
no apron

Unprotected hands,
UGy per film

Mean
S.d.

Mean
s.d.

Mean

S.d.

- 5% -

1979
19
6.8
3.7

18
306
4.6

16
3.4
2.9

1980
12
6.4
5.0

11
0.77
0.97

1
31
1.7

1981

83
55

1.2
1.7

10
20

1979/80/81
40
7.0
4.6

38
2.2

3.3

35
4.9
9.9
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APPENDIX 2

CODE OF SAFE WORKING PRACTICE FOR VETERINARY RADIOGRAPHY

Introduction
The following code is intended as a guide to veterinarians using x-ray

machines in New Zealand for veterinary diagnosis.

Radiation protection regulations in New Zealand are administered by the
National Radiation Laboratory which is a branch of the Department of Health.
Licences to use x~ray machines are issued by the Laboratory under the
Radiation Protection Act, 1965. Holders of licences are responsible for the
safe operation of x~ray machines under their control. They must ensure that
they, and persons acting under their supervision and instructions, are fully
acquainted with the radiation hazards involved in their work, and are

conversant with safe operating procedures.

Periodic visits are made by Scientists of the Laboratory to all users of
ionising radiation in New Zealand. The frequency of these visits depends
upon the potential radiation hazards of the individual installations. During
such a visit, a radiation survey is carried out, and any radiation protection
problems which the licensee may have are discussed and advice is given.
Radiation survey visits are made to veterinary establishments at a frequency
of approximately once every two years. If, at any time, a licensee has any
radiation protection problems he should feel free to ask for assistance from

this Laboxratory.

The licence to use x-rays for "Veterinary Diagnosis" specifically excludes,a

a8 a condition in the licence, the use of fluoroscopy. It is hazardous to
undertake fluoroscopy with the mobile x~-ray machines commonly used in
veterinary radiography. Special equipment is necessary in order to minimise

the radiation hazards associated with fluoroscopy, and only if this is installed
may applications to extend the licence to include fluoroscopy be considered.

The simplicity of the code below is made possible by the low x~ray workloads
typical of New Zealand veterinary radiography. Only where the x~ray workload
exceeds 100 mA~minutes per week would it be necessary to consider whether the
code requires modification for a particular installation. This workload has

not yet been approached.
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Code of Safe Working Practice

1.

Never expose any part of the body to the main x-ray beam. Never
instruct an assistant to stand in such a position or hold a film so

that any part of his body is exposed to the main x~ray beam.

(a) If the film or cassette has to be held in position to obtain a
satisfactory radiocgraph, the owner of the animal should be asked
to do this. He should be provided with, and requested to wear,
a lead-rubber apron and lead~rubber gloves of standard type. If
possible, he should be positioned to the side of the film or
cagsette and not directly behind it.

(b) If work is being done on racehorses, it is not considered advisable
to ask a trainer, or head lad, tc hold films, or film cassettes,
because if there is a large team in the stable it may be necessary
to x=ray a number of horses each year. In so doing, these persons
may receive an unnecessary amount of radiation and, therefore, a
series of different persons in any one establishment should hold the

films.

Although, in all probability, the total number of radiographs which a
veterinarian may take will be small, and therefore he may be exposed
without risk to higher levels of scattered radiation than other radiation
workers taking larger numbers of radiographs, it is in his own interests
to reduce his exposure to radiation to a minimum. This is consistent
with the following recommendation of the International Commission on
Radiological Protection:

"Whilst the values proposed for maximum permissible doses are such as to
involve a risk which is small compared to the other hazards of life,
nevertheless, in view of the incomplete evidence on which the values are
based, coupled with the knowledge that certain radiation effects are
irreversible and cumlative, it is strongly recommended that every effort
be made to reduce exposures to all types of lonising radiation to the
lowest possible level."

It is also recommended, therefore, that during radiography the operator
always stands at the full length of the timer cord in a direction directly
away from both the tube and patient.
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Radiation monitoring films should be used to indicate the amounts of
radiation being received by the veterinarian and his staff. However,
in view of the expected low exposures which will normally be received,
continuous wearing of radiation monitoring films is not necessary. If
the films are used for a period of one month following receipt, and
then returned, that should suffice. Radiation monitoring films are

normally sent to veterinariansg four times per year.
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Typical
Measured
Number Nominal Nominal Total Beam
Machine Type Surveyed Peak kVp Peak mA Filtration
Acoma S 80 3 80 20 3.0
PX 20 6 80 20 1.8
PX 30 1 100 30 1.9
PX 30N 4 100 30 2.4
Atomscope 100P %6 100 30 1.6
903/9034A 11 90 20 1.7
100 PR 1 100 60 2.3
Elema Schonander 1 200 1000 4.1
Fischer TC 50 1 100 50 3,0
Heiwa Microx 2 80 10 1.8
Hitachi 1 80 20 0.8
Philips Oralix 1 45 5 2
Practix/Super Practix 4 85 25 1.7
DX1 1 85 15 2.1
Picker 1 85 25 2.1
Showa SP104 9 100 35 3,2
SP902 1 90 20 1.5
STM101 1 100 100 2.8
Siemens Heliosphere 1 70 10 0.7
Solus PX3%0 12 100 30 2.1
PX30N 11 100 30 2.4
Tanka, 1 110 30 2
Universal 15 90 30/60 3.1
Watson MX2 1 80 15 1.5
D3 3 85 30 1.9
Watson Victor Konrasd 8 1 70 10 1.8
Konrad 30 2 85 30 1.8
Konrad 60 1 90 60 3.2
Konrad 3T 1 85 30 2.1
Watvic SF1 1 65 10 1.7




- 58 -

Usual Method of

Timer type

Typical Primary Beam Output
uGy/mAs (set) at set kV

Beam Limitation usually fitted 50 60 70 80 90 100
Fixed diaphragnm electronic 13 22 33
Slide in diaphragm electronic 14 31 49
Slide in diaphragm electronic 24 67
1LBD electronic 33 46 106
LED electronic 29 52 101 114
LBD electronic 26 38 52 91
LBD electronic 19 33 56 65 75 66
LBD electronic 30
Fixed diaphragm electric 12 23
Fixed diaphraem electric» 44
Diaphragm = /cone electronic 40 55 40
Fixed disphragm clockwork 22
Cone clockwork 28 70 832 1403
Cone clockwork 102
LED 88
LBD electronic 17 24 36 52
Diaphragm electronic 18
LBD electronic 27
Cone clockwork 70
Slide in diaphragm electronic 11 22 85
LED electronic 16 40
Fixed diaphragm electronic 51 7
Cone clockwork 18 16 28 38
Cone clockwork 52 62
Cone clockwork 41
Fixed diaphragm clockwork 23 39 80
cone electronic 50 75
Cone electronic 19 28
Cone clockwork 29 41
Fixed diaphragm clockwoxrk 124
1 2
at 45 kV at 72 XV
Sat 85 kV Yot 65 KT





