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and fabricated specialized equipment such as multiprobe 
mountings and a shadow shield whole body monitor.· 
Clinical responsibilities in this field have now been 
largely transferred to a Department of Nuclear Medicine. 
A substantial radiochemical laboratory with suitable 
infra-structure was established to procure, store, manipu
late, prepare and dispense precise activities of radio
nuclides and radiopharmaceuticals amounting to l 00 
curies per year and to operate a central counting service 
for the Hospital, handling some 80000 samples per year. 
Until recent years this laboratory provided radioactive 
substances for all other Metropolitan Hospitals and still 
today supplies a number of other institutions. It is fair 

\ t,, claim that the use of radionuclides in clinical practice 
I in this State owes much to the pioneering work done at 
Royal Perth Hospital. 

Calibration facilities for . ultrasound equipment in 
clinical use have been provided for some years. These 
facilities are in the course of expansion to provide for 
more precise analysis of the polar distribution of energy 
from transducers. Also quality control of diagnostic 
X-ray equipment, more especially with image intensifier/
TV chains, is now a routine service task.

Therapeutic procedures 

For almost half a centu1y the traditional task of 
Physicists has related to the provision of precise 
dosimetry relating to the use of external beams of x and 
1' rays of implanted sources of 1' rays for the treatment 
of cancer. Much of this has long been codified and 
tabulated for routine work but special needs still arise 
for shaping radiation fields and for particular treatments. 
At,tomatic scanning equipment and computer analysis of 
otherwise impossibly lengthy calculations are now 
routinely used. Direct calibration of the quality, and 
intensity of x and 1' ray beams is a continuing re-
sponsibility. • 

Efforts to improve the accuracy of treatment and to 
reduce the amount of radiation received by radiotherapists 
and other staff have been c;lirected towards the use of 
afterloading techniques, in which an empty container is 
first placed in position in or on the body and the 1' - ray 
source is inserted subsequently by remote control. The 
introduction. of new modalities for cancer treatment 
such as hyperthermia result in a variety of physical · 
measurements. Work is proceeding upon methods for 
determining the thermal conductivity of healthy and 
malignant tissue within the body. Accurate estimation 
of the temperature of deep seated tissues of the body is 
a problem yet to be solved satisfactorily. Methods 
of applying heat to the body such as immersion in 
baths of molten wax, irradiation with nonionising 
electromagnetic radiation or the application of ultrasound 
all pose distinct problems of physical measurements 
or calculation if they are to be applied in a reproducible 
and measured fashion. 

Bioengineering 

This word is frequently misused and in this Hospital 
is defined as the application of mechanical engineering 
principles to the living body under clinical conditions. 
Staff of the division work_ directly with clinicians and 
patients and the underlying philosophy of this division 
is to tackle problems of immediate practical concern 
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within this Hospital. A continuing programme of 
measurement and analysis of stress in metal prostheses 
used to support bone is in hand allied to metallographic 
analysis of the implant material and of tissues in the 
near vicinity of worn prostheses. This is aimed at 
determining the cause of fracture of these prostheses 
and the cause of pain at the site of a worn prosthesis. 
Research into the static and dynamic physical charac
teristics of spinal cord tissue is part of a programme of 
work designed to investigate the causation of disabling 
injury such as 'whiplash'. The hypertrophy of muscle 
under the influence of strain is a further research area 
in collaboration with neutropathologists. Much work 
of immediate practical importance stems from the 
problems of rehabilitation. Design of wheelchairs, 
assessment of patient gait and determination of the 
magnitude and distribution of pressure on various 
parts of the anatomy of immobilised patients are all 
practical problems on which work is proceeding. Useful 
service ·work has been carried out in the assessment of 
the strength of various metal prostheses, the stress/strain 
characteristics of prosthodontic elastomers and similar 
items which in certain instance have led to a direct cost 
saving to the Hospital. 

Computing 

Interest in computers started with the very practical 
desire to provide a more accurate estimate of the 
radiation dose to humans being treated with implanted 
T - ray sources. This was followed by the programming 
of a PDP 12 computer for on line control of, and data 
analysis from a biochemical autoanalyser. Subsequently 
a PDP 11 /40 computer was acquired for departmental 
use. Computer use and development in the department 
has been and continues to be quite separate from 
Hospital and State facilities designed to deal with 
accountancy, patient index, requesting and results of 
laboratory tests and similar activities. Our use has been 
directed towards the acquisition of data from radio
nuclide measuring equipment under in vivo and in vitro

conditions, from laboratory equipment used in bio
engineering and radiation measurement and from spatial 
distribution of implanted radionuclide sources. Compu
tation . is caO"ied out for radiation dosimetry, isodose 
curves, radionuclide dosimetry, radiation protection 
and a variety of mathematical problems. Record keeping 
of radiation worker dosage, waste radioactive products, 
divisional work levels and similar data is an increasingly 
useful function of the PDP 11/40. A steady use of the 
equipment is in the area of familiarisation of clinical and 
paraclinical staff with computer facilities and direct 
service, usually of a methematical nature, to a variety of 
other clinical departments. It is clear that the use and 
application of computer techniques in all aspects of 
clinical medicine and laboratory work is at a very early 
stage. Full exploitation of the obviously enormous 
potential will require suitable concentration of medical 
and physical scientists in medical physics or similar 
departments. 

Safety and·Standards 

Whilst the problems of radiation safety have been 
recognized and handled for many years the price is, as 
always, eternal vigilance. Upgrading and changing of 
clinical radiation areas and the introduction of new 






