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PREFACE

It is appropriate, and essential, to first pay a tribute to the
many hospital physicists, bionmedical engineers, and physics
technical officers, in all our New Zeal and centres, who have
wor ked together hard and effectively over these nany years, in the
interests of patients, hospital services, and nedi cal
physi cs/ bi onmedi cal engi neering. |Isolation has always been a
problemw th the separation of our centres, but this has been
overcone through the years with occasi onal correspondence,
neetings, and our friendships. W have always agreed and
supported each other in any matters of nonent, and we have been
abl e to disagree am cably on sone details at tines.

We should also like to record here the nanes of those physicists
who worked with us in earlier years, but are now deceased - they
are wel |l -renenbered: Campbell Begg (first physicist at Pal merston
North Hospital); Howard Tripp (who began in Dunedin, and was
briefly the first physicist at Wai kato Hospital); and Maurice
Looser (who worked for two periods in Dunedin).

It is difficult today to predict the future in the health
services, and in our mmjor hospital centres, but our retired group

of hospital physicists will continue to follow with great interest
t he ongoi ng devel opnments in both hospital physics and in
bi onedi cal engineering. W all w sh our successors well in the

next fifty years of their endeavours!

Hugh Jami eson and Onen Hanes

Bruce Wiite Tom Roger s

Ray Trott Wal | ace Arnstrong
Jack Tait Bob Bort hwi ck

Gor don Monks Ross Garrett

PREFACE TO SECOND EDI TI ON, May 1996

The quality of reproduced photographs has been greatly inproved
for this edition, due to willing and skill ed assi stance offered by
Davi d Goode and Richard Fright at Christchurch Hospital. W
appreci ate their considerabl e help.

There have been m nor changes and additions to the text,
with sone corrections. A few photographs have been added, and
some changes nade to suit the revised format.



"THE DEVELOPMENT OF HOSPI TAL PHYSICS, and BI OVEDI CAL
ENG NEERI NG, in NEW ZEALAND HOSPI TALS"

"Some personal overviews for the period 1945-1995"

I NTRCDUCTI ON

The first fulltime hospital physicist in NZ was appointed in
Dunedi n i n Novenmber 1945. Qher centres followed suit until by
1965, all six main centres enployed hospital physicists.

Coi ncidental ly, the Roentgen Centennial Year 1995 also marks fifty
years since the appointnent of the first hospital physicist. As a
nunber of the early hospital physicists are nowretired, it is an
appropriate tine to have themrecord their personal overvi ews of
devel opnments in their particular centres. Not all retired people
wi shed to be included.

Thi s bookl et contains these witings. They are not strictly

hi stories as such, but nuch accurate historical matter is

i ncluded, along with the individual 'flavour' which each person
brings with his uni que knowl edge of people and events of the
tines.

The names of the contributors are noted here, together with the
centre with which they were so closely associated, and the years
in which they worked there. They are given in the order in which
the first appointnment was nade in each centre.

Hugh Jam eson Dunedin 1947-1984 (First appt 1945)

e e Wl i ngton ( " 1950)
Bruce Wiite  Auckl and 1961- 1993 ( " 1952)
Ray Trott Pal merston North 1962-1986 ( " 1952)
Jack Tait Christchurch 1956- 1988 ( " 1954)
Gordon Monks Hamilton 1965- 1985 ( " 1965)

Only a small anpunt of editing has been done, to mnimse
repetition, and to give a reasonably uniformformat. | appreciate
that those contributing asked ne to act as editor.

Hugh Jani eson
Novenber 1995



EARLY HOSPI TAL PHYSICS I N NZ: SOVE MEMORY FRAGMVENTS (1945-95)

THE BACKGROUND SCENE:

It's nore than fifty years, depending on criteria! Through John
Strong Lectures, we know of the early radon plant set up by Noel
Hll (then a part-tinme physics student) at Wellington Hospital in
1925, but in Dunedin | found a 1921 |etter about "one package of
radi um brom de" sent to "Professor R Jack, OQtago Hospital &
Charitable Aid Board, Dunedin". Bobby Jack was then Professor of
Physics; he also set up the first radio station in NZ; in 1945 he
was a player in having Warren Sinclair appointed as the first
full-time hospital physicist in NZ

X-rays were denonstrated in Dunedin on August 26, 1896, to the
Qago Branch, Nz Medical Association; 8 nonths after Roentgen's
di scoveries (A C Begg, NZ ned J, 1975, 82 1-5). Diagnostic

radi ol ogy soon spread - | still have an original print of a hand
radi ograph taken in 1899 in Dunedin; many centres started X-ray
wor k by 1910. There were many sad stories: "...Dr Ewart of

Wel I'ington Hospital worked his machine in the cellar stripped to
his singlet because of the heat. Wth the soft X-rays his chest
showed a curious nottling which gave hi mwarni ng of danger. He
suffered burns in the hands...." (C C Anderson, Histoire Cenerale
de | a Radi ol ogie, no's 57-59, Sept-Nov 1956).

And radi ot herapy also started early - "...Dr Hosking of Masterton
set up a private plant with electrical treatnent apparatus and a
supply of Radium Being a pioneer, his work was ridicul ed, but
before 1910 he showed a case of proved epithelioma of the lip. The
lip was di agnosed mcroscopically, cured with Radium.." (CC
Ander son, 1956). There is a lot of early docunentation from
around the country, much of it witten up by Dr Colin Anderson
Radi ol ogi st, of Invercargill, and by Dr Cameron and others active
in the early days.

More into the hospital physics scene, | canme across nention of
"radi ati on dose" in roentgens in a Dunedin patient's notes dated
1932, which was not long after the original definition of the
roentgen in 1928 (and extended in 1937). In the UK, professiona
hospi tal physicists were appointed from 1914 onwards, with early
nanmes such as Russ, Hopwood, and Mayneord.

THE FI RST NZ HOSPI TAL PHYSI CI ST

Qur first full-time NZ hospital physicist, Warren Sinclair,
started work at Dunedin Hospital on November 29 1945, just after
conpleting an G ago M Sc (Hons) degree. The conditions of

appoi ntnment are interesting, and a nodel of brevity since |ost
when one | ooks at present-day "job specifications”

DUTI ES OF RADI OLOd CAL PHYSI Cl ST
1 Two hours per week for lectures in Physics to students of
Di agnosti ¢ Radi ol ogy
2 Six hours per week as Assistant in Physics Departnent under
the direction of the Professor of Physics



3 Practical instruction of Diagnostic Radiol ogists at Physics
Departnent and Hospital

4 Duties as Physicist to Hospital Board and Cancer Research
Conmi tt ee.

The person appointed will be under the direction of the
Prof essor of Physics. "

This set up a clear connection with the ago University Physics
Departnent which was inval uable; indicated the new Gt ago DDR; gave
a connection with the Cancer Society (then BECC); and a broad-
based appoi ntnment (not just radiotherapy). Wen | began in
Decenber 1947, the sane conditions applied, and it was useful to
dust themoff fromtine to tine to establish status. The starting
salary was fixed at 500 pounds per annum ($1000 pa), which then
was about 50% above the starting salary for a secondary teacher

It included $100 fromthe University of tago and $100 fromthe
BECC.

The original physics equiprment included a Victoreen R-neter
(purchased by the hospital in 1938), a 0-2 nmR/min Victoreen
rateneter, and very little else. Warren obtained a set of "isodose
curves" in July 1946 fromthe Royal Marsden Hospital, London, a
slide rule, a basenent office (of course! \Were else would you
expect to find a physicist?) and began treatnent planning with no
ot her help except a 2-week visit to the National Radiation Lab in
Christchurch, where he net George Roth and Bert Yeabsley. By l|late
1946, Warren was corresponding with John Read in London about the
British HPA Di agrams & Data Scheme (included isodose curves,
physics data, etc) which John Read was instrunental in setting-up

Radi ot herapy equi pnent in Dunedin was good! It included a new
West i nghouse 200 kVp Quadrocondex as the nain X-ray unit, with an
ol der 200 kVp GE Maximar, a 60-140 kVp Dermadex for superficial
therapy, and a Philips 50 kVp contact therapy X- ray unit lurking
unused in the shadows. And of course, a good supply of radium
tubes, needles, plaques and seeds. There was a newly appoi nted UK-
trained radi otherapist, Dr Peter Jerram recently discharged from
t he NZRAF/ RAF where he served during the war as a radiol ogist. He
was very concerned at sone |egal cases due to overdosage in other
NZ centres. Dr Bill Sowerby, Radiol ogist, also helped in obtaining
establ i shnment for a physicist. A radiography course (radiol ogy and
radi ot herapy i ncluded) was al so set up in Dunedin in 1945, by

col I aborati on between Radi ol ogy and Radi ot her apy.

So the stage was set - but no Physics workshop facilities, no
supervol t age radi ot herapy (except an overseas handful of 1MW

machi nes, one at St Bart's London; a fewin USA), no artificial
radi oactive materials, no calculators (except |og tables and slide
rules!), no conputers, and no other hospital physicists in Nz
only NRL in Christchurch with 2 physicists busy with radiation
protection and dose out put checks around NZ centres.



(Left to right) People at NZMPBEA Conference, Hamilton 1981 (Courtesy NRL)

(Back) Peter Metcalfe, Fergus Thomson, Gordon Monks, Hugh Jamieson, Bill Artner, Ray Trott, Tom Rogers, Lee Dakers, David Armstrong
(Hamilton) (Auckland) (Hamilton) (Dunedin)  (PalmerstonNorth) (Christchurch) (Auckland) ~ (Christchurch)
(Front) Miss Y C Chan, Malcolm McQueen, John Poletti, John Le Heron, Martin Pracy, Bruce White, Jack Tait
(Hamilton) (Dunedin) (NRL) (NRL) (Hamilton)  (Auckland) Christchurch)



M R L Luke and HDJ with the original radiograph of M Luke's
hand taken in 1899, in Dunedin. On this occasion, M Luke was
back for a '75-year follow up' radiograph - a uni que record.



AROUND THE CENTRES:

The need for hospital physicists in the main centres from 1950 was
becom ng recogni sed, although there are serious recorded

di scussi ons about whether there was enough work for a full-tine
physicist in any centre! Early nanes in the various centres are
gi ven below, to indicate our begi nnings:

DUNEDI N HOSPI TAL: As noted, Warren Sinclair began here on
Novenmber 29 1945. Wthin a year, he realised the need for overseas
experience, and was able to obtain a position under Prof Mayneord
at the Royal Marsden Hospital, London. He |left Dunedin Hospital
in August 1947, intending to return after 3 years' |eave, and
asked ne to fill in for himfor that period. |In the event, he
never returned (another story there!). | conpleted ny M Sc (Hons)
course at Gtago University (including a thesis using primtive X-
ray crystall ography equi pnent, unused but bought the year | was
born!) and began at Dunedin Hospital on Decenber 16 1947, with no
intention of being there for 37 years!

VELLI NGTON HOSPI TAL:  Bob Borthwi ck began here in June 1950, but
soon becane disillusioned at lack of the progress he thought
necessary in radiotherapy - perhaps it is significant that he was
appointed to the "Radi um Department”. He resigned in Decenber
1951, and took up a position at NRL in diagnostic X-ray
protection. He was foll owed at Wellington Hospital by Ross Garrett
(1952-1956, when he noved to Auckl and University), and Wall ace
Armstrong (1956-1980) who then gave up nedi cal physics and noved
into nmeteorology. Wallace was our 1994 Strong Menorial Lecturer.

AUCKLAND HOSPI TAL: Oaen Hames began in January 1952, and conti nued
on until his retirenent in 1988. John Wight began in 1955 after
the introduction of supervoltage radiotherapy but left in 1960
(returned to the UK). Bruce Wiite began in the Auckl and Hospit al
path | ab (bi ochenmistry) in Feb 1961, noved into nucl ear nedicine
in Feb 1963; becanme head of the new nedi cal physics and bi onedi ca
engi neering departnment in Jan 1979; he noved into asset nanagenent
in Dec 1992; and retired in Novenmber 1994. W all know of the
ongoi ng substantial devel oprments in Auckland fromearly on

PALMERSTON NORTH HOSPI TAL: Dr Don Urquhart was a driving force
here, firstly as radiologist (including private practice); he then
devel oped radi ot herapy; later still, nuclear nedicine. Wen the
enbryoni ¢ Radi ot herapy Departnent began, Canpbell Begg was
appointed in April 1952 as physici st/radi ographer. He worked very
hard, qualified as a therapy radi ographer as he worked, and
finally left to take up a hospital physics appointment in the UK
in January 1961. His health was not good, and he died in 1963.

Ray Trott then took over, but as radiographer/physicist until he
becanme fully qualified in physics, when he took up the post as
physicist until his retirement in July 1986.



CHRI STCHURCH HOSPI TAL: I nitial devel opments were sl ower at
Christchurch Hospital. Bob Borthw ck noved again, in June 1954
(this time fromNRL), to start up hospital physics. Jack Tait
joined himin 1956, and continued on over many devel oprments unti
he retired in 1989. Bob Borthw ck went overseas on a UN

assi gnnent to Pakistan, and never returned but noved on to a
variety of UN posts, initially in | AEA and later in UNDP
Christchurch grew and flourished with Jack's hard work and
cheerful | eadership.

WAl KATO HOSPI TAL: By the late 1950's, there was provision for 2-3
physicists at each of the nain centres, but there was a shortage
of applicants which was serious. Hamilton was the |ast major
centre to appoint a hospital physicist, in their new

Radi ot her apy/ Nucl ear Medi ci ne Dept. Howard Tripp, who had been
assi stant physicist in Dunedin from 1955-1965 took up the Hamilton
post in June 1965, but tragically died a week |ater after a
traffic accident in the grounds of Waikato Hospital. Gordon Monks
then canme out fromthe UK to take up the post in Cctober 1965,
returned to the UK for a tine in 1967/68, cane back to Hamilton in
1968 and worked there until his retirenent in May 1985.

SUPERVOLTAGE RADI OTHERAPY:

It was obvious by 1949 to those working in the field -

radi ot herapi sts and physicists alike - that supervoltage X-ray
therapy was essential for adequate radi ot herapy of deep-seated
conditions. Technical devel opnents specifically for radiotherapy
equi pnrent had been slowed greatly by WA2, but betatrons had been
devel oped for industrial radiography from 1942. Direct high

vol tage equi pment, with 1-2 MW resonant transforners and 2 MW Van
de Graaff generators, were also now available in the USA

Wth radar mcrowave devel opnments in wartine, and of course the
availability of artificial radionuclides fromnuclear reactors,
the post-WM possibilities of new equi pnent had arrived. USA
suppliers offered the Allis-Chalmers 24 MeV betatron or the 2MW
Van de Graaff; Canada with high-flux nuclear reactors was busily
produci ng Co-60, and the AECL (Atomi c Energy of Canada Ltd) set up
production of the Theratron series (Type A - traditional X-ray

| ook alike, in appearance a 44 gallon drumon pivots, and with a
mercury shutter(!); Type B - isocentric rotation units with 75 cm
source-axis distance (SAD) initially, later increased to 80 cm



First supervoltage radiotherapy unit in NZ: AECL Theratron-B
Co-60 isocentric unit, 75 cm SAD; installed at Christchurch
Hospital in 1956.



I-131 thyroid uptake equi pnent, 1952, as devel oped by Thyroid
Research Unit, Qtago Medical School. Two &6. Pb gei ger tubes;
25 mm | ead-wal | ed 'castle'; perspex neckbar; good geonetry,
with 20 inches (50 cnm distance from geiger tube to neckbar;
Note binary '64 Scaler' with separate tiner. 'Patient' seated
in dental chair for easy positioning. 15 uC (550 kBq) given.
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The UK MRC drew up specifications in 1950 for nedical |inear
accelerators, with isocentric design, high dose-rates, precise
adj ust abl e di aphragns and | ocal i sati on accessories, and 5 MeV
operation. Philips/Millard and Metropolitan-Vickers entered the
field with competitive designs, which in the event operated at 4
MeV. This MRC isocentric design has basically continued on to the
present machi nes, except that now bendi ng magnets all ow hori zont al
wavegui des.

Christchurch | ed the New Zeal and charge into supervoltage
radi ot herapy, with a Theratron B gifted by Sir Arthur Sins on
Sept 9 1954. High-cost technol ogy had arrived although the
phrase arrived nmuch later! The official view by al
"authorities" was that "Two supervoltage units would serve the
country for many years to cone" (docunentary evidence on hand).
But no noney of course! Auckland and Q ago/ Sout hl and ran public
appeal s in 1955, and noney poured in! Both centres raised over
100, 000 pounds ($200, 000, which with inflation since, would be
about $2-3Mtoday). Auckland chose a 4 MeV Metrovick |inac;
Dunedi n chose the Allis-Chal mers 24 MeV betatron, both installed
in 1958. Not to be outdone, Don Urquhart organised a public
appeal in Palnerston North in 1957 to provide a Co-60 unit there;
a Barazzetti small isocentric unit (55 cm SAD) was installed in
1958 also. In 1962, the first Governnent-purchased unit, a TEM
(British) isocentric Mbaltron Co-60 (75 c¢cm SAD) unit was
installed at Wellington Hospital. Finally, in 1965 Wi kato
Hospital set up a conpletely new Departnent, including a
Theratron-80 Co-60 unit, and, uniquely, a Continental Cs-137
unit. So nuch for the 1955 "official"” view, that 2 units were
enough! (Note that this official viewrecurred regularly with
new devel opnents, ie that 2 of anything would "Serve NZ for many
years to cone." See later!)

It is interesting nowto | ook back at what happened to the
original machines. Christchurch "made-over"” their Theratron-B

as the basic gantry for their 'hone-built' X-ray CT scanner. The
Dunedi n betatron (condemed by various visiting "experts" usually
with no personal experience of supervoltage radi ot herapy)
continued in full operation for 32 years; introduced el ectron
beam therapy into NZ. Its energy range for photons and el ectrons
is now the recogni sed desirabl e high-energy range. The Barazzetti
Co-60 unit was |ater noved to New Plynouth, where it bravely
survi ved against all odds for nany (too many really) years. The
Dunedin small Theratron C Il Co-60 unit (55 cm SAD; installed
1961; renoved 1971) was offered to NRL to give them a Co-60
calibration source. Oher units have cone and gone up and down
the country...

11



NUCLEAR MEDI Cl NE

The post-WA2 era al so ushered in vast new possibilities with the
availability of artificial radionuclides, subject of course to
their provision and practicable delivery to renpte areas |ike NZ
However, for interest it could be noted that apart fromthe
recogni sed uses of radiumand radon fromearly days, there were
earlier nedical uses of radioactive materials! | was intrigued by
obviously old small packs of "radioactive sel enide", found during
a cl eanout at Dunedi n Hospital pharnmacy, which had been used
around 1935 as a colloidal solution given intravenously in
conjunction with X- ray therapy. The descriptive panphl et said
"...Results obtained are stated to be good, (and in italics) 'al
things considered ...."

Then there was the NZ use of "radon ointnent”, provided
(presumably with reluctance!) by NRL, as a preparation of radon
in vaseline ("0.76 nCi/12.6 gmointnment"), to treat small skin
areas with necrosis after radi otherapy. The idea was that al pha
rays accel erated healing (refer "Treatnent of radiation necrosis
with radon ointnent”, C C Anderson (Invercargill), Australasian
Radi ol ogy, vol 4, p 104, 1961.) This article was foll owed
interestingly enough by "Cinical RBE of 24 MV X-rays cf 200
kVp", CWS Jerram (Dunedin), vol 4, p 106, 1961

So making a quantum | eap into nodern nucl ear nedicine, what do we
find? Dr Jim Canpbell, |ate Radiotherapist at Christchurch
Hospital, prescribed the first doses of 1-131 for nedical use in
NZ in 1948, the same year that artificial radionuclides first
becane available in the UK In Christchurch, three shipnents of
I-131 were inported directly from Gak Ri dge, and were di spensed
by George Roth and Bert Yeabsley of NRL, as there was then no
Christchurch hospital physicist. The "official" view on this new
field was that all 'nuclear nedicine' work should be centred in
Christchurch. Bob Borthw ck was busy from his appoi ntment there
in June 1954, setting up a "hot" |ab (basenent/s of course!) and
devel opi ng other nucl ear nedicine activities.

However, of course other centres were soon involved. In Dunedin,
the highly-regarded Medi cal School Thyroid Research Unit (Drs
Purves and Adans; note in passing that Purves and Hercus

i ntroduced iodised salt into the NZ diet to prevent goitre) was
carrying out 1-131 thyroid uptake tests by 1950, with equi pment
they designed thenselves - | becane involved in this, and by 1955
all these tests were carried out at Dunedin Hospital. The first
Dunedi n Hospital use of 1-131 was on August 13 1950, using 400
uC 1-131 to test possible uptake in a large skull secondary

(hem sphere 10 cmdia), with positive results. After

t hyroi dectony, the patient was then treated with 62 nC 1-131. A
further secondary was found in the spine before any radi ol ogi cal
evi dence, which gave our radiologists food for thought. The
patient did well but refused to attend further follow ups! P-32
was first used in June 1954; other radionuclides cane slowy into
use.

12



Al'l centres rapidly got into usage of radionuclides. The first
recorded NZ use of intravenous P-32 for polycythaemia was in July
1952 in Palmerston North (Don Urquhart again, with Athol Rafter
from Nucl ear Sciences, DSIR). The use of 1-131 followed in that
year (1952). In Auckland, the Dept of Endocrinol ogy under Prof
Kaye | bbertson was using radionuclides for diagnosis and
treatment from 1954. In Wellington, Eugene Lynch (radio-
therapist) started up thyroid tests in January 1952. The use of
P-32 for pol ycythaenia began there on April 28 1953 under Verney
Cabl e (physician). There is a sem -whinsical comrent added about
this in Allan McArthur's paper "The Evol ution of Nuclear Medicine
in Nz*, 1989, which is still thought-provoking froma protection
aspect: "...Many proninent personalities gathered in a lean- to
room adj acent to the ol d Radi otherapy Dept to witness this
procedure. Besides Verney Cable there were George Roth, Athol
Rafter, Bill MCabe, Eugene Lynch and John Logan. On this day
George Roth discovered a small anmount of unseal ed radi um

overl ooked during the shift of the radon plant to Christchurch
The source was sealed and quietly transported to Christchurch for
safe disposal. 36 years later there is still detectable activity
inthis area, but as it is not occupied, there is no staff
hazard...."

Typi cal thyroid scan, using phantom taken on
the Christchurch Hospital original rectilinear
scanner (see |ater)
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NUCLEAR MEDI CI NE | MAG NG

(Sore detail below cones fromAllan MArthur's paper on NZ

nucl ear mnedi ci ne devel opnents. Hi s paper makes interesting
readi ng on ot her aspects). |Inmaging was a natural extension of
the use of radionuclides in nedicine. In Auckland, "thyroid
scanni ng" began with a hand-held counter with a pinhole
collimator over the patient's neck, after 1-131 adm nistration,
with the physicist reciting and recording the ratenmeter counts.
An | DL dual probe col our scanner cane into use in 1965, with
Bruce White in the action. In Christchurch, Jack Tait, Tom
Rogers, and George Gates designed and built a rectilinear scanner
for whol e-body i magi ng 1963-66. Dunedi n purchased the first
conmer ci al scanner, a Picker diniscanner (crystal 50 nmdia x 25
mm, with vibrating stylus and tel edeltos paper (grey-scale
image), and had it in use in January 1962. As clinical interest
grew, Fergus Thonson and Colin Medcal f designed and built a

col our-scanning head, and had it in use by Feb 1966. Different
nodel s of Picker Magnascanners appeared soon after in nost
centres - Palnerston North 1965; Wellington ?1965; Hamilton 1966;
Auckl and 1968; Dunedin (Invercargill unit on |loan) 1968; then
Radi ax scanner 1970; Invercargill (unit retrieved from Dunedin)
1972; Napier ??

Ganma caneras were now under active devel opnent - | saw British
prototypes in 1963, but Anger was well ahead in the USA. There
was a period around 1965 when rapid devel opnents in gamma caneras
rai sed the question of whether to buy now, or wait for the next
advance. But with the advent of Tc-99m generators, first in use
in Auckland in 1967, the scene was set for a very rapid
transformation into nodern imagi ng with ganma caneras i n nost
centres by 1969-72. The new field of production of

radi opharmaceuticals locally had al so arrived and had to be

sol ved, usually with the addition of a radi opharnmaci st. The
overal |l expansion led to setting-up of Nuclear Medicine Depts in
several centres, with hospital physicists closely involved,
except in Palnmerston North. To sone extent, hospital physicists
had initiated the devel opnents, often with considerabl e
scientific and technical achievenments in equi pnent, and then saw
the fruits of their |abours seized gratefully by interested
clinicians! As we all know, there has been no pattern, with
ongoi ng fragnentation, sonetimes with Radi ol ogy, Haenatol ogy, or
Laboratory Services claining rel evant areas.
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Bl OVEDI CAL ENG NEERI NG

Hospi tal physics was al ways associ ated wi th devel opnent a
electronics work, initially with radiation dosinetry, then in
nucl ear nedi ci ne, but |ater extending beyond that in all centres.
Before long, there was obviously a 'conflict of interest' between
this type of devel opnent, and the traditional electronic
servi ci ng which had existed earlier under hospital boards

el ectrical engineers. However, hospital physicists have al ways
operated conpletely in the clinical environment, whereas hospita
el ectrical engineers and their staff cane under |ocal chi ef

engi neers, and were primarily involved in 'hospital plant

mai nt enance. And so when tentative steps were made by hospita
physicists into the clinical scene outside 'traditional' areas,
they found that nedical staff were already famliar wth asking
el ectronics servicenen to help themwith their ideas.

Once clinicians becane aware of the existence of hospital

physi cists, there were increasing requests for help in a wde
range of work. Al six centres developed quite differently in
this respect, for an interesting variety of reasons. The rapid
growt h of nucl ear nedicine, in which major input fromhospita
physicists was an integral part, helped to develop the 'hospita
physi cs presence'. In nost centres, this growh began within the
| ocal radiotherapy departnent. Nuclear nedicine nust have been
the nost rapidly growi ng new nedical speciality in the 1955-75
era. As it outgrewits place within a particul ar radi ot herapy
departnent, it was 'disestablished , and an i ndependent Depart nent
of Nucl ear Medicine was established, under the control of a

"nucl ear physician', which was a specialist classification that
caused sone controversy in nmedical circles, as to where it
properly belonged. It also required |licensing from NRL.

In Christchurch, when Nucl ear Medi ci ne becane a separate
departnent in 1972/73, Medical Physics was also able to 'escape
from Radi ot herapy under Jack Tait's | eadership, and to becone
aut ononous; they actually noved physically as well, into a house
at 20 Cashel Street; changed their nane to that of Medica
Physi cs & Bi oengi neering Departnent, and devel oped an i nportant
link with the University of Canterbury El ectrical Engi neering
Dept, and in particular, with Prof Richard Bates. A substanti al
devel opnment in bionmedi cal engi neering was then begun

Auckl and took a different road - when the (then new) huge

Auckl and Hospital Bl ock was being commi ssioned, Bruce Wite

and Murray John (who at that tinme were in the already independent
Nucl ear Medi ci ne Dept) were given the task by hospital nanagenent
of assessing capital requests for equi pnent fromall departnents,
with a viewto rationalising these requests and to nake

econom es. They did this very successfully indeed! They were
recogni sed for their efforts, and were then on the road in 1979,
wi th good adm nistrative support, to formtheir new i ndependent
Depart ment of Medical Physics and dinical Engineering. This
drew toget her other physicists and electronic technicians in a
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nunber of hospital departnents, to forma substantial integrated
Depart nent .

In Ham |t on, when Nucl ear Medicine separated from Radi ot herapy in
1981, it suffered a further fission, with inaging going to
Radi ol ogy, and radi oi mmunoassay bei ng taken over by Pat hol ogy.

At that point, the Medical Physics folk, who had been within the
conbi ned Radi ot herapy & Nucl ear Medicine Departnment fromtheir
begi nnings in 1965, needed a new hone as well. Wth the support
of their hospital administration, they set up as the Division of
Scientific Services in 1981, to provide a wi de range of services
wherever required. Again, they drew other isolated groups of
technicians into the | arger whole.

In Christchurch and Hanilton, an essential 'ingredient' was that
there was a registered engi neer already |lurking within a physicist
(Jack Tait and Gordon Monks respectively); this nade it possible to
comply with the relevant Act in regard to electronic/electrica

mai nt enance. I n Auckland, Jon Henderson, who was already a

regi stered engi neer and had been drawn into their new enl arged
Departnent,was able to nmeet this requirenent.

At Wellington Hospital, lan Ross, who had been primarily involved
in Nucl ear Medici ne, becane involved in matters such as technici an
training at CIT. Wen there were di scussions on setting up

bi onedi cal engineering at Wellington Hospital, lan had a difficult
time when the Wellington dinical School wanted to set up a

Bi onedi cal Engi neering Unit, to include hospital people. That did
not proceed, but a Departnent of Bionedical Engi neering was
established in the 1980's, which again drew together isolated
groups of technicians, along the |ines of other centres.

In Dunedin, for historical reasons, the hospital electrica

engi neer had always controlled the area of electronic naintenance
around the hospital. Furthernore, there were several independent
el ectroni cs workshops in the Medical School (physically just
across King Street from Dunedin Hospital; each workshop the
"property' of the particular nedical specialist heading 'his'
departnent). These wor kshops supplied the needs of nedical staff
who wore two 'hats', with joint appointnments in hospital and

nedi cal school. Apart fromall that, there were running battles
over the years about servicing X-ray units in radi ot herapy and
radi ol ogy; these were absurd but al so potentially hazardous
(simlar stories were told in the UK). Efforts nade from 1978 to
expand Medi cal Physics to include bionedical engineering were
frustrated by the (then) Chief Executive, who was able to turn
down any initiative fromthe Medical Supt-in-Chief and to support
the clainms nade by the El ectrical Engi neer.

In Pal merston North, when Nucl ear Medicine separated from
Radi ot herapy, the nucl ear physician took conplete control, and did
not call on any physics services, which was unfortunate. The
hospital administration also declined to ever establish an
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i ndependent Medi cal Physics Departnent, for their own inponderabl e
reasons.

Genui ne moves by the Health Departnent from 1977/78 to pronote the
est abl i shnent of conprehensive nmedi cal physics and bi onedi cal
engi neering departnents in the six centres had to be abandoned
because of the hostile reception by hospital engineers and sone
Board executives. The 1977 visit by Dr Dennis Hill, Regiona
Scientific Oficer, NE Thanmes Regional Health Authority, to
pronot e bi omedi cal engineering in NZ, with a Report issued in
1978, generated nore heat than light. He raised the question of
regi stration, which was net in sone centres here (as noted above)
wi th physicists who al so had obtained registrati on as engi neers
during their careers.

A copy of
A REPORT ON THE ROLE OF BIOMEDICAL ENGINEERING AND
MEDICAL PHYSICS IN NEW ZEALAND

D W Hill, MSc, PhD, FinstP, C Eng, FIEE
Regional Scientific Officer
North-East Thames Regional Health Authority
London W2, ENGLAND
Auckland, August 1978
SUMMARY

Arising from a visit to six major hospital centres in NZ, it is recommended that the existing hospital medical
physics activities should be expanded, where necessary, to make provision for medical electronics and
biomedical engineering work and that the division of equipment maintenance services should be decided on a
more formal basis, which will vary from hospital to hospital. The bulk of this routine service work falls more
naturally under the hospital engineering organisation, but specialised apparatus should continue to be the
concern of hospital physics departments. Wherever possible all the hospital’s equipment should be serviced
under the control of a unified maintenance system.

Much mutual benefit is being derived from an active co-operation between the science and engineering
departments of NZ universities and the hospitals, and this should be encouraged.

A distinct need was evident for the Department of Health to employ a hospital scientist and engineer on its staff
and to establish a Standing Advisory Committee for Hospital Technical and Scientific Services. At the level of
the larger Hospital Boards a similar committee would provide an effective representation for the views of
hospital scientists and engineers in the allocation of equipment and resources and the planning of services.

17



COVPUTI NG | N HOSPI TALS:

I was first introduced to the possibilities of conputing in 1956
by a very senior forward-Iooking accountant in Dunedin. His

i nterest was of course in comercial possibilities, but together
we started in on an American correspondence course in progranm ng.
Anot her friend, who |ater becanme a University lecturer in
accounting, dism ssed the whole idea of the w despread use of
conputers as preposterous. He thought that in tine, there could
be comrercial use for one conputer in the North Island, and one in
the South. Last week a |ocal kindy here was tal king of conputers
for their pre-schoolers.

In 1963 while on study leave in the UK | attended a conputer

wor kshop at Elliott Conputing Services ("803 Conmputer hire at 4
pounds per hour"). (Earlier, they charged for their courses; now
they were free to encourage users who could then hire (or buy!) an
803. Their Conputing Centre opened in 1953; by 1963, "...Over 100
National -Elliott 803 Conputers have been delivered to customers

t hroughout the world..."). But | digress.

The Heal th Dept by 1975 saw conputing as anot her high-cost-

ni ght mare ahead so, as it were, they seized the bull by the horns,
and decreed it would set up a stand-al one Health Conmputer Unit.
This was obviously going to be a total disaster, in itself and
also in the inhibiting of progress in hospitals. The budget was
$28M to be spent over 5 years; there would be initially three

"core" national systens, payroll, unique patient identification
and a | aboratory system Centres were established in Auckland and
Christchurch (to the famliar tune: "Two units will serve the

country.."); staff enployed, including people who flew nmadly up
and down the country to talk to everyone, at great expense; work
began on the "core" systens. No purchases of conputers were
allowed in hospitals. In all centres, hospital physicists began
l engthy and frustrating report-witing on a variety of conputing
proposal s. Sonehow Christchurch Hospital beat the system and
obt ai ned a PDP-11 which they used enthusiastically. A ponderous
payrol |l systemwas set up; tinesheets appeared, causing great
fury; the 'national patient identification system ground al ong
(does it exist yet?); the laboratory system was overtaken by
technol ogy as conputerised auto-anal ysers appeared in hospital

| aboratories. The $28M di sappeared; nore noney was poured in..

Al ong that weary road, the question of radiotherapy treatnent

pl anni ng arose. National neetings were held with hospita
physicists; the Health Conputer Unit produced an instant 'expert'
who asked endl ess questions and proceeded to wite a
programme....Ilt has of course all cone to nothing, with

sophi sticated RTP systens in use in all centres.

Efforts were actually nmade, by hospital physicists and ot hers over
a nunber of years, to show up the gross inefficiences of the whole
Heal th Departnment Computer system but adnissions fromthe Health

Dept of total failure were never nade.
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Runours of large roonms full of unused PDP 11/34's (soon to be
obsolete) circulated; they were true, as Wallace Arnstrong told us
in his 1994 Strong Menorial Lecture, with the Met Service being

gi ven a cobweb-covered unit which came fromthis store. The whol e
Sad Saga was on a nonunental scale of waste of nbney, waste of tine
and effort by many people who just wanted to nake progress in their
part of the hospital scene; total waste.

To end on a cheerful note, and to denobnstrate that scientific
progress cannot really be constrai ned by adm ni strative neans, al
centres soon found alternative access to conmputer facilities.
This varied from purchases with outside funding, (eg through a

| ocal Cancer Society); use of a conputer bureau; use of a

Uni versity Conmputer Centre; or by access to conputers already in
use by other hospital departnents.

Computing, 1963-style:

In the UK, Elliott Brothers opened a Computing Centre in 1953, which was the first
in Europe. They developed their #803 Computer as "...a small, medium-speed,
digital computer, flexible in operation and economical to run. The central
processor, power unit, paper tape station and keyboard forming the minimal
installation require only 400 sq ft altogether (approx 40 sq metres), and power
consumption is about 3.5 kilowatts....The basic #803 uses 5-track paper tape input
and output, and has a main storage (magnetic core) capacity of 4096 words,
extendable to 8192 words maximum. Punched card input and output are available
as optional extras....The automatic floating-point arithmetic unit is an optional
extra...."
"Speeds: Tape input 500 char/sec Card input 340 cards/min

Tape output 100 char/sec  Card output 100 cards/min

Direct output 10 char/sec  Film transfer 4350 char/sec

in block;... 5 blocks/sec”

"The #803 computer is the most successful British computer ever. Over one
hundred have been delivered to customers throughout the world. It is reliable,
easy to program, easy to operate...."
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THE ONGO NG DEVELOPMENTS:

Into the 1980's, there were mmjor technol ogi cal advances whi ch
were rapidly reflected in NZ hospitals - X-ray CT scanners (often
purchased after regional appeals); major sophisticated
radi ol ogi cal systenms were purchased; ultrasound scanni ng spread
rapi dly; in-house conputers becanme comon. Then into the 1990's
magneti c resonance i magi ng systens were introduced. It was a new
era.

Earlier stages of equi prment devel opnment up to about 1975 in
radi ot herapy, radiology, nuclear nedicine, inmaging, radiotherapy
treatnent planning, dosinetry, and bionedical equi pnment were
usual |y brought about by in-house design-and-build efforts by
hospital physicists and technical staff. |t was possible to

pur chase conponents, and with the help of our skilled technica
officers, to set up quite nmajor systens in nmany of these areas.
By the 1980's, this had changed, with the availability - at a
price, usually in the range $0.5Mto 2.5M of sophisticated
conmerci ally produced systens.

CONCLUSI ON

The people involved in those earlier days, hospital physicists and
technical officers appointed in the 1947-1965 peri od, began
retiring from 1984 onwards, so that along with the major change in
equi pnment systens, there has been a mmjor change in personnel. It
is unfortunate that coincident with these changes, there have been
great changes in our national fortunes, which have caused the

of ten-quoted 'w nds of change' to blow right through the health
system with sone degree of destruction of what has been built up
si nce 1945.

We woul d hope that as the next 'wave' of nedical physicists and
bi onedi cal engi neers conti nue on towards 2000 AD and a new
century, they may be able to rebuild, and build anew, as they
pursue their own new initiatives.

Hugh Jani eson
November 1995
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“Examining some of the equipment at the Dominion X-ray & Radium Laboratory are seven of the delegates to a meeting of hospital physicists
from all over New Zealand now being held in the city. Left to right: Mr R A Borthwick (Christchurch Hospital); Dr John Read (Head of
Cancer Research (Physical), Dunedin); Dr H C Sutton (Head of Cancer Research (Chemical), Dunedin); Mr H R Atkinson (Physicist in charge
of the therapy section at the DXRL, and convenor of the meeting); Messrs Hugh Jamieson (Dunedin Hospital); Ross Garrett (Wellington
Hospital); and Campbell Begg (Palmerston North Hospital)’ (Photo Christchurch Press, Sept 7 1954)
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Dunedi n radi ot herapy techniques, circa 1951

Treatment of ca tongue, right side; 200 kVp X-rays; HVL 2.0 mm Cu;
two fields; wax build-up/positioning block; isodose curves shown on
pl aster cast made from patient.

ek _3‘.__,.'_-.'-_.

Various radiumnoulds - top left: Christie Hospital design for
treatnent of ca lip (front + back 'planes'); top centre: nould for
i nside of cheek; top right: plaster cast of hard pal ate, and
(bottomright) treatment nould with slots for Ra tubes; bottom
centre: Ra nould for cavity in ethnoid (surgical access through
hard palate); bottomleft: denture with Ra tubes used to treat

| esion on | ower gum
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HOSPI TAL/ MEDI CAL PHYSICS IN DUNEDIN - 1945 to 1985
A personal overview of events and people - Hugh Jam eson
The background scene:

In Dunedin, there has always been a cl ose associ ati on between the
Dunedi n hospitals and the University of Otago, especially with
the Medical and Dental Schools, but also with other University
Departnents. Many nedical staff in earlier tinmes held joint
Hospital and Med School appointnents. This gave rise to various
argunents on the desirability of such joint appointnments; what it
has nmeant in a positive sense is a strong University linkage with
the hospital scene, and this has also applied in hospital

physi cs.

There is very early docunentary evidence of the use of X-rays in
Dunedi n. Dr de Lautour procured an X-ray unit in January 1899; he
wrote the first radiol ogical paper in NZ - "The | ocalisation of
foreign bodies by X-rays" in the NZ Medical Journal, 1900. |
have an ori gi nal radi ograph taken by Dr de Lautour dating back to
1899, given to ne in 1955 by the patient, who was a lad of 12 in
1899, and had shotgun pellets in his hand from an innocent

rabbi t-shooting expedition. The University |link was apparent in a
1921 letter about "one package of radi um bronide" sent to

"Prof essor R Jack, Otago Hospital & Charitable Aid Board,

Dunedi n." Bobby Jack was Professor of Physics until 1948, and
both Warren Sinclair and | were graduates under his reign.

In 1945, just post-WA2, there were effective noves by the newly
appoi nted radi ot herapist, Dr CWs (Peter) Jerram (Jan 1 1945),
who was a NZer with a British qualification from St Thonas's
Hospital, and the incunbent head radiologist, Dr W(Bill)

Sower by, to set up an @ago University Di pl oma of Diagnostic
Radi ol ogy (DDR), establish a School of Radi ography; and with

Prof essor Jack's help, to appoint the first hospital physicist in
NZ, who was to provide physics teaching in these areas, and to
develop the British 'style' of hospital physics on the
radi ot herapy scene.

The first NZ hospital physicist:

Warren Sinclair had just conpleted his Msc (Hons, Physics) at
Qago, with a thesis on the neasurenent of radon fromthe radi um
content in NZ rocks. Under Professor Jack's benevol ent eye, he
was appoi nted as ' Radi ol ogi cal Physicist' and began work on
Novenmber 29 1945. There was vacant space in the basenment of the
(then) new ' X-ray Block' in Hanover St; VWarren drew up plans for
an office, workshop, storeroom and a | ecture roomfor

radi ography lectures. It was typical for a physicist to start
work in a basenent area! He began with a Victoreen R-neter
(bought in 1938), slide rule, flexible curve, a half dozen
assorted handtools; acquired a light-top printing table for
plotting isodose curves, dental filns for protection checks.
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Thr ough John Read and the UK HPA Di agrans & Data Schene, he
purchased a sel ection of radiotherapy isodose curves produced by
the Royal Marsden Hospital. He was in business! He first
checked with filmbadges to see if there was any significant X-
ray penetration of the ceiling over his desk, which happened to
be directly under the radi otherapy Maxi mar 200 kVp unit -
"nothing found'. He spent 2 weeks at NRL in Christchurch with
Ceorge Roth and Bert Yeabsley; ordered further ionisation
chanmbers for the Victoreen R-neter; started up lectures with
radi ography students (foundation class of 4 students), with
practical work at the University Physics Dept; read journals, and
joined the British HPA in 1948.

Wthin the first year, Warren felt the need for sone overseas
experi ence, and obtai ned an appoi ntnent under Prof Mayneord at
the Royal Marsden Hospital, London. The (ago Board agreed to
pay him half-salary while he was away for 3 years; this was never
done for dubious reasons; Warren finally resigned while in London
and never returned, but as we know, then had a nmobst successfu
career, firstly at the Marsden, and then in the USA

Wil e working at Dunedin Hospital, Warren kept in touch wth the
Uni versity Physics Departnent; that was where | first net him

In 1947, | was conpleting ny Msc (Hons) degree, with a thesis on
X-ray crystall ography, using a gas X-ray tube and a primtive X-
ray spectrometer. These had been bought the year | was born (!)
and had lurked in a Physics Departnent cupboard awaiting ny
arrival in Dunedin, to be dusted off and given to me with a vague
suggestion that | get themto work, and use them | had an
unheat ed basenent room (of course!) to work in; JimMCahon
(later at NRL) had an adjoining room Warren rode up on his bike
one day while | was having lunch outside the Cock Tower, and
asked if | would like to fill in for himwhile he was away for
his 3 years. In those days, a physicist could join the DSIR
teach, or if fortunate, become a University junior |ecturer. |

t hought the hospital job an interesting alternative and agreed;
Warren gave me a quick run around the hospital scene for a couple
of hours and then vanished! | conpleted ny Msc, had a bri ef
hol i day, and started in as a | ocum on Decenber 16 1947.

The 1947 radi ot herapy scene:

After using a home-nmade X-ray plant, hospital equi pnent was
marvel | ous! The aged Maxi mar 200 (200 kVp; 8 mA), bought in
1938, had such a stable dose-rate (as given in the GE printed
brochure!) that any neasured deviation required a close | ook
first at the Victoreen R-neter itself, and then contenpl ation of
the X-ray unit (It was possible for the X- ray dose-rate with a
failing tube to drop off without any electrical indication to the
operator). The 'nodern' (ie post-WA2) equiprment (possibly
suppl i ed under the US Lend- Lease deal ?) was Westinghouse; a 200
kVp 16 mA Quadrocondex machi ne (vol tage-doubling, very reliable
circuit) and a Dernmadex 60-140 kVp machine, run only at 100 kVp
10 mA, for superficial therapy. Lurking in the background, and
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unused, was a Philips 50 kVp 2 mA ' Contact Therapy' unit. Down
in the basement was a ' Radi um Strongrooni, which any bank woul d
have been pleased to have, containing only a small |ead- shiel ded
safe storing about 800 ngmradi umin tubes, needles, 'seeds', and
two dubi ous 'radium plaques' with very thin front 'w ndows' so
that the enitted radiation was a m xture of beta and gamm rays.

Where to start working?

I was an avid reader of in-house and Medical Library
radiological literature, and went back to the earliest available
journals - BJR (back to 1937), also the AJR and Acta
Radi ol ogi ca. Even to a brand-new and totally inexperienced
hospital physicist in 1948, it was inmedi ately obvious that the
first requirenment in radiotherapy was for proper beam direction
techni ques (as devel oped already in the UK and described in the
BJR); it was al so soon obvious that 'deep therapy' at 200 kVp
(HVL 2.0 nm Cu) was grossly inadequate for npbst cancer sites.

W tried very hard with what we had, devel opi ng 'back pointers',
accurate angle indicators (ginbal nmounted), a better range of
treatnent field sizes (our own design, nuch [ater applied
usefully for nuclear nedicine collimtors); and patient
treatnent 'shells' with wax build-up

Nobody knew what a hospital physicist was, except the few

i mredi at e col | eagues - radi ot herapi st, radiologist, radiographer
- and unfortunate radi ography students! | have al ways been nost
grateful for the 'open house' norning and afternoon tea sessions
with Drs Sowerby, Jerram and Begg, to which | was nade wel cone
fromthe start, and where | enjoyed good conversation, |earnt
much about hospital life and practice, and net many nedica
speci al i sts, who dropped in for tea, or to discuss cases of
interest in radiology or radiotherapy. These 'sessions' were
initially in Dr Sowerby's office, and later noved across the

corridor to Peter Jerranmis office. |1 was also made wel cone in
the University Departnment of Physics, where there was a new head
in 1948, Prof Nimm. | took practical denonstrations and

experinents there, for radiol ogy and radi ography students, using
regul ar Stage 1 experinments and the |ike. My name appeared in
the QU Cal endar as 'Lecturer in Radiological Physics', from
1948.

"High-tech' nedicine had arrived in Dunedin in 1945, with a
Neur osurgery Unit, and a 'sophisticated diaghostic X-ray
Schonander skull unit, with 'C-armmunting. Allegedly, this
was provided at short notice when the (then) Mnister of Health
needed skull radi ography, and the shortconi ngs of ol der

equi pnrent was nmade clear to him In those early days (around
1948), radiotherapy was required for a nunber of brain tunours,
usual ly after neurosurgery. | had a special caliper built to

enabl e accurate head neasurenents, and we used the X-ray therapy
beam with | ead-screens in cassettes to check beamdirection in
the treatnment set-ups.
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The need for supervoltage:

In md-1948, Peter Jerramtook up a Fell owship at Menoria
Hospital, New York. Wth his British training in radiotherapy,
and his very witty conversational skills, he nmade a big

i mpression, and stayed on for a further 6-months, with his
famly joining himthere. Menorial at that tine had two one-
mllion-volt GE units, which reinforced the clinical advantages
of supervoltage radi otherapy. The British experience with
"radi um beam units from 1926 (one had as nuch as 10 grans of
radium!), together with the unique St Bart's one-mllion-volt
machi ne (1939) had al ready shown the advantages of negavoltage
radi ation, but technol ogy had not then caught up with 'denand' .
Peter Jerramls comrent on his return in md-1949, when he first
saw me - "W nust have a supervol tage machine"; fromwhat | had
already realised, | strongly agreed with him and over the next
few years, it was a recurring topic of conversation

Early beam direction attenpts:

We continued to attenpt inprovenments with what was on hand.
There was no physics workshop, but various nystified fitters,

pl unbers, and carpenters, willingly and skillfully made up
strange things for the young physicist. | also made use of the
Uni versity Physics Departnent workshops, but Prof N mmo thought
that the Hospital Board shoul d make sonme notional paynent for
their work. The first thing they made was a special ' pin-and-
arc' caliper for application to the patient in nmarking up
treatment fields; Prof Nimmp thought a charge of 5 pounds ($10)
was a nodest charge. The repercussions! | was sumobned to the
Medi cal Superintendent's office, where Dr Janes Thonpson, who
ran the hospital extrenely well with benevol ent supervision, was
in brisk conversation with the Hospital Board Secretary. The
latter suggested strongly that if Jam eson wanted gadgets, |et
himpay for theml Jamieson got a little excited at this, but
James Thonmpson waved hi m down, told the Secretary to pay up
whil e he gazed with sorrowful mystification at the offending
obj ect, pondering as a Scotsnman how such an odd-1 ooki ng thing
coul d possibly cost so nuch

It was hardly the start of 'high-cost technology' in hospitals,
but it remnds me strongly of the tinme 20 years | ater when we

i ncluded on our Capital Estimates for 1969, anong vari ous nodest
itens, 'l Gamma Canera - $83,000'. That also required a visit
to see the Medical Superintendent, now Dr John O eminson (a
strong- m nded Yor kshirenan, who said proudly the first tine

nmet him"Il know nothi ng about physics", which ended our
conversation), who wanted to know what this was all about; he
solved the problemby referring it to an appropriate Comittee.
Nucl ear mnedi cine comes up later in this story, but | still link
these visits | had to nake to successive Medica

Superi nt endent s-i n- Chi ef .
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Radi ati on protection:

From when | began in 1947, annual series of physics |lectures to
radi ography students continued, with practical sessions at O ago
Uni versity Physics Department. Radiation protection nmeasurements
wer e undertaken for radi otherapy and radi ol ogy staff, Chest
Clinics (nore later), and at the University Physics Departnent.
There, it had been their practice to run an unshiel ded gas X-ray
tube with a 250 kVp induction coil - when | checked this out,
standing at the top rear of the large lecture room ny only
protection ionisation chanber neter went rapidly off-scale,
signalling the end of that pastine. Internationally, in 1948
there were serious discussions as to whether the current
"tolerance dose' limt of 1 roentgen/week should be reduced by a
factor of 10, to neet concerns of geneticists. From 1950, in
nost years, there was at |east one X-ray registrar taking the

O ago DDR course, for which of course physics was a prine
requirenent; | enjoyed these sessions.

TB Chest dinics presented particular protection problens. Fixed
vertical fluoroscopes were in use, with a short target-tabletop
di stance, no inmage intensifiers of course, operated wth good

i ntent by chest physicians. These conditions required dark
adaptation (long since forgotten!) by the operator, preferably
for 40 mins, with use of red goggles to allow other work to be
done in normal lighting. One never-forgotten nonent was when on
a bright sunny Dunedi n day, the physician arrived, put on
goggles, called for the first patient, turned off the |ights,
took off goggles, wound up kVp and mA controls until to my
ast oni shed gaze the unit was running at 18 mAl | neasured the
exposure-rate at the patient's skin as 100 roentgens/ m nute,

whi ch was an excel |l ent radi ot herapy exposure-rate! To make
matters worse, these were patients with active-TB (and before
the days of effective drug therapy) for whomthe regul ar
treatnment then was to collapse the lung for 'rest', by injecting
air into the pleural cavity; fluoroscopy was used to check

whet her the |ung had expanded as this air was resorbed, so that
these patients had repeated fluoroscopy sessions, at about 2-
weekly intervals.

A nunber of hospital X-ray practices were changed; in radiol ogy,
| had protective cubicles for X-ray control panels built; we ran
our own basic film badge service before the days when this was
avai | abl e through NRL; for radiotherapy, new X-ray treatnent
applicators were designed and constructed by an obliging I ocal
firmto give better collimation of beams and a w der range of
treatnment fields.

Wth an enthusiastic radiotherapy registrar, Dr Frank Ransay
(started in Jan 1950), we enbarked on the construction of

pl aster casts of patients under treatnent, so that we coul d nmake
up wax 'build-up' blocks for nore accurate radiotherapy, with
beam direction. W had no experience of the use of plaster; an
early nenorabl e occasi on was when we just poured surplus nixed
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"runny' plaster down the Physics Wrkshop sink. | shortly
afterwards had a visit at afternoon tea by the head pl unber (who
al ways wore a hat), who very politely asked nme to acconpany him
downstairs to this sink, where the whole outlet pipe was solid
with plaster. He never did say to me what he had obviously said
to his staff... In short order, we had a bright new plaster trap
supplied to facilitate this new work.

| was al so asked to make protection checks around Dunedin,
especially at shoe-shops using fixed vertical fluoroscopes to
enabl e custoners to check how well shoes fitted feet. This
called imediately for added aluminiumfilters (except for one
shop where the union rep had already insisted that sonething be
done). These units were of course |ater banned.

New York 'experience', 1953:

In 1952, | was offered a Fellowship as a trainee physicist at
Menori al Hospital, New York, for 18 nonths. This obviously came
about from Peter Jerrami s earlier associations there. | was
able to obtain a Fulbright Travel Award, and | left NZ on
Decenber 31 1952, with Marjorie and our famly to follow The
trip was by sea (ss Rangitane) to Panama, and by air (DG 6) to

New York via Manm . Post WA2, US dollars were still very hard
to cone by in 1952; ny bank nmanager was quite excited to get ne
Us$80!! | took US$40 with ne; he earnestly sent the other US$40

to the Chase Manhattan Bank in New York to establish ny
"creditworthiness'. For a |ocum physicist at Dunedi n Hospital
in my absence, | was fortunate to find Oven Snith, a young
graduat e physicist who was a secondary teacher - in those days,
physi cs graduates were few and very far between, and | woul d not
have been able to go to New York w thout finding soneone in ny
pl ace.

Menori al Hospital, on East 68th St, was a prestigious centre,

wi th John Laughlin just appointed as Head of Physics. There was
excel l ent equiprment, with a GE 1 W resonant transforner; a
recently installed Allis-Chal ners 24 MeV betatron (with its own
team of physicists and technicians!) and a row of about ten 250
kVp GE nachines. dinical physics was just devel opi ng, and
found that | was well up with their stage, fromny Dunedin
readi ng and work. | was given the assignnent of conmi ssioning a
rotation-therapy 250 kVp Westinghouse nachine, with a rotating
(upright) chair, primarily for neck and chest cases. A |lot of
physi cs devel opnent was needed; | had an enthusiastic young
radi ot herapi st to work with. One evening a week, and Saturday
norni ng, was allocated to physics nmeasurenments on vari ous
radi ot herapy plant including their betatron. A group of young
physici sts worked there; we got on well together. | enjoyed New
York, and was able to neet a nunber of nmjor 'players'

i ncluding Edith Quimby and Carl Braestrup.

Unfortunately, my enthusiastic radiation protection forays
around Chest dinics in Dunedin caught up with ne, and
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devel oped early pulnmonary TB. | found out what Menori al
Hospital beds were like, for 3 weeks in the sweltering sumrer,
and was then shipped up-State to Ray Brook Hospital in the

Adi rondacks for 6 nonths. | got busy there working in

their | aboratories, doing routine blood counts, which was useful
experience; | also saw sone of the country with other
staff/patients who had cars, and enjoyed the beautiful autumm,
which turned to snow. Daytinme tenperatures were down to about
-20 C, lovely crisp days! |In January 1954, | returned to NZ,
again by air to Panama, and ship to NZ (Shaw Savill ' Akaroa').

Back in Dunedin, Oaen Smith continued on at the Hospital unti
June 1954, so that | had tine to read and reflect, and to discuss
with Peter Jerramon and of f how we could nove into the
"supervoltage era'. This was also the tinme when Hugh Atkinson at
NRL took the initiative, with discussions all round, on setting
up the NZ Medi cal Physicists' Association, which had its very
successful inaugural meeting at NRL in Christchurch, on 9 Sept
1954.

The 1955 ' Supervol t age Appeal ':

Peter Jerramwas well known in Dunedin circles, so that on Feb 10
1955, a snmall group of us nmet in the Minicipal Chanbers, chaired
by the Mayor, Len Wight, to discuss setting up an Appeal
Conmittee to raise funds for a supervoltage unit. |t was soon
agreed to call together a larger group to establish an ago &
Sout hl and Appeal Committee. The Chairnman was Sir Gordon Bell,
Emeritus Professor of Surgery and al so Chairman of the BECC in
Dunedin, so that the BECC was involved in the project although it
did not initiate it. The full Comittee net, decided to proceed
forthwith, and all eyes fell on nme, as the youngest present, to
be secretary.

The Appeal Conmittee included business nen, an advertising agency
head, and a newspaper columist; it was a nost effective single-
m nded organisation. |t took unto itself the resounding title
"The @ ago & Sout hl and Super Deep Ray Cancer Unit Appeal ", was
extremely well organi sed, drew support fromthe whol e

Ot ago/ Southl and area in all kinds of comrunity and business
groups, and al though the target was set at 45,000 pounds

(%90, 000), noney poured in to the final initial total of 108,000
pounds ($216,000 - and renmenber that was the 1955 $). The Health
Dept and Governnent tried in various ways to prevent the Appea
getting off the ground - | still have sone letters about this -
it was claimed officially that "...two supervoltage units woul d
serve the country for many years to cone.." This opposition had
caused some Appeal Conmittee folk to feel that the Appeal target
shoul d be reduced before it was | aunched, but the newspaper

col ummi st, Tom Anderson, (who obviously had the best feeling for
the public 'pulse') said we should double it instead! He was
obvi ously correct.
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In 1955, the choice of supervoltage unit was limted. The GE 1 W
and 2 MV units were avail able, and proven, but the 2 MV unit was
enormous and needed a 3-storey building to house it; the 1 MWV unit
was of too |low an energy. Co-60 units had been introduced (and
Christchurch had one, a Theratron 'B') but Co-60 was in short
supply, especially for high specific activity and snall dianeter
sources. There was a 2 MV Van de Graaff generator (in a
pressurised tank), in use at Sheffield and el sewhere, which had
proven to be reasonably reliable and of npdest cost. The Allis-

Chal ners 24 MeV betatron had a proven track record since 1942 in

i ndustrial work ("..a radiographic unit used in filmng protective
pl ates for the AEC during the devel opment of the atonmic bonb..")

but there were only a few nedi cal versions (Wsconsin, Mnorial and
Toronto); they only operating with photons, but had the possibility
ahead of el ectron beans.

The Swi ss Brown-Boveri betatron was large, with an isocentric
nmounti ng, but a very |ow photon dose-rate, and so not a rea
option; the Sienmens betatron of that tinme had a trivial photon
dose-rate. The real potential |eader was the British-design of
nmedi cal |inear accelerator - Metropolitan-Vickers and
Philips/Miullard built these to neet the excellent British

MRC/ Radi ot her apeuti c Research Unit 1950 design ("Functiona
specification: 4 MeV Linear Accelerator for X-ray Therapy"). The
original design was for 5 MeV photon energy (but this proved in
fact to be 4 MeV), high dose-rate, adjustable diaphragns,

i socentric mounting - the fore-runner of several generations of

i near accelerators which are now in routine use. Bending magnets
had not been introduced then, so the "Series 1" machines were quite
high, with a straight 1-nmetre wavegui de/target assenbly. They were
just coming into routine production, and we did not favour a

pr ot ot ype machi ne.

For the O ago/ Sout hl and Appeal, our choice initially was the 2 W
Van de Graaff, at a cost of $56,000 (about conparable to Co-60, but
with a higher constant dose-rate). In the event, with $216, 000, we
had to think again! The Health Dept and M nister could no |onger
try to sweep all this under the rug, but were anxious that we
shoul d get a machine different to others in NZ; Co-60 already in
Christchurch, and a Metropolitan-Vickers 4 MeV |inac shortly to be
purchased for Auckland followi ng their own successful public

appeal. Peter Jerram went wal kabout overseas to gaze upon
avai | abl e machi nes; he conferred widely, including with Warren
Sinclair. | discussed the options with John Laughlin at Menori al

Hospital, and nade a detail ed conparison of all avail abl e nachi nes.
The choice wi thout question fell on the Allis-Chal mers betatron

Peter Jerram (at Warren Sinclair's suggestion, | think) also
recomended a 'snmall' Co-60 rotation therapy unit, with a sinlar
one to be offered to Invercargill; (The nachine of choice here was

finally the Theratron C- Il (55 cm SAD) in 1961)

I well renmenber the Appeal Conmittee meeting where Peter Jerrams
recomendations were tabled. His third recommendati on was for a
m croscope. Wth the first two nmain recommendati ons for
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substantial suns, it was quite understandable that Sir Gordon Bell
as Chairman, cleared his throat and asked: "Dr Jerram do you mean
an el ectron microscope?” He was relieved to hear that a norma
optical mcroscope would suffice for the purpose intended.

Pl anni ng for Wakari:

Once the 'supervoltage era’ was forced upon the Health Dept, the
O ago Hospital Board (OHB) called for plans to be drawn for
suitabl e buildings (the 'supervoltage' portion to be paid for by
the Appeal ). The Radi ot herapy Dept at that time was on the 'ground
floor' (strictly the first floor) of the 'X-ray Block' fronting

onto Hanover Street at Dunedin Hospital. N el Wales, son of the
senior partner in Mason & Wales, Architects, was given the job of
drawi ng up plans. | was heavily involved in this; we got on just

fine. N el drewinitial draft plans for the Dunedin Hospital site
adj acent to the existing building (and not far from where the
present Radi ot herapy/ Oncol ogy building is), but when the Chief

Engi neer vetoed the proposal, on the grounds that it would
interfere with the 'sacred' ring steam mains for the whole site
(long since gone, both Engineer and steam mai ns!), successive waves
of administrative hands wafted the to-be-built Departnent to the
Wakari Hospital site. |In our ongoing collaboration, N el Wles and
| drew up what | still consider were then very acceptable plans for
radi ot herapy, nedical physics, the enbryonic nucl ear nedicine work,
and inportantly, adequate research roons for John Read (radiation
bi ol ogy) and Harry Sutton (radi ation chem stry).

Al this activity went on in 1956-57, with the new buil ding
conpleted in 1958. The betatron was ordered and arrived late in
1957. Installation was carried out in January to March 1958. Wth
all the public interest and pressure, we had to begin our physics
work in the inconplete building, with worknen all around, no
heating or fixed lighting (but betatron power available!), nmud and
duckboar ds out si de.

Qur Physics 'teani:

On June 28 1955, with goodwill on the part of the new Chief

Engi neer (a Wl shman, Jones by nane) | was able to have Colin
Medcal f start working with me as our physics technician; this was a
very amicable and fruitful long-termassociation. Colin rapidly
became a highly skilled Technical Oficer who contributed greatly
to all our endeavours over the next 30 years. Al our NZ centres
have been nost fortunate in having equival ent technical people
wor ki ng al ongsi de [ ocal hospital physicists; | know how nmuch we
have all appreciated and val ued their contributions. Then in |ate-
1957, with sonme m sgivings the Hospital Board approved the

est abl i shnent for a second physicist! Radical thinking! |In those
days, there were very few physicists about; our advert only
attracted one applicant, Howard Tripp, who was duly appointed in
January 1958. W then had a team of three, together with an X-ray
servi ceman, Ted Dickey, who was notionally under the Electrica

Engi neer, but worked hard and well with us until his sudden death
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with a heart attack at work, one lunch-tine. W mssed his
cheerful personality.

The Bet atron:

The choice of the A-C betatron, with 40 years hindsight, was stil
an excellent one. The betatron was nore-or-1less 'condemed' by
several visiting commttees over the years, as being noisy
(correct), non-isocentric (correct), limted in field sizes
avai l abl e (correct) - but then nost nenbers of these supposedly

i nvestigative comrittees had no personal experience of clinica
supervol t age radi ot herapy; none had any experience of electron beam
therapy. On the positive side, the photon beam had an adequate if
not hi gh dose-rate; % depth dose was ideal; the electron beam
energi es which becane avail able after our |ocal devel opnental work
(6-20 MeV) cane to be regarded everywhere as those essential for a
nodern unit; the reliability of the betatron over its active
working life of 32 years (!) greatly exceeded that of any
conpetitive machine. |Its original cost was about that of linacs
then available. The photon energy (24 MeV) has also conme to be the
hi gh energy required of nodern replacenents, 30 years on

The problens with the betatron were | argely physics matters -
dosinetry in 1958 (when this nmachi ne was conmi ssi oned) for high
energy photons had all sorts of question-marks; there was little
clinical physics data available (although we obtai ned sone i sodose
curves from Menorial Hospital, they differed fromour nachine); X-
ray collimtors had to be designed and built; beamfl atteni ng was
uni que to each nmchine, as was beam nonitoring; we had to devel op
our el ectron beam operation conpletely, starting with only a dua
beam donut (photon / electron) and an Allis-Chal ners' transm ssion
nonitor. This work included beam scattering foils; collinators;
added protection; totally reliable beam energy/scattering foi
selection. W ran daily dose calibration checks throughout the
working Iife of the betatron, and never ever had any clinical

probl ems due to machine mal function. This was, and is, a great
tribute to our small nedical physics team of physicists and physics
technicians, and X-ray servicenen, who worked together over al

that time. The only problenms canme when the engi neers (Chief

Engi neer and El ectrical Engineer) tried to, or did, interfere,
claim ng that they were the proper people to 'look after' the
betatron. They caused sone unpl easant problens. A saga fanmliar to
all centres in NZ, and nmany in the WK

The begi nni ngs of nucl ear nedi ci ne:

Nucl ear medicine (surely a misnonmer, | always thought?) in NZ
hospital s has been noted as beginning in 1948, with some |- 131
studi es being carried out at Christchurch Hospital, with physics
assi stance by George Roth and Bert Yeabsley from DXRL (now NRL).
Perhaps that isn't the full story, because when the Dunedin

Hospi tal dispensary was cl eaning out old stock, they unearthed sone
"radi oactive selenide'. The use of this had been devel oped at the
Bristol Royal Infirmary for the treatnent of cancer, and so was
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Wakari Hospital: Ground floor - Radiotherapy Departnent
(1957/ 8 extensions) First floor - Medical Physics, and
Radi obi ol ogy Research

T

Al lis-Chal ners 24 MeV Betatron, Wakari Hospital, March 1958
(Dr Frank Ramsay hol di ng pendant controls; Howard Tripp as
sinmul ated patient. Note 60 cmdia water w ndow, TV canera.



Betatron: 1nside nmagnet doors, show ng al um ni um coni cal
conpensator, with our alignnent jig in place. Also
visible, magnet field coils, transm ssion nonitor. 1958.
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Al

21 MeV 'natural' electron beam at open aperture in door,
showi ng asynmetry caused by fringing nagnet field; the
problemwas to achieve a uniform'scattered" beam for use.
1961 devel opnental work; Kodak 'Translite' pearl-based film
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not a diagnostic test. An article by a Dr AT Todd in the British
Journal of Surgery vol 21 no 84 1934 described the use of two types
of colloids, including this radi oactive sel enide, given
intravenously in conjunction with X-ray therapy. A panphlet with
the anpoul es made interesting reading; the results obtained were
stated to be good, 'all things considered...'

| -131 therapy started up in Dunedin in 1950, with two spectacul ar
cases to begin with. The first was a | ady, who as the story goes,
was visiting her GP, who noticed that her hat was on at a jaunty
angl e; on enquiry he found she had a 'bit of a lunp', a

hem spherical shape 100 nm di ameter, in her skull. On Aug 15 1950,
using 400 uC (15 MBq) 1-131 as a tracer dose, this was found to be
an active thyroid secondary; after thyroidectony, she was treated
successfully with 62 mG 1-131. Another feature of the case was
that we picked up another secondary in the spine before there was
any clinical evidence or radiological detection of it. The patient

was still alive and well in 1955, and steadfastly refused to cone
back for a check-up. The second patient had a toxic goitre, and
several thyroidectomes, which had affected his vocal cords - [-131

therapy for the residual nodul es was highly successful.

In 1955, at Dunedin Hospital again, the origins of nuclear nedicine
wer e devel oping. The Qtago Medi cal School across the road provided
many useful contacts, including the Thyroid Research Unit, with Dr
Purves and Duncan Adans setting up 1-131 thyroid uptake tests. Dick
Purves designed an excellent detector 'head' , using a pair of &6Pb
gei ger tubes (26 cmlong, |ead-inpregnated copper cathodes) and
massi ve | ead slab shielding, trolley nounted. This gave reasonable
detection efficiency (for those days) and good geonetry, so that 15
uC (0.55 MBq) |-131 gave reasonable results, with counting at 8,
24, and 48 hours. They had a '128 (binary) scal er; people today
would find it hard to believe that binary scalers, with nmuch
arithmetic, were in common use, and all cal cul ati ons were done by
slide rules. | agreed to continue this work at Dunedin Hospita
rather than in the Medical School, from Septenber 1955, and set up
a basic radioisotope lab in a small storeroom adjacent to nmy own
office - in the basenment of course!

P-32 was first used therapeutically in June 1954, a case nenorable
in that the patient was incontinent, and had broken skin on his
hands as a result of gout. The resulting contam nation al ways made
me thoughtful about therapeutic applications of radionuclides.
(Then there was the later case, of a patient taking a drink through
a straw of an 1-131 solution for a thyroid uptake - when he

sneezed!.... Not to nention a certain senior surgeon, wth great
confidence injecting Au-198 into a patient for sone purpose | have
forgotten, when, as he clained, "the syringe exploded!'". He was

the first staff menber we introduced to the shower | had insisted
on including with the building plans, in case decontani nation was
required...) Oher radionuclides came slowy into use in Dunedin -
Au-198 was first used in treatnment in June 1957.
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Physi cs in radiol ogy:

W were also regularly involved in radiol ogy; teaching physics for
the ago DDR to X-ray registrars was an ongoi ng, and pl easurabl e,
activity from 1950. Efforts to inprove radiation protection
continued, with the addition of control booths; graded filters for
radi ography in pregnancy, shoulders, skulls; and so on. Colin
Medcal f and | produced an effective manual cassette changer for
Charl es Begg's highly-regarded neuroradiol ogy work, in the days
when these were not avail able conmercially.

Physi cs wor kshop; Colin Medcalf:

By 1957, we had been able to purchase and instal workshop equi pnent
(lathe, drillpress, bandsaw) in the so-called | aboratory adjacent
to ny office (basenent still); this was viewed with great suspicion
by the Chief Engineer and with disbelief by the Electrical

Engi neer. Colin had begun on his career of producing precision
accessories of all kinds dreamed up by the physicists. At al
times, he worked al ongsi de physicists when naki ng neasurenents in
radi ot herapy, radiology, nuclear nedicine, and so on. This neant
that he knew requirenments, and could nodify our designs with
insight, and to our advantage. The great advantages of this were
obvi ous to anyone who had visited najor overseas centres, where

wor kshop staff were renpte fromthe neasurenment scene, and had to
work only from drawi ngs provided by physicists or others.

Early conmputi ng:

In 1956, when early conputers were on the distant horizon, | was
approached by a good friend, M R C Burgess, senior partner in the
maj or accountancy firmof Barr Burgess & Stewart. Hi s thinking was
far ahead of his tines, so he was aware of the comni ng
possibilities; he asked ne to help himand his associate, M ss
Homan, in working through a Californi a-based busi ness conputer
programi ng course "Progranm ng for Business Conputers" (Business
El ectronics Inc, 420 Market Street, San Francisco). This was a
very interesting association for ne over the next 2 years; | have
sonetines contenplated the outcone if | had continued on with them
However, by that tinme the betatron was on order, and | was
comitted there.

Conput er input at that stage was by punched cards or paper tape;
programi ng was a nost |aborious individual process. Bob Burgess
was curious about electronic hardware, so | was able to show him
our 1956-purchased 'advanced' radioi sotope counting equi prent
conprising a 'decade' scaler (dekatrons with circular display on
illum nated pins) and a scintillation head with a "big" 0.75 inch
(19 nm dianeter crystal, which inpressed himgreatly!

As a side comment, | also knew a senior partner in another ngjor
accountancy firm he gave ne his considered opinion, probably in
1958, that "...in time, there will probably need to be two business

conputers in NZ, one in the North Island, and one in the South
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Island..." There has been this curious NZ admi nistration attitude
about new maj or devel opnents - | first met it in 1955 over

supervol tage radi otherapy - that "Two units will serve the country
for many years to conme - one in the North and one in the South.."
There was an early suggestion that Christchurch should be THE

nucl ear nmedicine centre for the country. Here it is again in 1958
over conmputers, followed later, around 1975, by the Heal th Dept
nmonument al f ool i shness over conputers; it reappeared around 1980
when X-ray CT scanners becane available. | suppose the originator
of these policies was King Canute with his celebrated directive to
the sea.

Life at Wakari Hospital

And so in 1958 we noved to Wakari Hospital, with the Medica
Physi cs Departnent, and John Read's Departnment, on the first floor
above the Radi ot herapy Departnent. Wen plans were being drawn up
there actually was a suggestion that the physics services could be
housed in an adjacent basenment. | told Niel Wales that the
basenent in the new buil ding should not be habitable for hunmans,
but satisfactory for storage only. He agreed. Wen the ground fl oor
area spread out too far for the Medical Supt-in-Chief's liking,
with a wave of the hand he consigned physics etc to the first
floor, which nade a nmarvellous setting, with - for the first tine,
both for hospital physics and for John Read - adequate space and
facilities, coupled with a wonderful view out northwards to M
Cargill. Fromthe workshop wi ndows, you could see the sea!
Visitors, both local administrators, and all others, admred the
views; the fornmer wondering how it had happened.

Bet at ron comni ssi oni ng:

The betatron absorbed our energies early and |ate from March 1958;
we had to devel op our own dosinetry techni ques, beam alignnent
techni ques, isodose-plotting, beamdirection, and so on. Film
dosinetry (using fine grain industrial filn) proved successful for
our early isodose plotting; our Baldwin 'lonex' doseneter arrived
right on cue, and was indispensible for many purposes - output
neasurenents; depth dose; cross- field plots. | still renenber the
first time | pressed the control button to raise the betatron 5-
tonne head on its supporting colums, just as a workman happened to
fire a ramset gun into the wall behind me; | can still feel the
shock! We worked late every night, and found our precarious way in
the dark al ong duckboards on the nud, often to all clinb into
Howar d' s anci ent - but - el egant Vauxhal I, to career homewards.

Especially with the maj or successful public Appeal for funds, there
was pressure fromall sides for an early start-up of patient
treatnents. We had to continue our physics work during building
conpl etion, subject to interruptions by contractors and visiting
"firemen'; and late working up to 10 pmwas routine. Qur famlies
hardly saw us for 3 nonths. Treatnments (24 MV X-rays) began on
July 9 1958, with Wdnesday afternoons kept free for ongoing
physi cs purposes.
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QG her facilities:

For radiotherapy treatnment sinulation, we designed a swivelling
gantry with X-ray tube at one end and an inmage intensifier at the
other. W had | ooked at the possibility of xeroradi ography which
was beconing avail able, but it was not proven in routine use.
There was also a small theatre for biopsies and radiuminsertions,
as had been the case at Dunedin Hospital. And a ' Radi oi sot ope
Clinic' and 'hot |ab'.

The betatron was air-cooled, and with 19 kW power di ssi pation, an
air-conditioning plant was obviously essential; this was nuch
appreci ated by staff and patients. Even with sonme attenpted noise-
reduction by suitable roomlining, the sound | evel was 90 dB in the
treatment room but it was a pure sine waveformat 150 Hz! W had
t hought of providing an out-of -phase sound signal at the patient's
head position, but there was never tinme to pursue this.

Early Wakari years 1958-62:

The years 1958-1961 passed very rapidly. By 1961, we had begun
physics work on the betatron electron beam The snall Theratron C
Il arrived in July 1961 for installation in the I arge room we had
provi ded for the second nachi ne, w thout knowi ng what it woul d
finally be. For Christmas, 1961, we took delivery of a Picker
"Cliniscanner’ for organ imging in nuclear nedicine. This had
only a 50 mmdia crystal, and a vibrating stylus printing out in
shades of grey on teledeltos paper. Wth the eye of faith, a
seni or surgeon clainmed that he had seen an hydatid cyst (proven at
subsequent surgery) so that the stocks of nuclear nedicine rose
sharply. They were busy days!

RBE - Betatron 24 MV X-rays cf 200 kVp X-rays:

In 1960/61, with John Read as the senior partner, and using his
famous broad bean roots as test mmterial, we evaluated the RBE of
the betatron X-ray beam This was interesting and useful work; our
published results with a nean RBE of 0.85 agreed closely wth
overseas work surveyed by VWarren Sinclair. The discovery from 1954
of errors in the early determnation of the 'roengten' (unit of
radi ati on exposure) was still in the air; the 'new small' roentgen
had replaced the '"old big" roentgen; the 'rad had been introduced;
sonme radiotherapists overseas were disgruntled about the whole
dosi netry busi ness.

During 1962, we were able to bring our electron beam work forward
to the point where by the beginning of 1963, treatnment with
electrons, initially at 20 MeV, was possible, but clinica

ent husi asm was sl ow i n devel opi ng.
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Overseas | eave 1963;:

In 1963, | had the opportunity to take 6 nonths study |eave on an

| AEA Fellowship to the UK, so with the whole family, we set sail in
March on the 'Northern Star'. The 5-weeks trip gave us a good
break fromthe pressures of the last few years. | greatly enjoyed
and appreciated the round of visits set up by the British Council,
visiting many centres in England and Scotland. | made nmany usefu
contacts with nedical physics staff at all |evels, which were

i nval uabl e over the next 20 years. | was interested to see the
whol e- body counting work at Leeds and el sewhere; this was the stage
where solid state electronics had just replaced thermonic val ves,
so that conpl ex counting equi pnent becane conpact and heat

di ssipation fromlarge racks was no | onger a problem | also saw
the British enbryonic gamma caneras. |In the UK, |inear acelerators
rei gned supreme; at Christie Hospital, Manchester, sonme senior
physi ci sts considered clinical use of electron beans was al nost
unethical (!), so that our Dunedin work was not viewed with favour
t here.

| should perhaps note here that in Dunedin, we had the 20 MeV

el ectron beamready for clinical use in March 1963, although the
first patient was not treated until later in the year, when we were
inthe UK In a 1973 US review article by J C Katterjohn, on the
use of betatron photon and el ectron beans, he states "...On May 1
1963, electron beamtherapy was started in the Dept of Radi ot herapy
at the MD Anderson Hospital in Houston..." (where Warren Sinclair
then was). It was pleasing to see that Dunedin could al so offer
the same facility by that tine.

The Christie did have the uni que Metropolitan-Vickers 20 MeV
betatron, based on the original GE design (which was turned over in
WAR2 to Allis-Chalners to develop), but it operated with the photon
beam only. This centre was also the proving ground for the new
Metrovick 4 MeV linac, but | was interested to note that |arge
patients were selectively treated on the betatron, which of course
gave nmuch better % depth dose.

About peopl e:

An account of this kind cannot proceed linearly with the passing
years, because the fields of hospital physics endeavour nultiplied,
and the nunber of people involved increased greatly! So sone
conments on people involved in earlier days:

Howard Tripp joined me on Jan 6 1958, by which tinme the betatron
was being installed, to join Colin Medcalf and nyself as our

m ni scul e ' Physi cs Teani voyaging on into unknown territory. It is
extraordinary (?appalling) to | ook back at what was expected of us,
i n comm ssioning a new supervol tage nmachi ne about 6000 niles from
the makers, with negligible machi ne or physics data, and earnest
expectations of clinicians and public for its early use with
patients.

39



The sane conditions applied in Auckland, with their new 4 MV
Metropolitan-Vickers linac; the Theratron-B in Christchurch was a
much nore straightforward proposition, but still required a | ot of
physics input. The betatron began routine clinical treatnents on
July 9 1958, after 3 nmonths physics work (during which the building
was al so bei ng conpl eted).

After this initiation and much hard work, Howard felt the need to
go overseas hinself, to see sonething of hospital physics in the
UK. And so in 1961, with Margaret and their 2 children, and no
financial support fromthe OQtago Hospital Board (OHB), (but unpaid
| eave 'granted'!) they set sail for London, where Howard worked at
St Thomas' Hospital, just over the Thames. There he becanme quite
fascinated with the devel opi ng work in nucl ear nedicine; they
returned to Dunedin late in 1962 after 14 nonths away. W were
then devel oping the betatron el ectron beam the Picker Ciniscanner
was in use; | was preparing to go overseas in March 1963; they were
busy days i ndeed!

By the end of 1963, we were becomning overwhel ned with work on al
fronts. Fortunately, | was able to get approval to enploy a senior
physi cs student for each University long vacation. This extra help,
with a succession of good young graduates, was quite inportant to
us especially in the 1960's. Neil Sullivan was the first of these,
as a new BSc (Hons) graduate, who worked for 11 weeks from Nov 18
1963. Then in Decenber 1964, | was pleased that we were able to
appoi nt one Fergus Thonmson, who al so had just conpleted his
BSc(Hons), for the long vacation initially, and then as a permanent

staff nenber. | gave Fergus a minor job of work to do when he
first started; he rapidly reappeared with it done. This went on
for a while, with rapid conpletion of all jobs. | took a deep

breath, and said to Fergus that we needed a col our printout head on
the diniscanner, as the teledeltos gray scal e was obviously

out roded. He gul ped; went away; reappeared before long with circuit
drawi ngs of what was needed. In those days, we had reasonabl e
freedomto develop projects on our own initiative, with a nodest

al l ocation of capital estinmates noney. Fergus and Colin Medcalf
went into partnership, and during 1965, while keeping up with other
wor k, they devel oped between them an extrenely effective and
reliable printing head, with 6-col our ribbons we obtained fromthe
UK. The provision of colour scanning put organ inmaging on a mmjor
growth curve in 1966, with clinical oversight provided by Dr Allan
McArt hur, who was working as a radiotherapy registrar (but also a
qualified radiologist). As this work expanded, it began to
encroach on Radi ot herapy Departnment space, which caused sone
friction - but that cones later in this account. Fergus al so took
over our electronic design work of all Kkinds, notably doseneters
for the betatron, to replace the ageing original dose nonitors. W
all enjoyed working together - and hard work continuously it was.

At the end of May 1965, Howard left us to go off with high hopes to
becone the first hospital physicist at Wi kato Hospital, Hamilton
where Dr Al an Lomas was setting up the new Radi ot herapy Departnent.
Howard started there on June 14; tragically, he died on June 19,
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the day after an accident outside Wi kato Hospital - he was hit by
a taxi when he nmust have been wal ki ng al ong deep in thought about
his work. It was a tragedy for Margaret and their 2 girls, with
their son born later.

Qur Medi cal Physics Departnent:

Returning frompeople to events of those tinmes: From 1963, our

m ni scul e Medi cal Physics Departnent becane involved in a w de
variety of endeavours. In the first place, because of my brief (8
lines) original conditions of appointnment, which did not firnly
place nme in any particular clinical Departrent, | clainmed

al | egi ance to the Medical Superintendent-in-Chief, which becane a
cause of frustration especially to radiotherapists! This gave us
sonme freedomto tackle useful projects in any clinical Departnent.
(And the Annual Reports required for the Med Supt-in-Chief have
preserved excel |l ent summari es of what we were up to in the 1960's).

1963 activities:

In 1963, we reassessed our supervoltage dosinetry, ie for betatron
24 W X-rays; the 20 MeV el ectron beam (available for clinical use
in March 1963); and our snmall Theratron C- Il Co-60 unit (installed
July 1961; began routine treatnents on 11 August 1961). W had
little physics tinme for setting up the Co-60 unit, but after the
betatron devel opnents, it 'cane easy'. The bul k of nucl ear nedicine
work as such was mainly |1-131 uptakes still; we were pleased to
find that year, by conparing our thyroid detector collimting
systemw th that brought around by Dr Gomez-Crespo for the | AEA,
that our systemwas better than his requirenents. This related to
our past experience in designing X-ray collimtors to give mnimum
penunbra; the two reciprocal situations (treatnment, and detection)
were closely sinmlar in requirenents.

Betatron el ectron beam

In 1964, we set up our supervoltage dosinmetry in line with the
British HPA/NPL Code of Practice 1963 - while | was in the UK in
1963, | was fortunate in being able to attend the NPL conference
when this was set up, so that | was able to appreci ate what was

i nvol ved. W were al so busy setting up the betatron el ectron beam
for operation at 10 MeV as well as at 20 MeV. This required a
conpletely fail-safe system of scattering foil selection. |

t hought out a systemusing a betatron 'leg turn' voltage signal

whi ch was quite energy- specific; Fergus quickly built the
necessary electronic circuit; Colin Medcalf built and installed the
scattering foil nmotorised system It operated conpletely
successfully throughout the life of the betatron up to its
deconmi ssi oni ng in Decenber 1990.

Diversity of work in 1964:
One 'extramural' activity Howard and | indul ged in during 1964,

wi th Frank Sanderson from QU M neral Technol ogy, was a survey
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around Dunedin and tago of background terrestrial radiation,
arising fromsonme published comrent by Sir Ernest Marsden (DSIR) on
hi gh background radiation from Qago road netal. The nmjor quarry
owner asked if he should shift his quarry! This involved us in
measurenents at quarries, in houses around Dunedin (wood, brick
iron/tile roofs), at different altitudes (seal evel to about 1100 ft
(330 nmetres) at Hal fway Bush), and over different subsoils. The
best location to live, if |ow background was the criterion, would
be on a wooden houseboat on a major lake. | found all this
interesting because of work | had seen in Leeds in 1963, where they
were into background radiati on neasurenents, and whol e- body

radi oactivity assessnment. W found no significant overall increase
in radiation dose to humans due to this quarry gravel. | have

si nce wondered what radon levels were in various situations, but
this particular quarry gravel was a hard phonolite, and | think
radon | eaching would be mnimal...

We also set up a nethod of sterilising small quantities of soi
sanpl es for M crobiol ogy, using Co-60 radiation fromthe Theratron
C 1l (later, using the Theratron-80); the m ni mum dose we used was
2.5 negarad, with overnight and weekend irradiation - it was really
just nmaking use of 'wasted' out-of-hours radiation tine. W also
set up a nmethod of seed irradiation for Maurice Jenner, of Dunedin
Teachers' College. He was busy establishing the extrenely useful
set of 'science kits', using surplus University equi pment, which
were nmade available to all secondary schools. W settled on
irradiation of peas, providing himw th 'packs' given a range of 3
dose levels (10, 30, 60 Krad), which could then be grown under
controll ed conditions by students. They could then nmeasure the
grow h reduction with increased dose.

Anot her interesting 1964 effort was to copy watermarks in paper
Qur University Library wanted to check the authenticity of part of
an 18th century book by conparing watermarks in different sections
of the book. Watermarks cannot be photographed; a nethod had been
devel oped overseas using rather expensive beta-emitting

radi onucl i des, but we needed to do it at little cost. |In fact,
used secondary electrons enmtted in the backwards direction froma
| ead sheet irradiated with 200 kVp X-rays. This was really quite
sinple for us to do, as we had done extensive filmdosinetry with
the betatron, and had suitable fine grain film

At the other extrene of thickness, we were asked to use the
betatron for industrial radiography (its first use), by sone
Dunedi n steel foundries. W were able to take good quality

radi ographs of up to 6 inch (150 nm steel castings. Sonme of these
"jobs' were extrenmely heavy, which required those asking for this
radi ography to provide large nobile jigs to bring their '"exhibits’
in, and facilitate beam alignnent.
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Uncomon radi ogr aphy:

Watermark i magi ng 1964. Set-up with 200 kVp X-rays, HVL 2.0
mrCu, 50 cm FSD, single ermulsion Ilford N560 film 1 mn exp.
Beam ai ned at 'sandwi ch' of film sanple, and sheet | ead.
Secondary el ectrons froml ead gave excellent results. This

hi storical photo with an NZ 10/- ($1) note shows good detail

Research problemw th NZ skinks, 1992: to count tail segnents.
Used superficial X-ray therapy unit; 20 kVp; HVL 0.1 nmm Al;
10 mA; 60 cm FFD; 15 sec; Kodak | ndustrex-Mfilm
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1961; Modi fied Cliniscanner, w th added

Pi cker ' Ciniscanner',

Denonstrati on of original use, col our printout; now ceiling-nmounted
Wth tel edeltos paper + vibrating over (former) X-ray table; 1967
styl us
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1965 - continui ng devel opnents:

In 1965, the betatron was still operating well; it had run up
4000 hours by the end of 1965 (7+ years); there were some m nor
fatigue fractures in non-vital sheet steel conponents; we were
working on 6 MeV el ectron beam operation; we continued to do sone
i ndustrial radiography (up to 15 cmsteel) for local foundries.
We used Co-60 for 'thinner' objects. Howard left for Hamilton
Fergus and Colin were busy building the col our scanni ng out put
system for the diniscanner; we had nade provision on our Capital
Estimates for twin scintillation counter units for radionuclide
renography, with the heads nmounted below an old X-ray table we
"borrowed’ from Allan MArthur. The Royal Marsden (Warren
Sinclair design) Au-198 gold grain 'gun' was now i n use; we nade
up nore specially shaped filters for use in radiol ogy.

The NZMPA net in Dunedin Nov 17-19 1965, with only 6 able to
attend. The newspaper photo about the Conference showed the CHB
Chai rman addressing the front row of the Conference - it did not
i ndi cate there was only one row

21 years on:

1966 was noteworthy in several regards - it was 21 years since
Warren Sinclair first set foot in Dunedin Hospital; the Dept of
Heal th approved bursaries for the training of physicists; we
forwarded our Dunedin % depth dose data (24 WMV X-rays; Co-60
ganma rays; 20 MeV and 10 MeV el ectron beans) to the British HPA
for inclusion in the new BJR Suppl enent on Depth Dose Data being
prepared. W set up a motorised traversing couch for use under
the betatron for whol e body- surface irradiations of patients
unfortunate enough to have nycosis fungoi des.

Col our scanni ng - Dunedin-style:

The major work in 1966 was the introduction for clinical use of
the Thonmson/ Medcal f col our-scanni ng system on the Ciniscanner!
At the same tinme, we were able to begin using M-99/Tc-99m
generators (the first generators were rather primtive); Fergus
devel oped and tested Tc-99m | abel | ed sul phur colloid for liver
scanning. W could now provide scanning for liver (Tc-99m

ki dney (Hg-197), brain (Hg-197), thyroid 1-131). The point was
made that we still had to carry out this work at Wakari Hospital
while the nain patient beds were at Dunedin Hospital. In this
regard, as one radiologist said to ne, "Wakari Hospital is about
as close to Dunedin Hospital as is Mars!"

As an historical footnote, | cane across the text of a paper |
gave at the NZMPA 1966 neeting, entitled "21 years of hospital
physics in NZ". One coment reads "...The use of nodern

equi pnrent and the nore recently devel oped radi onuclides. .. has
brought about bi g changes...About 10 years ago (1956),

suggested to the head radiol ogi st that radionuclide diagnostic
tests really belonged in the sane field as X-ray diagnosis. The
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suggestion was rejected, but now that scintillation scanning has
really arrived (!) a quite different viewis being taken..."

Nucl ear mnedi ci ne expansi on, 1967:

1967 brought a change of enphasis in our hospital physics work.
In radi ot herapy, a Vickers barotherapy unit was comr ssioned, for
use with the betatron. This required the construction of a twin
light beam systemto indicate the treatnent distance for the
patient in the tank. However, the main work was in nucl ear

nmedi cine, with the great increase during the year of requests for
organ inmaging with the new col our printout in use on the
Cliniscanner. This was ceiling nounted on rails over the

nodi fied X-ray table, which had the tw n renography units nounted
bel ow. Fergus went onto half-tinme work so that he could conplete
an Msc at QU; even with the extra help of a npbst conpetent
qualified nurse (Ms Mirray) in nuclear nedicine, we were over-
burdened with work. The term'radi opharmaceutical' entered the
nucl ear nmedicine field; we built a perspex sterile cabinet for
maki ng up Tc-99m conpounds; renography with Hg-197 was routine; a
range of other radi onuclides were in use for an increasing
variety of tests. The expandi ng work needed nore space, and the
adj acent physicist's office was i nvaded. W produced a graph
showi ng a near-exponential increase in scans required towards the
end of the year.

Because of the encroachment of nucl ear medicine work into
Radi ot herapy Departnent space, and the w dening clinical use of
radi onucl i des, a 'Radioi sotope Comrittee' was formed with Peter
Jerramas chairman. It first net on July 5, and again on July 26
1967; it recommended that a Departnent of Nucl ear Medicine shoul d
be instituted, with a suitably qualified nmedical officer in
charge, and | ocated at Dunedin Hospital (not at Wakari).

Tal ki ng conputers. ..

The term ' hospital computer' appeared in our 1967 annual report,
noting that sone nedical research work was being done on the QU
conputer, and making the point that interested hospital staff
shoul d nmeet to consider their requirenents. Little did we then
know t he 'shape' of conputing in the national health services in
years ahead!

Changes in 1968:

In 1968, there were mmjor changes in several areas. Fergus
resumed full-tinme work, having successfully conpleted his Msc. He
t ook over as sole physicist for 6 nonths from August 1968 while |
was away on an | AEA assignnment in Singapore, at the Qutram Road
General Hospital. They had a new buil di ng under construction

with two Theratron-80's being installed. | helped with radiation
protection surveys, devel opment of hospital physics facilities
and dosinmetry, and gave lectures. It was a useful assignnent,

and one | enjoyed.
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I n Dunedin, although the work-1oad in nuclear nedicine scanning
i ncreased steadily, the workload in radi ot herapy physics declined
after Peter Jerramresigned on Jan 31 1968, and noved to Wanaka.
There were reduced radi ot herapy services, which depended on
visiting radi otherapists fromother centres, until Frank Ransay
cane back again as | ocum radiotherapi st on Dec 5. (Duncan Shi ne,
then at Wai kato Hospital, was interested in the position here,
but was still 'tied" to Hamilton) During the interimperiod, we
devel oped the el ectron beamfor use at 15 MeV at Dr Tony

Gol dstein's request. Frank brought the barotherapy unit into
regul ar use, using his experience of the Ml bourne devel opnent a
work in that area.

The Theratron C- 1l now had a | ow dose-rate (still the origina
source), and did not have enough cl earance for the barotherapy
unit to be used. However, since it had been provided by the
Appeal Committee, there had been negligible OHB costs for seven
years fromits installation in 1961. It was suggested the tine
was conming for it to be replaced with a major unit.

There was again a student physicist in the |long vacation
continuing on with this regular annual tenporary addition;, Ms
Murray continued on as Staff Nurse and Dr Allan MArthur
continued to provide clinical oversight in nuclear medicine.

Di ane Jackson was appointed as 'radi oi sotope technician'; with a
BSc (Chemistry), she proved invaluable in taking over production
of radi opharmaceuti cal s.

I n nucl ear nedicine, the workload on the dini scanner had

| evel l ed off at the maxi num possi bl e throughput. There was
further encroachnment on Radi ot herapy space, which caused sone
probl ens. The Advisory Conmittee on Radi oi sotope Devel opnents net
several tines during the year (Alan O arke, Prof of Surgery now
chai rman); recomended the purchase of a ganma canera (which we

i ncluded on our Capital Estimates); and proposed that the
Radi oi sotope Unit should transfer to Dunedin Hospital to occupy
the space originally held by the Radiotherapy Department in pre-
supervol tage days. These proposals were accepted by the OHB. It
was |ike going back hone, to re-occupy famliar space, although
it was pointed out fromthe beginning that the space was

i nadequate for the present range of work.

Fergus drew up a 'Forward Pl anning Report' in QOctober 1968,

rai sing the issues of (1) radioisotope diagnostic services (dealt
wi th above); (2) the need for a co-ordi nated devel opnent of
conputer services in hospitals; and (3) the need for rationa
devel opnment of nedical electronics, preferably with a suitably
qual i fied physicist in charge. This is interesting to view froma
1995 perspectivel

Frommy time in Singapore, | was sharply aware of their lack of
techni cal equi prent and staff, which was an ongoi ng problemin
devel opi ng countries for a nunber of years. This made ne
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appreciate all the nore our own advantages in having Colin
Medcal f and a range of good workshop machi nes. However, by now we
al so needed to add a Technical Oficer in electronics to dea

wi th our requirenents.

Nucl ear nedi ci ne changes, 1969:

1969 brought maj or changes in nuclear nedicine, with all parties
agreed that a Departnment of Nucl ear Medicine should be set up, at
Dunedi n Hospital. 1In March, we recomrended (using Ken C arke's
Mel bour ne nodel ) that we needed 4500 sq ft for this Departnent;
In February, Frank Ransay had al ready strongly supported our
proposal. Dr Cemninson, as Med Supt-in-Chief, said we could have
the ol d Radi ot herapy Dept space off Hanover St, or nothing!

Frank had al so said that ultimately, Nuclear Medicine should be
in the DPH New Ward Bl ock now in the planning stage; this nay
have hel ped the later transfer there to nore adequate space from
the approx 2000 sq ft we now had to use. It was interesting to
"make over' the space | first worked in at Dunedin Hospital

whi ch i ncluded nostly 12 inch (300 mMm) concrete walls. The old
Maxi mar room becanme the 'hot | ab' and radioi sot ope di spensary;
the ol d Quadrocondex room becane (later) the gamma canera room
the ol d Dermadex room becane the radi oi nmunoassay |ab, with a
small roomoff it housing automatic counting equi pnment; the
forner secretary's office becane a Physics office; the old bed-
wai ti ng space housed the rectilinear scanner and the thyroid

upt ake unit; a mniscule darkroom was squeezed in. Peter Jerranis
original office became the nuclear physician's office; the old
smal | theatre becane an endocrinology lab. Briefly, it was

wor kabl e, but only with nutual tolerance anong staff in cranmped
conditions. The old 'radiumstrongroom in the basenent reverted
to a storage area for used radi onuclide generators and the I|ike.
There was just no waiting space for patients; bed patients had to
wait in the corridor. Al of which neant much draw ng of plans;
neetings; etc etc; right through 1969. Therapeutic use of

radi onuclides was to continue in the Radi ot herapy Dept at Wkari
Hospi t al

The hard-worked Ciniscanner reached the end of its useful life
after making its invaluable contribution since 1961. The
Supervol tage Appeal Committee (which becane the Supervoltage
Appeal Trust, with Mayor, Town O erk, Radiotherapist, and

Physicist) still had a role to play. Although Southl and had been
offered a Theratron C-II for radiotherapy in Invercargill, they
were never in a position to take up that proposal. Instead, at

their request, Kew Hospital was offered nucl ear nedicine
facilities, with a rectilinear scanner (Picker Magnhascanner, wth
5 inch crystal), thyroid uptake equi pnent, and accessory
facilities. This equi pnent had been purchased, but staff were not
yet trained to take over. On request, Kew Hospital agreed to |oan
us their Magnascanner for the interimperiod until they had staff
available to use it there. The Magnascanner, which was the

uni versal 'work horse' in nuclear nedicine, was set up at Wakari
Hospital, where it served us very well for sone tine.
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Late in 1969, David Stewart (a NZer working in Sydney) was

appoi nted as Associ ate Prof of Medicine, with Nuclear Medicine &
Endocri nol ogy under his control. This necessitated sone
nodi fi cati ons of plans, and nuch correspondence as he was stil

in Sydney. Progress was nmade in the choice of equipnent for the
new Departnent.

And radi ot herapy changes:

On the radiotherapy front, Duncan Shine was appoi nted as
Director of Radiotherapy at Wakari, but he was still working in
Hamilton. By Sept 1969, the inevitable Radi ot herapy
Subcommi tt ee had gi ven approval to replacenent of the Theratron
C 1l by a Theratron-80 (its counterweight nodified to allow nore
‘reach’ over the hyperbaric chanber; a major treatnent
sinmulator; a full nmould roomw th vacuum noul der. This |ed on
to nore building plans, with additions to the Radi ot herapy
bui | di ng needed to house the new simulator, nmould room and a
new physicist's office. 1969 was a very busy ' paper-pushing'
year!

1970 saw continuation of nmuch of this activity, wth ongoing

pl anni ng for Nucl ear Medicine at DPH, but the work still being
done at Wakari Hospital. Redevel opnent planning for the
Radi ot herapy Dept al so continued. Since the Theratron C 11 was
to be replaced, | suggested it should be offered to NRL, so that
they woul d have a ' negavol t age- equi val ent' photon source for
doseneter calibration. Until then, they only had up to a 250
kVp X-ray source. NRL readily accepted the offer - the unit
noved out on July 22 1971

Duncan Shine noved to Wakari Hospital to take up his new

appoi ntrment. This brought up some friction with Medical Physics
- Peter Jerram and to sone extent Frank Ransay, had preferred
to have treatnment pl anni ng done by radi ographers directly under
their supervision; Duncan Shine was keen to have a physici st

i nvol ved, but with only two physicists fully comitted in other
ways, this was not then practicable. This difficult state of
affairs continued on through the year, the whol e being
conplicated by the ongoing reconstruction for radiotherapy at
Wakari, and for nucl ear nedicine at DPH

Mor e about peopl e:

Fergus Thonson left us in April 1970, to conmence his PhD
studi es at Auckland University, and thereafter to join Medical
Physi cs at Auckland Hospital. 1lan Ross joined us in July 1970,
fromhis previous work in the NZ Patents O fice, and was

i Mmediately "thrown' into coping with the busy and cranped

nucl ear mnedicine work. Conditions were far fromideal. Allan
McArthur was still involved jointly (and uncertainly) as
radi ot herapy regi strar and handling the clinical side of nuclear
nedi ci ne, which was difficult for him
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QU nedi cal physics | ectures:

The QU Physics Department, which had little contact with us in
recent years, except for providing an excellent series of senior
st udent s/ new graduates for |ong vacation work, now approached
John Read and nyself in 1970, asking if we would accept Honorary
Lectureships in Medical Physics (unpaid of course!), in order to
provi de an optional Stage-3 part-paper for senior students. W
accepted. Actually, | had always had a position at QU as
"Lecturer in Radiological Physics' fromwhen | began. John Read
and | gave sone lectures in 1971 to a few students, with sone
staff sitting in. Later, in 1978, we had an Msc student (Colin
White) doing a thesis on quality assurance in radiology (long
before it becane a fashionable subject). This was an early
forerunner of nuch | ater devel opnments with the setting-up of the
QU Msc (Medical Phyics) course in 1983.

Maj or reconstruction, 1971

By 1971, actual construction work was under way both at Wakari
(Radi ot herapy additions, and new Theratron-80 etc), and at DPH
(compl etion of Nuclear Medicine area in the old Radi ot herapy
Dept) .

Wel conme additions to staff, 1971

Qur few Physics staff had to continue to cope under nany
difficulties. This was greatly hel ped when we were able to
attract Peggy Robi nson (now Ednonds!) to join us in February 1971
- Peggy had trai ned under Johns & Cunni nghamin Toronto, and was
having a | ook around NZ. She said that | wote her the 'best
|etter' when she had witten around NZ nedi cal physics centres
aski ng about possible jobs! For us, it was nost opportune to
have Peggy start with us, as a physicist trained in radi ot herapy
physics - the first in NZ to have had such formal training - to
take over conpletely the requirenments for the 'renovated
Radi ot herapy Dept under Duncan Shine. |t was again not an easy
time, as her new office was not conpleted, although it was a
magni fi cent office when the additions were finished.

W were fortunate also in recruiting Roy Saunders fromthe UK in
Cctober 1971 as a Technical Oficer experienced in medical

el ectronics. This hel ped our physics work greatly; Roy and Colin
wor ked wel | together over many years on all aspects of our

i ncreasing hospital activities.

Nucl ear Med at DPH:

The new Nucl ear Medicine Dept at DPH finally opened on Novenber

10 1971, with the new Pho Gamma |11 ganma camera installed, and
the Radi ax rectilinear scanner noved down from Wakari Hospital
(where it had taken over fromthe Invercargill Magnascanner).

Lynne Forster had taken over as radi ochem st in May 1971, working

50



initially in John Read's forner |lab at Wakari Hospital, and then
transferring her work to the new site. There was al so new
automati ¢ counting equi prent in use at DPH  Nucl ear Medi ci ne had
finally arrived in Dunedin in a conplete conprehensive unit.

The wi deni ng scene in 1972/ 1973:

After all the planning, building, and re-equi pping of 1969-1971
1972 settled down into a busy year of consolidation. Hospital
physi cs had broadened its base to include Dunedin Hospital with
Wakari Hospital, and this did conplicate ongoing work and
conmuni cati on between our few people. At the same tine, there
was increased interaction with staff in radi otherapy and nucl ear
nedi ci ne, and in engi neering services!

Duncan Shine as radi ot herapi st woul d have much preferred to ' have
his own physicist', and said so to me nore than once. Peggy coped
well in what was at tines a difficult situation. Miuch physics
activity was required to provide clinical physics data for the
new Theratron-80, with a wi de range of wedge filters and the
like.

In nucl ear nedicine, after physicists had done all the early
devel opnmental work, control was taken over by the 'nucl ear

physi cians'; the increasing conplexity of scanni ng conpounds
requi red a radi opharmaci st; radioi munoassay needed a bi ocheni st
and the physicist had a different role. The ganma canera itself
was satisfactory, but accessory data-processing equi pnent was
still in the devel opnental phase, and far fromsatisfactory. The
vi deot ape unit gave problenms, and the so-called 'clinical data
system (CDS-4096) was a nane indelibly inprinted on the brain!
This was never satisfactory; the supplier finally had to take it
back and refund its cost. That noney should have been applied to
purchase a small conputer, but by that stage (see later), the
Heal th Dept had intervened, and the noney was lost into the OHB' s

coffers. lan set up the new nmgjor automatic counting equi pnent,
one unit for gamma rays; another for beta-counting. The new DPH
acconodati on was cranmped; overall, the conditions were far from

i deal , but were workabl e.

By this year, 1972, Kew Hospital, Invercargill, was ready to
start up their nuclear nedicine work. CQur Physics folk went down
on occasion to help themget established, with their

Magnascanner, thyroid uptake system (I DL equi prent; trolley

nount ed), and an NE nmanual well counter with an IDL el ectronics
unit identical with equipnent we had in Dunedin. W also
calibrated their superficial X-ray therapy equi pment on request;
normal Iy this would have been done by NRL

In February 1972, on request fromthe Professor of Physics,
agreed to take on N V Tuan, a Vietnanese BSc student, for a year
However, he never really settled into hospital physics; he
preferred conputer-type work and left to join the OU Conputer
Centre in Feb 1973. lan Ross decided by May that he needed a
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change of scene, and noved to Wellington Hospital. W were
fortunate that a peripatetic Canadi an, Peter Ceorge, happened to
be in Dunedin at the time; he readily agreed to join us for a
year or so, fromApril 1972. Peter worked in Nucl ear Medicine
until Jan 1974, when he returned to Canada.

| was asked to take up another |AEA assignnment, this tine in

Mal aysia; | agreed to go for 10 nonths, and left for Kuala Lunpur
in May 1972, to help develop their nuclear nedicine and hospital
physics facilities. It came to involve other work as well,

i ncluding an |1 AEA roving m ssion for 3 weeks.

Things settled down to a nore stable pattern in 1973, with plenty
of ongoi ng physics work all around. Wen Peter George left us in
Jan 1974, overseas advertising brought us Peter Richold fromthe
UK, who started in Feb 1974. Peter had been out to NZ earlier

on, to look at the possibility of coming to NZ with his wife.
After two years here, they decided they preferred their English
life-style, and returned to the UK in June 1976. Peter Richold
had worked in UK hospitals, and had experience in FeSO4 chem cal
dosinetry, which | was keen to introduce for use with our

el ectron beans as a quite independent dose assessnent technique.
In 1974, we put in a lot of work on re-assessing el ectron beam
dosi metry, using ionisation chanmber nethods, and wanted
confirmation through chemical dosinetry nethods. Peter got this
going, and we tried to set up FeSO dosinetry for possible use by
other centres as well. Sone assessnents were done, but this work
did not really proceed effectively, due nainly to Peter's ongoing
physi cs conmitnments in nucl ear nedicine. Down at Nucl ear

Medi ci ne, Jeanette Wbod (BPharm took over in March 1974 from
Lynne Forster as radi opharnacist, and produced an excel |l ent range
of Tc-99m conpounds for bone, kidney, and liver imaging, wth
freeze dried cold kits.

Probl enms over conputer acquisition, 1974 onwards:

This led into the confused era from 1974 onwards with much energy
spent in trying to obtain and use small conputers to process

nucl ear nmedi cine data (especially after the failure of the CDS-
4096 referred to above); radioi munoassay results; radiotherapy
treatnent planning; and radiotherapy dose assessnent. W were
too slow off the mark to beat the Health Dept 1975 deadline after
whi ch [ ocal purchases of snmall conputers were postponed
indefinitely. More needs to be said about the Health Dept
approach, as it led to great wastage of staff time and energy,
and a gross delay for years of useful applications of conputers.

The Health Dept set up a National EDP Comrittee (Health) in 1969,
"..to coordinate and pronote the use of electronic data
processing (EDP) in the health services..". It was clained that
its "..endeavours were tried for 5 years w thout conspi cuous
success.." And so on Cctober 8 1974, Touche Ross & Co were

appoi nted to produce overall recommendations. They called for
subm ssions, went up and down NZ neeting interested groups in
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hospitals etc, produced a draft Report in Feb 1975, which "...was
accepted by the Government in May 1975 as a final report..."
Touche Ross were then appointed to inplenent their proposals. (I
noted that anobng 65 named submni ssions to Touche Ross were the
Medi cal Physics Dept, Christchurch Hospital; HDJ, Dunedin; Tony
Johnson and Wl |l ace Arnstrong, Wellington; Jon Henderson

Auckl and; Bruce White, Auckland; Ray Trott and Phil Morris,

Pal merston North. W tried, chaps! But why was the NZMPA or the
NZHPA(I nc) not on the list?)

The proposals were to spend $28 nillion over 5 years; to set up 3
‘core' systens in the first instance (national payroll; national
patient I1D; a national hospital |aboratories system. Touche
Ross set up (surprise! surprise!) two najor conputers, one in the
North Island (Auckland); one in the South Island (Christchurch),
and proceeded unsteadily fromthere...

A "Report to the Mnister of Health by the Special Advisory
Conmittee on Conputer Re-organisation in Hospital and Health
Services" was issued on Jul 8 1976; what it said overall was
"Keep it going as recommended...' And the years rolled on... and
on....and on....with many reports of frustration from all
directions, not |east anbng hospital physicists, up to 1982 at

| east .

In the event, this was all overtaken, once again, by rapid
technol ogi cal advances, eg in the first X-ray CT scanner (EM;
1972); microprocessor-controlled equi pnent; equipnment with

m croprocessor data processing; interactive radiotherapy
treatnent planning systens, and the |like. The wastage of the
Touche Ross approach in nmoney, and in staff tine, was enornous.
The original $28 mllion, if allocated around hospital boards
with strict guidelines, would have been vastly nore cost-
effective.

Next stage of nucl ear mnedicine planning:

From 1975 onwards, Nuclear Medicine ran routinely in its cranped
acconmodation, with planning by then under way for better
facilities in the New Ward Bl ock, a 9-storey building on the
Frederick St side of the hospital conplex. Nuclear Medicine was
al l ocated a good area on the first floor, which was adjacent to
the Radi ol ogy Dept in the Cinical Services Block (on Cunberl and
St). W were able to claimsone space in this area for Medica
Physi cs, conprising 2 offices, an el ectroni cs/workshop | ab, and

[ ater an unall ocated room for equi pnment and a notional office.
There were sone radi ation protection problenms to consider

t hroughout the Ward Bl ock, as all partitions were |ight-weight
and notionally renovable. W had to return to the days of sheet-
| ead protection in Nuclear Medicine 'radiation areas', especially
the '"hot lab', imaging roonms, and counting roons. For patients
having treatment with 1-131, or those with Cs-137 insertions for
radi ot herapy, Colin built heavy nobile | ead shields; patient
roons also had to be selected to include inverse-square-|aw
reduction of dose-rate for other patients and staff. This led to
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sone probl ens, especially when there were a nunber of such
patients. W also had to | ook at the degree of protection in the
i ght-weight concrete floors/ceilings. Wth the opening of the
Ward Block in 1981, it was time for Nuclear Medicine to nove
again, fromthe Hanover St buil di ng which had enabl ed a good
devel opment of procedures in inmaging, radi opharnmaceutical
production, and radioi munoassay, although in cranped conditions,
toits final hone, with space and good facilities. A new major
Techni care ganmma canera with a data processing system was
included in the commi ssioning grant; the 'old Pho-Ganma canera
was al so noved; both were housed in a large 'L'-shaped room The
Radi ax scanner noved; as did the thyroid counting unit, and the
aut o-gamma unit and the auto-beta unit.

Meanwhi | e, work at Wakari Hospital continued on as usual. Wth

i ncreasing technical requirenents, | was able to take on a
'physics trai nee', Evan Thompson, in 1975, who was to take his
NZCS (NZCE as it turned out), while working with Roy and Colin.
Evan cane to know our ways, and added to our technica

capability, until he noved out sone years later, in Aug 1985, to
take up a position with Philips (NZ). After John Read finally
retired, we were able to take over his l|laboratory space in 1978,
for an extra office, sonme storage, and also to provide for our

i ncreasing need for | ead work, eg maki ng up the shields spoken of
earlier. The supply of lead in radionuclide shielding for

Mob- 99/ Tc- 99m and ot her 'generators' was just about enough to keep
up with our requirenents.

After Peter Richold left us, we appointed Maurice Looser in June
1976. Maurice took over the nuclear nmedicine work (still in the
cranped space off Hanover Street); he also had a deep interest
and know edge in electronics. At this tinme, nmni-

conput ers/ m croprocessors were in the stage of rapid devel opnent
as integrated circuit technol ogy becane nore available. Wth the
ban on hospital conputer-purchase, Maurice set about building his
own m ni-conputer, making up the necessary etched boards, with
Roy Saunders' help. He also built us a prototype electronic
timer, which we had hoped to use with the Theratron-80. However,
in that case, AECL (Canada) had available a well-proven timer,

whi ch was finally chosen and installed on the Theratron-80.

X-ray CT scanners:

By 1975, people were tal king seriously about X-ray CT scanners,
and al though the Health Dept yet again tried to make |like King
Canute, by 1980 several centres including Dunedin were fund-
raising locally to purchase X-ray CT units. A Technicare 2020
X-ray CT unit was installed at DPH in 1981, but we were not
directly involved. Initially, these scanners were still to sone
extent 'state-of-the-art', with maintenance problens in the X-ray
circuitry due to high tube-Ioadings; a substantial conputer data-
processing facility; and software-upgrades included. Each X-ray
CT scanner sold had with it a 'mintenance engi neer', who needed
to be a conposite person. This appealed to Maurice, who left us
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in April 1981 to join Technicare (our X-ray CT supplier), and re-
appeared later as their on-site engineer at DPH

Radi ati on units:

As an exercise in genuine hospital physics, Sl units were
introduced in 1976. This was discussed specifically at the NZMPA
nmeeting in Auckland in Feb 1976; the final outconme was that the
cGQy sinply and nunerically replaced the rad, but there was the
nore conplicated (for non-physicists) change in nuclear nedicine
etc fromthe curie (mC, uCG, nC...) to the becquerel and

mul tiples thereof. (Wich rem nds nme that once-upon-a-tinme (1946)
there was a serious suggestion fromthe US National Bureau of
Standards that there should be a unit of general applicability to
radi oactive sources, called the '"rutherford' , where 1 Rd =1
million dps!)

The bi onmedi cal engi neeri ng debat e:

Partly because of the universal conmputer problens post-Touche
Ross, there was nmuch nore correspondence between centres from
about 1975. There was al so the ongoi ng argunment as to who should
handl e nedi cal electronics in hospitals, particularly for the
"patient appliance' area. The Health Dept "MLennan Report,

1976" favoured this field being handled within an expanded
"Department of Medical Physics & Bioengineering” in each centre.
This was hotly disputed by Chief Engineers and El ectrical

Engi neers. In 1977, there was a visit by Dr Dennis Hill, Chief
Scientific Oficer of the South-East Thanes Region in the UK He
visited all centres; talked to everyone; and issued a report

whi ch generated nore heat than light all round. |In the event, on
May 23 1977, the Health Dept called a neeting with reps of the
NZHPA(I nc) and the NZ Hospital Engi neers Assn, to discuss the
matter. The neeting was inconclusive; the Health Dept did try
later in 1977 to see if hospital boards would go along with the

i dea, but | ater dropped the proposal, as being too difficult to
resolve. So the status quo remrmi ned, certainly at an
unsatisfactory level in Dunedin, if not el sewhere.

There was always the difficulty in Dunedin, that Medical Physics
cane under the Medical Supt-in-Chief, while the Chief Engineer
and El ectrical Engineer cane under the Chief Executive. This
nmeant that these engineers were present at eg OHB Wirks Conmittee
neeti ngs, which gave them a consi derabl e advantage in presenting
their viewpoints; furthernore, Board nmenmbers thought they could
under stand engi neering to sone extent, but their mnds 'glazed
over' when 'physics' was nentioned. The problemwas very real
and was never resolved in forty years!

Mor e about comnputi ng:
Conmputing for radi otherapy physics and treatnment planning was

al ways a probl em post-Touche Ross. Peggy joined us in 1971 from
Toronto, with experience and details of their computerised
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treatnment planning progranmmes; it was always a frustration that
she was not able to introduce this early on

The OHB set up an EDP Committee at sone stage, on which Physics
was not represented, but it was apparently only concerned about
adm ni strative usage. The OHB did establish an EDP Unit, which
made use of the OU Conputer Centre equipnent. In 1974, Peggy was
able to negotiate with Paul Fluitsnma of the EDP Unit to set up a
radi ot herapy treatnment planning programe (RTPP) to run on the QU
system but it was very frustrating to have to explain to non-
physi ci sts what the programme was all about. Furthernore (and
this may seem unbel i evabl e today) the process involved data
sheets filled out at Wakari Hospital; transported by hospita

taxi to the OHB O fices in Hanover St, where typists converted
the data onto punched cards. These then went by human feet to
the QU Conputer Centre, where they were run. The resulting
printout sheets found their way back to Dunedin Hospital, and by
taxi back to Wakari Hospital. But it was a systemthat worked!
(A recent note from Peggy says "On reflection, find this quite
amazing! Data left Wakari Hospital at 11.45 am by taxi; plans
cane back at 4.45 pm by hospital taxi!").

When the Touche Ross Disaster struck in 1975, the agreenent was
that all hospital progranmes in use would be transferred to the
Heal th Dept Conputer. |In due course, this happened to our RTPP
in 1977. It was again necessary for Peggy to explain to a non-
physi ci st what a RTPP was all about. One Gordon MLister rushed
in and out with masses of paper, carrying out the so-called
conversion; there was nmuch letter-witing in 1977-79 to Al an
Dougal I, Manager of the Chch Regional Data Centre, trying
unsuccessfully to get corrections nmade to the converted RTPP

W were witing letters to the OHB in Cctober 1978 "..Re \Wakari
Hospital Terminal to Chch Conputer Centre..". Then on March 9
1979, there was a Health Dept "Circular Letter No Hosp 1979/ 40,
on "Lifting the Enbargo on Local Conputer Projects" (but note
that by then several other centres had their own nini-conputers,
purchased by | ocal Cancer Societies etc, and were doing their
own RTPP!') On March 30 1979, there was a letter fromthe Auckl and
(!) Regional Conputer Centre, adnmitting problens over the RTPP
conversion, and offering an 'interimsolution' (!), with
Christchurch Hospital progranmmes, and the Pal nerston North

i nput/output systenl Qther centres were not interested in any
"interimsolutions'; we had no choice at that time. On June 20
1979, we had a visit from Al an Dougall, with the offer to insta
a conputer termnal at Wakari Hospital. They adnmitted that a
dedi cated local interactive treatnent planning system was
desirable! Then in August 1979, a conputer termnal and printer
were installed in the Adm ssions OFfice at Wakari Hospital, and
the "interimsolution' RTPP could be run fromthere. However,
there were still various technical problens and interruptions.
And finally, in January 1982, after ten wasted years, a PDP 11/34
was actually provided and installed in the room adj acent to ny
office at Wakari Hospital, for use in RTPP. W added an i nput
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unit, and a Hewl ett-Packard 4-colour X-Y plotter for output
plotting. Peggy finally had an in-house usabl e radi ot herapy
treat ment pl anni ng systeni

Well...alnmost. Everything took time. Only those working in the
hospital physics scene, with conditions of nmininmmstaff and

maxi mum demands, can really understand! To conplete this 'Conputer
Extravaganza' before noving onto other activities, nore needs to be
told. Another young physicist, Chris Golding, joined us in Dec
1981 (for reasons discussed later), with a good know edge of

el ectroni cs and some conputing experience. He arrived just in tine
to see this gear arrive, and was soon involved inits
conmi ssi oni ng.

Peggy took overseas |eave for 4 nonths, March-June 1982, so Chris
was heavily commtted to radi ot herapy physics fromhis arrival
Peggy has outlined bel ow how we nmade progress. Chris did all of the
conput er setting-up, including peripherals and programmes. All the
NzZ- centres had worked very well together in devel oping RTP
programes in our difficult NZ environnent. The RTP programres we
used were fromHam [ton; (the original of these was devel oped by
Christchurch - who then went onto another systemthey devel oped).
Because our peripherals were slightly different fromHanilton, we
al so got some programes from Auckl and (who al so had the Chch
programes). Peggy set up all the data for our machines (betatron
24 W X-rays, and Theratron-80 Co-60), and did the testing and
verification of our data and the programmes, for our Dunedin scene.

This was all done along with rigorous supervision of routine
radi ot herapy treatnment planning, and other nornmal work. It took
the latter half of 1982 and all of 1983. By March 1984, it was

i ntroduced into regular use, and a long frustrating saga extendi ng
over nore than ten years was ended.

It is probably useful for posterity to have this on record; it may
wel |l be the | ast najor devel opnent that had to be undertaken in-
house by hospital physicists, using devel opi ng technol ogy, before
the 'nodern' era where mmjor comercial systens of all kinds can be
purchased - at a price! - with all devel opmental work done by the
manuf act ur ers.

The 1980's scene:

General ly speaking, from 1980's onwards, events involving

hospi tal physics seened to spread out like a river delta, with a

wi der range of activities and events, nobst carrying a lot of 'silt'
(eg the proliferation of photo-copied reports). W were invol ved
at both Wakari and Dunedin Hospitals; | spent about half ny tinme at
each. Gles Wnn-Wllianms joined us in 1981, with commtnents in
Opht hal nmol ogy (where he had been previously working under Prof John
Parr) and in Radiology. Malcolm MQueen also joined us, later in
1981, taking over in Nuclear Medicine after Maurice Looser had
left, and also with interests in conmputing.
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The Radi ol ogy Departnent was expanding, with the X-ray CT scanner
conmmi ssioned in 1981. It was |ocated physically between Nucl ear
Medi ci ne and Radi ol ogy. O her major systens (cardiac radiol ogy;

ul trasound) were also now in use, which required nore physics
instrunmentati on and neasurenents.

Long service | eave 1980:

| took long service | eave, plus sone study |eave, from May-August
1980. W had brief stopovers at centres in USA and Canada, but
mainly visited famliar UK nedical physics centres. On the way
hone, we relaxed at familiar places in Ml aysia and Si ngapore.

Local events in 1981/ 83:

"Quality assurance', which is a conmonly used and accepted term
today, was al ways of concern to hospital physicists in

radi ati on dosi netry standardi sati on, and in radiotherapy physics.
In 1981, we becane nore involved in oversight of treatnent

pl anni ng, which required the appoi ntnent of an extra physicist.
This led to Chris Golding being appointed in Decenber 1981, with a
primary conmitnent in radi otherapy physics, under Peggy's
supervision. Wth Peggy's overseas |eave due in 1982, this was of
course nost hel pful to us.

Nucl ear Medi ci ne continued on; the time was conming when there were
ot hers | ooking at taking over the facilities, such as Radi ol ogy
wanting to take over inaging; Laboratory Services indicating that
radi oi nmunoassay was properly in their territory.

NACCTS 1981-87:

The National Advisory Committee on Cancer Treatnent Services
(NACCTS) was set up in 1981, representing all disciplines involved
in hospitals, and with Health Dept representation. | was asked to
be involved, as rep of the NZHPA(Inc). The Conmittee nmet fairly
often; it set up a group to visit all centres to look primarily at
re-equi pment with linacs. The brief broadened to include a w de
range of concerns, including adequate buil di ngs, accommodati on and
facilities; bed allocation; nursing needs; chenotherapy safety;
and so on. | was in this group, which worked fairly effectively.

A maj or Report was finally produced in 1985; although it had sone
defects, it did give a good working basis for upgrading all cancer
treatment facilities.

On matters affecting physics, it recomended the provision of new
linacs in all centres; provision of nodern interactive treatnent

pl anni ng systens; provision of nodern isodose plotting systens;

| ooked at the recruitment and retention of technicians; and | ooked
at the need for training/recruitment of hospital physicists
especially with a nunber of senior people due to retire before

| ong.
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The Report did have useful flowon effects in sone regards; it did
get overtaken by events in sone areas, and affected by other

subt erranean forces acting within the health system However,
redevel opnent of all radiotherapy/oncol ogy services foll owed on
fromthe Report. | remained on NACCTS 1981-87; Al un Beddoe then
took over the NZHPA(Inc) representative's role.

Trai ni ng schenes for hospital physicists:

On the question of training/recruitnent of hospital physicists,
this was a nmatter of general concern in the UK as well as here.
The UK HPA in 1981 set up a training schenme; this was used to
promote the idea with NACCTS. On the |ocal Dunedin scene, the QU
Physi cs Departnent becane interested, and in 1983, an Msc (Medica
Physi cs) course was set up, admittedly in part because it would
give themextra full-tine student-equivalents. Sone papers were
hospi tal -based (|l ectures by hospital physicists); others were based
on existing Physics Dept papers. A thesis/project was included;
this was useful for our hospital work, as it was an extension of
our earlier practice of |ong-vacation enploynent of a senior
physics student, to work on some project useful in the hospita
setting. This Oago Msc (Medical Physics) course becane an

i mportant and useful source of good-quality Physics graduates to
fill vacancies in a nunber of NZ hospitals. Wiikato University

al so set up a useful schene.

Retirenent:

| retired in Decenber 1984, just 37 years after | began at Dunedin
Hospital, although | continued on as NZHPA(Inc) representative on
NACCTS, and continued to take an interest in the NZ Branch, ACPSEM
Alun Beddoe was then appointed in Septenber 1985 after the
i nevitabl e delays, as Chief Physicist to the Gtago Hospital Board.

Cogi tation:

The detail of the ongoing changes from 1985 are outside the scope
of this personal record, which covers nearly 40 years from Warren
Sinclair's beginning in Novenber 1945, until a year after ny
retirement in Decenber 1984.

However, some comrent on the period 1985-1995 in Dunedin needs to
be added. Al un Beddoe worked away to devel op the w der aspects of
nmedi cal physics, but net considerable frustration in all aspects of
adm ni stration, frominadequate secretarial help, to failure to
achieve a 'neeting of the nminds' with the new Chi ef Engineer, to

| ack of support fromthe new Chief Executive of the Hospital Board.
The Gtago Msc (Medical Physics) did beconme well established, and
has produced sone excell ent young hospital physicists who becane
active in other centres. However, Al un gave up the struggle after
two years, in Decenber 1987, and noved to a position in Adel ai de.

Mal col m McQueen was then appointed as Chief Physicist, in 1988.
Largely because of new hospital managenent structures, and not
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hel ped by the continuing division of physics staff between the
Wakari Hospital and Dunedin Hospital sites, there followed a period
of disintegration. Radiotherapy (now designated Oncol ogy) noved to
the Dunedin Hospital site, to acconpdate the new linac (replacing
the faithful 32-year old betatron); Medical Physics staff noved as
wel . However, by July 1991, physics staff were being divided

bet ween Oncol ogy and Radiology. Ml colmfinally resigned in
Decenber 1993. Problens in nanagenent foreseen back in 1983 finally
caught up with nmedi cal physics in Dunedin. Since then, other
centres have conme under pressure fromlayers of hospital |ay
managenment anxi ous to denpolish Medi cal Physics/ Bi oengi neering
Departrents - Wellington has suffered simlarly; Palnerston North,
as Ray has said, was never able to establish an independent Medica
Physi cs Departnent; chill w nds have been blowi ng in Christchurch.
There will be an ongoing story to be told sone day.

Quite apart fromchanges in hospital administration in the last ten
years, there have been mgjor changes in the denands on hospita
physicists over the last fifty years, in their areas of

i nvol venent. These have changed at roughly decade intervals - the
initial decade 1945-55 involved work in inproving accuracy in
radi ot herapy, and in radiation protection; then approx a decade
1955-65 in establishing supervol tage radiotherapy; followed by the
rapid rise in the inportance of nucl ear nedicine including inaging,
1965-75; the introduction of other inaging nodalities and
conput eri sed systens 1975-85.

The present decade 1985-95 has brought in the era of major
expensi ve comerci al | y-devel oped sophi sticated systens, where there
is no longer the scope for in-house devel opnent as went on earlier
with unlikely conmponents being picked up cheap at arnmy-surplus
stores and the |ike! The nodern hospital physicist, and his

bi onedi cal engi neering col | eague, have cone a long way fromtheir
earlier 'prototypes'.

Concl usi on:

Happi | y, what ever changes have cone over the years in systems and
technol ogy, human val ues renmain nmuch the sane. It is a pleasure to
| ook back at colleagues locally and nationally (and overseas cone
to that!), who have becone friends through these years of

endeavour, and anong various trials and tribulations, in applying
m nds and hands to develop hospital facilities in the interests of
patients.

Hugh Jani eson
Dannevi r ke
August 1995
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DUNEDI N STAFF LI ST: PHYSI Cl STS and TECHNI CAL OFFI CERS
Physi ci st's:

WK Sinclair (Warren) Nov 1945 - Aug 1947 (went overseas to
Royal Marsden Hospital, London; cont'd career overseas)
H D Jam eson ( Hugh) Dec 1947 - Dec 1984 (retired)

OD Snith ( Onen) Dec 1952 - Jun 1954 (|l ocum while HDJ
in New York); cane fromreturned to, sec'y teaching)
CGHTripp (Howard) Jan 1958 - May 1965 (to Wi kato
Hospital ; deceased June 19 1965)
F J Thonson (Fergus) Dec 1964 - Apr 1970 (to Auckl and
Uni versity; then to Auckland Hospital)

I T H Ross (lan) Jul 1970 - May 1972 (to Wellington
Hospital)
P B Ednonds(Peggy) Feb 1971 - present (1995) (from
( Robi nson) Toront o, Canada)
N V Tuan Feb 1972 - Feb 1973 (only tenporary
attachnent)
P George (Peter) Apr 1972 - Jan 1974 (from Canada;

returned there)
P C HRichold (Peter) Feb 1974 - Jun 1976 (from WK
returned there)
M A Looser (Maurice) Jun 1976 - Apr 1981 (to Technicare)
and Dec 1986 - May 1987 (to Sydney;
deceased June 3 1990)
C C Gol ding (Chris) Dec 1981 - Apr 1986 (to Australia)

GWnn-Wllians (Gles) ... 1981 - present (1995)
MP C McQueen (Malcolm ... 1981 - Dec 1993 (resigned)

A H Beddoe (Al'un) Sep 1985 - Dec 1987 (from Auckl and;
to Adel ai de)
L Dakers (Lee) Jul 1986 - Jan 1994 (from Auckl and
Hospital; returned there)
J Nicholls (Jereny) Apr 1990 - present* (from UK, to QU
*(part-time from 1992) as Lecturer for Msc (Med Px)

MI Paris (Matthew) Mar 1990 - present (1995)
B L waller (Brett) May 1995 - Jul 1995
P Cardno (Paul) Aug 1995 - present (1995) (Orago Msc

MedPhysi cs)
Techni cal Oficers:

C C Medcal f (Colin) Jun 1955 - Dec 1985 (retired)

H R Saunders (Roy) Cct 1971 - Feb 1991 (retired)

E R Thonpson (Evan) ... 1975 - Aug 1985 (to Philips (N2)
as Servi ce Manager)

N Robi nson (Norman) ... 1985 - present (1995)

B Baxter (Barry) Dec 1985 - COct 1995

R O way ( Roy) Feb 1995 - present (1995)
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VEELLI NGTON HOSPI TAL: MEDI CAL PHYSI CS & BI OVEDI CAL ENG NEERI NG
A brief summary of devel opnents from 1925

There is a fascinating variety in the origins and devel opnent of
hospital physics and related activities in each of our NZ centres
- this is particularly evident when | ooking at events at

Wel I'i ngt on Hospital

Early days from 1925:

H story of the early days is extrenely well recorded in the John
Strong Lecture of 1964, by Dr Roger Marshall, Director of
Radi ol ogy at Auckl and Hospital. He describes the work done
initially by Noel Hill from 1925, and then by hinself,

when they were physics students at VUC (Victoria University
Col l ege, then part of the University of NZ), in setting up the
first radon plant in NzZ, at Wellington Hospital. Believe ne, that
Lecture is well worth re-reading!

Overseas interest:

| was surprised and interested a while ago to have a letter from
Prof Harold MIler, who built up the excellent Sheffield
Departnment of Medical Physics, and was one of Rutherford's
students at Canbridge. (He is in that well-known photograph of

Rut herford at the centre of a big group of students). Another of

t hose students was Ernest Marsden, who cane to VUC as Prof essor of
Physics, and later noved to DSIR Al Rutherford' s students had
to devel op gl ass-blowing skills as part of their 'apprenticeship’
under him Marsden in fact worked with Geiger in the devel opnent
of the ubiquitous GM counter, that object of ningled |love and hate
to many thousands of aspiring and perspiring physicists over the
decades since.

Harold M Il er knew that Marsden had sonething to do with

Wel lington Hospital - in fact, it was only that Marsden gave Noe
H 1l sonme initial advice on glass-bl owi ng when he was buil ding the
radon plant. | phoned Dr H Il (who gave up physics and turned to

radi ol ogy), who confirmed this; he said that Ernie Marsden's hel p
was only for a brief period. Fascinating howin 1995, there are
still folk around who were original players in the devel opnent of
physics fromthe Rutherford eral

Enter John Strong, 1932:

Then after a succession of physics students (Hill, Mrshall

McNi ckl e), John Strong took over in 1932. That radon plant |ater
noved to Christchurch, where it cane under the care of NRL, and
was re-built by Harry Sutton as an MsSc project in 1947 - Harry
then went into radiation chemstry with John Read, and | ater was
wel | -known at the Institute of Nuclear Sciences.
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Advertising for a hospital physicist, 1949:

In 1949, Wellington Hospital advertised for a hospital physicist,
to work under Dr E G Lynch, in radiotherapy physics. At the tine,
I was the locumin Dunedin for Warren Sinclair, and was of course

interested. | applied for the position, explaining that ny
application was conditional on whether Warren was returning or
not. | was offered the post provisionally, and tried to find out

Warren's intentions. He in turn had to find out if the tago
Hospital Board was indeed going to pay the agreed hal f-sal ary
during his 3-year |eave; and you can inmagi ne how fast that al
was! There were some undercurrents 'here and there' around the
country opposi ng support for Warren; in the event the Board did
not pay; Warren did not return; | stayed in the Dunedin job and
wote Dr Lynch on Oct 31 1949, declining the Wllington post and
apol ogising for the delay | had caused. This over-long account

i ndi cates that there have al ways been problens in the hospita
physi cs scene, often not perceived by earnest young physicists who
can be innocently unaware of what lurks in the thickets nearby!

Job re-advertised, 1950:

It is also worth noting that physics graduates were thin on the
ground - this was the case for the next twenty years at | east.

The position was re-advertised in 1950; Bob Borthw ck applied and
was appointed in June 1950. | knew Bob from VUC days; he was at
the time working with Jim MCahon (later at NRL) in the DSIR under
(now) Sir Ernest Marsden

At Wellington Hospital,the radi ot herapy departnent was known as
the "Radi um Departnent"; space for the physicist was found, not
guite in a basenent, but near enough and quaint. Bob did not find
the work there satisfying; he left again in Decenber 1951 to nove
to NRL, where he took up diagnhostic X- ray protection work. He

al so found the pay was better! Salary scales were already a topic
of conversation by 1950.

And again, 1952:

Ross Garrett then took up the position at Wellington Hospital in
1952; he was one of the nanes at the NZMPA 1954 inaugural neeting,
where he gave a paper on "Conditions for saturation in cylindrica
i oni sation chanbers”, a topic of noment for many years before and
since! After a few years, he felt the need for w der experience
and | ooked overseas. Since ny tinme in 1953 at Menorial Hospital
New York, | had occasional requests from John Laughlin for ne to
return there, or to suggest other nanes to him And so Ross, how
married to Jennifer Thonpson from NRL, noved to New York in 1956;
when they returned to NZ | ater, Ross took up a position at

Auckl and University Physics Dept, fromwhere he retired recently.
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And agai n, 1956:

Come August 1956, enter Wallace Arnstrong! Wallace worked away to
devel op hospital physics in a not-very-easy environment.
Supervol t age radi ot herapy was slower in comng to Wellington - it
was not until 1962 that a (British) Co-60 Mbaltron (75 cm SAD) was
installed, the first unit in NZ actually purchased by the Health
Dept! (Wi kato cane later, but their Dept did not exist until 1965).
Nucl ear nedicine activities began in 1952 with [-131 thyroid

upt akes; P-32 cane into use in April 1953. Wallace devel oped ot her
work in nuclear nmedicine (refer Allan MArthur's paper on NZ nucl ear
nmedi ci ne devel opnents). | nagi ng began around 1965, with the
purchase of a Picker Magnascanner. Wallace was early on the trai

of conputer-use in hospitals; he fought nany battles along the way
with the Health Dept Conmputer Centre philosophy with little benefit
to his ideas, or to his blood pressure! (Look up his 1994 John
Strong Lecture for sonme conmments).

Vari ous ot her physicists joined Wall ace, and noved on again. One
was Richard M1l ne (1969-72), who then noved sideways to take a
Pharmacy degree at tago University (and hel ped nme by giving some
DDR physics lectures, and setting the exam nation while | was on ny
| AEA assignnment in Ml aysia).

For years, Wellington suffered fromlinited space for building
devel opment. Wen the Mbal tron badly needed replacenent, a Varian
Cinac-4 was installed, partly because of its npdest space

requi renents. Major hospital building redevel opnent has since
occurred, with the present substantial facilities. The

est abl i shnent of the Wellington Cdinical School added to both
bui | di ngs and conplications.

| an Ross, 1972, and ot hers:

I an Ross noved from Dunedin to Wellington in July 1972, and as we
all know, worked very hard to devel op nuclear nmedicine in the first
pl ace, and then to establish a Department of Bi omedi cal Engineering.
Tony Johnson joined in 1975, and Blair Steer in 1978. Wall ace
finally decided to get away fromit all, and resigned in 1980 to
nove over to the NZ Meteorological Service. Alex Mtchell began in
1981, to work in radiology with their X-ray CT scanner; Lynne Geig
arrived in Feb 1991, after a time at Palnerston North Hospital, to
wor k in radiotherapy physics. As a variation, Tony Johnson left in
Nov 1989 to take up fruit farm ng in Hawkes Bay, but he has been
known to reappear fromtinme to tinme in his old hospital haunts.
When you | ook back over this account, and see the nunmber of people
who have gone from Wellington Hospital to other work or places,
there have been an interesting variety of possibilities!

The dismantling of Bi onedi cal Engineering, 1994:
After all the hard and effective work put in, especially by lan

Ross, to devel op the wi der aspects of bionedical engineering with
a good group of professional and technical staff, it is nost
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TEM Mobal tron, Co-60 unit, 75 cm SAD;, simlar to unit installed
at Wellington Hospital, 1962
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At 1957 NZMPA neeting in Palnmerston North - a young trio of
Dr Don Urquhart (radiotherapist, Palnmerston North); Wallace
Armstrong (Wellington Hospital); Jack Tait (Christchurch)
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regrettable that for adm nistrative reasons not apparent to the
onl ooker, and in the new clinmate of |ay nanagerial responsibility
in CHE's, their Departnent was di smantled and di vi ded between
Oncol ogy/ Radi ot herapy and Radi ol ogy. Technical staff were
transferred to the 'Facilities' G oup.

Concl usi on:

This is a brief account of the Wellington scene froman interested
observer, but it is witten with know edge especially of earlier
tinmes and players. It is to be hoped that the present staff can
continue to apply their considerable range of professiona
expertise over the still expanding fields of physics and
bi oengi neering in the hospital setting. It is too early to try to
antici pate what the future of nedical physics and bi onedi cal
engineering will be in the next period in our NZ hospitals.

HDJ

VELLI NGTON STAFF LI ST:
Physi ci st s:

R A Borthwi ck (Bob) Jun 1950 - Dec 1951 (to NRL; later to
Chch Hospital; then to | AEA; UNDP)

R Garrett (Ross) ... 1952 1956 (to Auckland Univ
Physi cs Dept)
WE Arnstrong Aug 1956 - ... 1980 (to NZ Met Servi ce;
(Wal | ace) now retired)
R Roberts (Rosemary) ... 19.. - ... 1973? (..... ?
CCurrant (Christine)... 19.. - ... 19..?2 (..... ?
RJ MIne (Richard) Apr 1969 - ... 1972 (to QU, Pharmacy
degree course)
R Thonas (Roger) ... 1977 - ... 1979 (from Wl es;
returned o' seas)
I T HRoss (lan) Jul 1972 - present (1995)
A D Johnson (Tony) ... 1975 - Nov 1989 (to fruit farmng
occasi onal work back at Wjt on Hosp)
A WMtchell (Alex) Jan 1981 - present (1995)
B Steer (Blair) Jul 1978 - present (1995)
L Geig (Lynne) Feb 1991 - present (1995)

(from Pal nerston North Hospital)
S Billing (Shelly) Mar 1995 - present (1995)
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HOSPI TAL PHYSI CS BEGQ NNI NGS AT AUCKLAND HOSPI TAL, 1952
A brief view of the early days

The background scene:

Auckl and was the third NZ centre to advertise for a hospita
physicist. Wen the ad appeared in late 1951, there were

physi cists only at Dunedin (Hugh Jam eson) and Wellington (Bob
Bort hwi ck, who was shortly to nove to NRL). A better salary was
on offer, actually with an increasing scale! |In those days, the
only way to get a salary increase was to ask the local Board to
mat ch the opening 'bid by another centre!

Owen Hames was appointed there in January 1952; the few hospital
physi ci sts were soon in conmmuni cation by letter - it helped a
great deal in reducing the sense of isolation to have other
peopl e working in hospitals, even at considerable distances. O
course, Auckland was then, and still is, much the |argest centre
in NZ. This meant there has al ways been consi derabl e pressure on
radi otherapy facilities to cope with the patient |oad.

The head radi ot herapi st was Dr Nol an, a very hardworki ng and
approachabl e person, who had trained at the well-known Christie
Hospital, Manchester, where radi umtechni ques had been devel oped
in a very conprehensive nanner to produce the 'Paterson-Parker
System (a formni dabl e radi ot herapi st-physici st conbi nation).
This System had been witten up about 1945 into the essenti al
text for every radiotherapi st and hospital physicist by J W
(Jack) Meredith, head of Medical Physics at the Christie for many
years, and a mmjor inportant but benevolent figure in hospital
physi cs over a great nmany years. |In those days, radiotherapists
doi ng extensive radiumtherapy in busy centres were very nuch at
risk fromradi ati on exposure.

Supervol tage, 1955:

Auckl and and Dunedin both felt the need to nove into supervoltage
radi ot herapy by 1955; both ran nobst successful public appeals
each totalling over 100,000 pounds ($200,000), but Auckland had
the advant age of being ' Governnent -approved' and it was easier to
proceed. The decision was taken to buy the Metropolitan-Vickers
4 W linear accelerator; there is no doubt that was the correct
deci sion for the workload demand.

Accommodation on the Auckland Hospital site was a problem - it
was not possible to build on to the main Hospital, and a separate
' st and- al one' building was erected. This nmeant problens

throughout the lifetime of the building for inpatient access.

Unfortunately, this particular linac was the first one fromthe
factory '"run'; all earlier ones were produced in the Metrovick
research workshops. There was a fault in assenbly, giving rise
to a vacuum | eak which was nost difficult to detect. Onen was
joined in 1955 by John Wight; the linac took up a great deal of
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their tinme and energy. The problens with the Iinac probably
contributed to the untinely death of Dr Nolan sone years |ater

Once the nature of the linac problemwas finally found and
corrected, the linac gave good service over many years. John
Wight left in 1960 to return overseas; Owen continued on, and
deserves nuch credit for keeping that early linac and other
radi ot herapy physics going. There were always good techni cal
supporting staff.

LATER RADI OTHERAPY REDEVELOPMENT

Wth the major Auckland patient load, it becane necessary to add
further treatnent wunits, and in tinme the present nmjor Oncol ogy
Departrment was built, with nodern accelerators, and good physics
facilities. Years of work went into the planning, and then the
conmmi ssioning of the new building, with its new equipnent. The
old linac continued on for sonme tine in the original building.
After Dr Nolan's death, Dr Ross Burton took over as Director for
sonme years, and later still, Professor John Probert becane
Director. Oaen worked on throughout these changes.

Physi cs staffing:

The staff list at Auckland Hospital indicates that there was sone
turnover of other physicists working with Oanen Hanmes in
radi ot herapy physics, until Isla N xon and Lee Dakers joined the
staff. Wth najor re-equipnent for the new Oncol ogy Departnent,
and with extra Physics appointnents and good facilities, it was
possi ble to run the busy physics services (which were by now part
of the Medical Physics & dinical Engineering Dept) in a nore co-
ordi nated manner. Lee noved to Dunedin in 1986, but Allun
Stewart's appointnment in 1987 supported the service during the
conmi ssi oni ng, and subsequently. Oaen retired in 1988; |sla was
appoi nted as Principal Physicist, Oncol ogy, and was rejoi ned by
Lee who returned to Auckland in 1994.

Through the years, the physicists have been ably supported by
consci enti ous physics technicians, especially Melanie Harris,
Physi cs Technical Oficer, who commenced work in 1978. Technica
support was provided originally by Terry MQillan who started in
1956; Cerhard Denissen in 1969; and lan Sharp in 1987. This type
of support is now provided by the nechanical and el ectronic staff
of the Medical Physics & dinical Engineering Dept.

THE FORVATI ON OF THE MEDI CAL PHYSI CS
& CLI NI CAL ENG NEERI NG DEPARTMENT

As described | ater, Bruce White began work in the Hospital
Laboratory in 1961, and noved into Nuclear Medicine in 1963. He
was joined by Murray John in 1969. |In 1974, Jon Henderson (an

el ectroni cs engi neer) was appointed to establish an El ectronics
Departrment. |In 1979, a co-ordi nated Departnent was established,
bri ngi ng together Radi ot herapy Physics, Nuclear Medicine Physics,
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El ectroni cs, Conputers, Anaesthetic Servicing, X-ray Servicing,
and Mechani cal Servicing, under the chairmanship of Bruce Wite.
Fergus Thonson was appoi nted as CT/ U trasound Physicist in 1979.
In 1982, Murray John took over from Bruce as Manager, Medi cal

Physics & dinical Engineering. The formation of this Departnent
is described in detail later.

HDJ and BW
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THE H STORY OF NUCLEAR MEDI CI NE | N AUCKLAND 1961 - 1986

A personal overview by Bruce Wite

The early years:

| started at Auckland Hospital in February 1961, and was enpl oyed
in the Biochem stry Section of the Pathol ogy Laboratory, to perform
bl ood vol unes, red cell survivals, and Schilling tests.

Equi prrent consi sted of an annular scintillation counter, and an
Ekco scaler/tinmer with a single discrimnator. The vitanin B12 for
the Schilling tests cane in anpoules for performng 5 tests; the
powder was dissolved in distilled water, made into a drink, and
given to the patient. Three days later, the test was repeated after
stirring hog intrinsic factor (dessicated hog stomach) into the
drink. | was performng these tests at the sane tinme as "Dr

Fi ndl ay' s Case Book" was shown on TV, where the discovery had j ust
been nmade that the cure for pernicious anaenia was eating raw liver
sandwi ches. Wen perform ng these tests, which involved a B12
injection, | would think how far nedicine had progressed since
those days. | also wondered why patients could not be given the
bottle of hog intrinsic factor to sprinkle on their steak instead
of receiving continuing vitamn B12 injections.

Wirking with Dr Royce Farrelly, we progressed to neasuring fat
absorption, and then to perform ng serumiron studies, iron
turnover, and utilisation rates. Performng these studi es gave the
physicist a challenge in adding the dinension of tinme to | aboratory
studies. | would delight in working out mcrograns per hour per

kil ogramof iron in the serumbeing utilised for haenbpgl obin
synthesis, but I was not keen on honopgeni sing faecal collects for
counting. The apparatus used was a vitam zer plate fitted to the
lid of the collecting tin, and the effect of sone of the expl osions
was horrendous. It was a major break-through when a | arge sanpl e
counter consisting of 5 x 1 foot Geiger-Mieller tubes was

di scovered in the Radiotherapy Departnent. The statistics of
counting was appalling, but | would ensure that | counted | ong
enough to prevent the alternative of honpgeni sation. Red cel

vol unes and pl asma vol unmes were al so perforned.

We al so possessed a |l ead castle with a Geiger-Mieller tube for
nmeasuring beta em ssions fromsolid precipitates, and this was used
to neasure sul phate space.

It was about this tine that | observed Onen Hanes (in Radi ot herapy)
throwing out a large Geiger-Mieller tube assenbly of horseshoe
shape, which was used to count the patient's neck during thyroid
upt akes. A scintillation probe had been purchased, and this was
connected to an ol d nechani cal Ekco scaler. | used to think that
performng a thyroid uptake using a Geiger-Mieller detector
required a virtual therapy dose of |-131. The advent of
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scintillation counters with their nmuch higher efficiency allowed
the test to be performed with what could be regarded as a true
tracer level of activity.

Red cel |l survivals:

Red cell survivals continued to be perfornmed on a regular basis
under the auspices of Dr Jock Staveley (now Sir Jack) and Dr Cyri
Levine. Dr Stavel ey was head of the Blood Transfusion Service, and
Cyril Levine was a haemat ol ogi st who subsequently went to |srael

The mat hematics of calculating red cell survival using Cr-51
remai ns quite conplex, and the particul ar equati ons used are
dependent on the assuned age distribution of the |abelled red
cells. | was al so dubi ous about the chromium elution factor
preferring a theory that older cells labelled preferentially. Sone
very interesting discussions and deci sions were nade as to whet her
the patient's own cells should be |abelled, whether the bl ood
shoul d be taken before or after transfusion, or whether the red
cells fromthe transfused bl ood should be | abelled. Spleen
counting at this tine was perfornmed i n the Radi ot herapy Departnment,
using the hospital's only portable scintillation counter

About |icensees and col | eagues:

| renmenber a rather traumatic experience one week after starting
wor k, when Dr Ross Burton, radiotherapist and the sole |Iicensee at
Auckl and Hospital, expressed his concern that | was doing all this
work wi thout his know edge! This was quickly rectified by Dr
Farrelly having a heated (?) discussion with Dr Burton, and
subsequently obtaining his own |licence.

Bei ng anong the first graduates enployed in a Pathol ogy Laboratory,
| used to receive quite a hard tinme fromny | aboratory technol ogi st
col | eagues, who enjoyed ny ignorance of |aboratory technol ogy, and
not a week woul d pass wi thout them advising ne of sone terrible

di sease | nust have contracted, as deternined from bl ood sanpl es
had generously given for normal controls. They also went to

i ngenious lengths to plant small standard radi oactive sources in
strategic places, and using a Geiger-Mieller nonitor to confirm
that | was dooned to a life of sterility. | forned long-lasting
friendships with many of these technol ogists, who | now regard as
sone of ny best friends.

Move to the Dept of Medicine

After one year in the Laboratory, | transferred with Dr Farrelly when
he joi ned the Departnment of Medicine, and was shortly involved with
John Scott (now Sir John) in his beta-lipoprotein research work.

This was absolutely fascinating. It would involve separating beta-

| i poprotein fromplasm, using the brand-new ultra-centrifuge,
labelling with 1-131 (later 1-125), and neasuring the rate of

nmet abol i sm People of my age never forget what they were doi ng when
the news of President Kennedy's assassination cane through. Well,
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that's where | was, lowering yet another sanple of radioactive pig's

aorta into the counter.

An Ekco dual channel scaler, with a well crystal, had been
purchased on a research grant for this purpose. The inprovenent
in counting efficiency with the well crystal as conpared to the
annul ar crystal was quite dramatic, and to have a dual - channe
scaler - | thought | was at the | eadi ng edge of nuclear medicine
t echnol ogy!

Towards the end of 1962, Dr Peter Hurley, a nedical registrar in
the Dept of Medicine, also becane involved in the beta-lipoprotein
work with John Scott, and this could have initiated his interest

i n radi oi sotopes.

Work in other Auckland hospitals:

About this tinme, National Wonen's Hospital started |-131 Hi ppuran
renal studies, using a dual probe systemw th dual Ekco rateneters
and chart recorders. They also purchased a Vol unetron counter for
measuring bl ood volunes directly. | was involved in keeping this
equi pnment calibrated. | did some work with the National Wnen's
peopl e to determi ne how nuch |-131 crossed the placenta during

bl ood vol unme studi es on pregnant women.

I was al so involved at Green Lane Hospital during isolated
perfusi on operations, where a linb (usually the |Ieg) would be
infused with a cancer treatnment agent. Cr-51 labelled cells would
be injected into the isolated circulation, and during the
operation | was expected to coment on how nuch was | eaki ng
through into the main circulation. This was ny first experience
of an operating theatre, and | carried out these tests with sone
trepidation as | tried to mani pulate ny radi ati on counting

equi prrent anongst surgeons' scal pels, blood punps, etc.

Radi o-i sotope Unit, 1963:

Late in 1962, Dr I|bbertson returned from England to establish the
Radi oi sotope Unit; | transferred fromthe Departnment of Medicine
to this newunit in February 1963. | did so with sone
trepidation, as it was a conplete change froma | aboratory
environment to a predominantly clinical environnent However, the
Di agnostic Laboratory's radionuclide tests were also transferred
to the new Radi oi sotope Unit. In Cctober 1963 | was appointed to
the position of Physicist, Radioisotope Wrk

Dr I bbertson's speciality in endocrinology neant that the

di agnosi s and research into thyroid conditions becane a mgj or
enphasis. Thyroid uptakes were transferred from Radi ot herapy to

t he Radi oi sotope Unit. Qur interests in in-vitro radioi sotope
tests started at this point with the devel opnent of an 'in-house'
T3 resin uptake test, so that a correction could be applied to the
protei n-bound iodine; a test which had recently becone avail abl e
fromthe main Pathol ogy Laboratory. Two full-tine |aboratory
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assistants were appointed to assist ne, Mss Jackie Mrtiner and
Mss Shirley Frith. They subsequently becane the first qualified
Techni cal Assistants in Radi oi sot ope Techni ques in the country.

My enpl oynent in the Radioisotope Unit meant that bl oods could be
taken from patients for estinmation of PBlI-131. This neasurenent
is an indication of the utilisation of iodine for the production
of thyroxine. The I-131 procedures perfornmed at this tine were
the 4- and 48-hour uptake, PBI-131, and thyroid scan. Before ny
arrival, Kaye |bbertson's secretary, a warmhearted but fiery
Scottish | ady used to dispense the thyroid I-131 doses froma mlKk
jug. She nust have been very accurate, as the 100% uptake level in
pati ents was very consistent. One of ny first innovations was to
set up a repeating autonatic dose dispenser, but she was never
convi nced of the need for such a scientific approach

The thyroid scan was perforned by Dr |bbertson, when he returned
fromhis Friday ward round, by holding a scintillation counter
fitted with a pinhole collimtor over the patient's neck, while
woul d call out the reading fromthe rateneter dial

I ntroduction of radioi nmunoassay:

In August 1964, Ms Susan Caneron, a |aboratory technol ogist, was
appointed to prepare for the return of Dr David Scott from
Anerica. Dr Scott was bringing back with himthe new techni que of
radi oi mmunoassay (Rl A), and Susan was purchasi ng chem cals, etc,
so that work coul d commence i mediately on his return. Wth sone
‘gentl e persuasion' by Dr |bbertson, supported by Oaen Hanmes, Dr
Burton agreed that a roomon the top floor of the Supervoltage
Unit (over the road fromthe Radi oi sotope Unit) could be converted
to a Radi oassay Laboratory.

On his return to NZ fromEngl and (after having spent some time
with Drs Yallow and Berson in the USA, where the RI A techni que was
i nvented), Dr Scott established the first RIA at Auckl and
Hospital. The test perforned was for growh hornmone. This was
|ate 1964 / early 1965. The separation techniqgue was chronato-

el ectrophoresis, where strips of buffer-inpregnated paper were
inserted into an el ectro-phoresis systemwhich sat in a |arge
refrigerated stainless steel tank. The antibody-anti gen conpl ex
was applied at the origin, and after el ectrophoresis, the strips
were dried, joined together with sellotape, ironed with a donestic
iron (Ms Caneron used the sane techni que as used on her husband's
collars), and then passed through an automated Packard strip beta-
counter fitted with a chart recorder and integrator. The ratio of
the areas under the bound/free peaks were then converted to growth
hornone levels. It was mysterious and magic, with the quality of
the standard curve for each assay, whether it was 'flat' or

" hooked', depending perhaps on what one had had for breakfast! W
used to tal k about 'specific activities', 'antibody avidities'
"equilibriumconstants', 'incubation tinmes', but wishing all the
time that we knew the real secret to success. As recently
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rem nded by Janet Stacey, we finally decided that success was
i nked to phases of the noon

Gradual Iy Sci ence began to cone into radi oassay, with an increasing
know edge of these factors such as 'specific activities', 'antibody
avidity', etc. The next radioassay to be devel oped was a corti sol
nmet hod using powdered Fullers Earth as the separating agent, and
cortisol binding globulin as the binding agent. This solid phase
separating agent was a mmjor breakthrough; when applied to the
grow h hornone assay using powdered talc, it allowed the work and
effort to be reduced significantly, with a great increase in
precision. The strip counter and donestic iron becane things of
the past; the iron was returned to the owner with thanks!

The next met hod for devel opnent was the thyroxine assay. In 1969,
M ss Margaret Evans joined the Departnent fromthe Steroid
Laboratory, Green Lane Hospital; wi th her considerabl e assistance
and attention to proper scientific nethods, the growth hornone,
cortisol, and thyroxi ne assays soon becane routine procedures.
There is a background story here - back in 1961, | net Margaret at
Green Lane Hospital, where she was performing steroid neasurenents
for Frank Sins, the pathologist. | was inpressed by her then, and
t hought she was now t he person we needed for radi oassay

devel opnments. After discussing it with Kaye |bbertson,
infiltrated Dr Sims lab to inveigle Margaret to cone and join us.
After three visits, by which time Dr Simis suspicions were very
much aroused, Margaret decided in 1969 to take the plunge into the
great unknown at Auckland Hospital. It only took ne about two
years to have the courage to face Dr Si m again!

The next two radi oassays to be devel oped were the insulin nmethod
(assi stance provided by Dr Stuart Ross), and in 1970, an ACTH
net hod (undertaken under Margaret's supervision by Dr |an

Hol daway) .

The ' Hi mal ayan interlude':

In the period 1966-70, Dr |bbertson was heavily involved in thyroid
research involving the Sherpas in Nepal. After his first visit
there, acconpanied by Sir Edmund Hillary and Jack Tait, he brought
back sanpl es of bl ood and urine fromthe Sherpas, also buckwheat,
goat's urine, etc, which involved many of us, especially Tom Lim
research scientist, in many hours of chromatography work

estimating MT, DIT's, etc. Jack Tait, Kaye I|bbertson, and a train
of Sherpas, also |lugged a whol e neck uptake counting systemup the
Hi mal ayas. This consisted of many Ekco nodul es which were donated
by WHO (or | AEA?). | recall being at Auckland Airport one tine
when the 'expedition' returned with hundreds of sanples, and
observing an irate official shaking his clipboard at Kaye and
yelling "Someone's head is going to roll over this little lot!".
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Conti nui ng devel opnents:

In 1969, Murray John joined me as the second physicist in
radi oi sotope work, and it is because of his continuing great
support that | have been able to survive. (Later, he noved with me
as nmy first assistant to the newy established Medical Physics &
Bi oengi neering Departnent.) Kaye quickly recogni sed Murray's
ability with statistics. Neither Murray nor | had ever encountered

sone of Kaye's techniques for naking results neaningful. Sone of
the correl ation graphs showed w de standard devi ati ons, but Kaye
found a wonderful method to reduce this scatter....l still wonder

about the legitinacy of all this; however we trust Kaye enough to
add up the cricket score at departnental matches.

Also at this tine, a major research interest was in the

nmeasur enent of early thyroid clearances and uptakes, using Tc-99m
(trapping) and |1-131 (binding). The IDL scanner, and sections of
t he Aut oganma counter were utilised, the clinic held, and then the
Aut oganmma counter qui ckly reassenbled to count the bl ood sanples.
Al'l manner of clearances, uptakes, ratios of clearance/ uptakes
were initially calculated manual ly using a 2-nmenory Canon
calculator - not an easy task. (People today who routinely expect
conputers to do such work are certainly well off!).

During 1971, the Radi oisotope Unit was split into an Endocrine
Section of the Departnment of Medicine, and the Auckland Hospital's
Nucl ear Medi ci ne Departnent. The Endocrine Departnent was headed
by Dr |bbertson (now Professor), and Nucl ear Medicine was to be
headed by Dr Peter Hurley, on his return in Decenber 1971 from
Johns Hopkins Hospital in the USA

Rectilinear scanning (early days):

In 1964, | visited the Medical Physics Dept at Christchurch
Hospital, and was extrenely inpressed with the radi oi sotope
scanner that had been designed and devel oped by Jack Tait. The
amusi ng poi nt about the machine was that the nechani smfor noving
the scintillation probe was driven by an egg beater notor, and the
correct settings for perform ng scans was either 'nmashed potatoes'
or 'scranbled egg'. Nevertheless, it was far superior to our

" hand- hel d' scanni ng nethod in Auckl and.

In 1965, the Postgraduate Medical Conmmittee of the University of
Auckl and conducted a 5-day course in radioi sotopes, mainly

organi sed by Dr Ibbertson and ne; this was attended by people

t hroughout the country who were involved in radionuclide work. It
was regarded by those attending as a great success. The guest
speakers were Professor Janes McRae, from Sydney University /

Nucl ear Medi ci ne Dept, Royal Prince Alfred Hospital (ie, RPAH); Dr
H Kronenberg, Haematol ogist, RPAH, and Dr C Nordin, M nera

Met abol i sm Research Unit, Leeds. M long-continued friendship
with the MRae famly started at this tine.
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The I DL scanner and its use:

This course coincided with a major step for nucl ear medicine
scanning in Auckland, with the arrival of an IDL dual probe

i sotope scanner. This had a noving patient bed (the probes
remai ning stationary), with servo-notors coupled to a col our

ri bbon printout - the colour of the ribbon was related to the
count-rate. This system had been devel oped by Prof John Mllard
in England. Thyroid counting now becane a pleasure to perform

The next scans to be introduced were |iver scans, using colloida
Au-198. Wth the given dose restricted to 200 uG, the statistics
were poor, and many patients were di agnosed as having cirrhosis
when the results obtained were probably due to statistica
"flutter'. In fact, | remenber on one occasion scanning a liver-
shaped tank of water containing 200 uC Au-198, and the physician
readi ng the scan thought the 'patient' probably had cirrhosis!

The next scans introduced were bone scans using Sr-85, but once
again statistics proved a problem and quite often it was
difficult to determ ne where the spine was, |let alone any tunour
within the spine. This inproved markedly with the introduction of
Sr-87m

The order in which scans were introduced was very dependent on
physician interest. Naturally, thyroid was the first, and then it
was Dr Gordon Ni chol son who was keen to performliver scans, and
Dr Noel Dowsett (radiotherapist) provided the incentive to press
ahead wi th bone scanni ng.

Australian visit, 1966:

In 1966, | attended a course for graduates at the Australian
School of Nucl ear Technol ogy. After that course, | visited Jim
McRae and John Morris at the RPAH, and was inpressed with their
dual positron detection isotope scanner for perform ng radioactive
arsenic brain scans. | spent several nights and weekends at RPAH
goi ng through old scans, and producing polaroid pictures of them
al ong with copying the reports which acconpani ed each scan. This
was all subsequently nmounted in a ring binder of scans, which
still have, and which becane a reference at that tinme for various
physi ci ans when reporting scans.

| also spent several days with Dr Kronenberg, Haenatol ogi st at
RPAH. He was extrenely kind and hel pful, and | picked up many

val uabl e cl ues about the radi oassay of vitamin B12. His wife was
a G°, and | spent a fascinating Saturday norning with her while
she did her rounds in the poorer suburbs of Sydney. She was al so
the editor for a regular poetry publication in Australia, and
becanme intrigued with her ability in witing poens. The
Kronenbergs hosted nme for one weekend at their fabul ous beach hone
on the shores of Bul gola Beach, north of Sydney.
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Anot her val uabl e contact | made then was with John Morris; both John
and his wife were very hospitable and kind. He was particularly

hel pful in arranging for ne to neet one of his 'contacts', which I
recall was in the wharf area of Sydney. The purpose of this mssion
was to obtain cheap 'Koal a' bears, which was obviously successful as
| arrived hone from Sydney with a large suitcase full of these
stuffed toys for dispensing to various nephews and nieces. This 1966
visit to Australia was extremely successful, and the friendliness and
hel p accorded to nme at that time is appreciated to this day.

Maj or advances in 1967:

In 1967, there were two nmmj or advances in radi oi sotope nethodol ogy

wi thin our Departnent:

(a) 1-125, with its longer half-life, becanme available (in 1966) for
radi oassay work;

(b) Tc-99m becane available (in 1967) for scanning.

The first Tc-99m brain scan was perfornmed in the presence of Jim
McRae from Sydney, who was visiting Auckland at the tine. W were
astounded at the increase in count-rate over previous agents; the
ratenmeter banging to full scale, and therefore could be 'turned up'
two notches. The other marked difference was that the time constant
coul d be reduced fromb5 secs to 0.2 sec, and the scalloping effect at
the edge of scans obviated. | was hesitant about turning the tinme
constant so low, as the ribbon servonotor drive mechanismfor the
printout ribbon went crazy, but Jim MRae was reassuring and he was
proved correct in that the machine held together for several years.
My feelings at this time were that the advent of Tc-99m had turned
"uncl ear' medicine into 'nuclear' medicine.

If | remenber correctly, the first supplier of our technetium
‘generators' was Anersham UK; then we switched to Lucas Heights, and
then Duphar. The original M-99/Tc-99m generators were 'glorified
test-tubes; a far cry fromthe sophisticated units of today.

Brain scanning 'took off' with the advent of Tc-99m and we
consequently advertised for a senior technician "with radi ography
experience" to performscans. |In 1968, a second scanner was

pur chased, a Picker Magnascanner, w th a photo-dot output, which for
the first tine presented scans in a format famliar to radiol ogists
and radi ographers. Its other mmjor advantage was the ability to set a
contrast level, so that the filmdensity range could be optim sed
across the radioi sotope count range. This inproved both brain and
bone scanning. The radiol ogist, who for sone tine had been
interpreting brain scans presented in colour printout on paper, on
bei ng handed his first photo-dot inmage exclained "Thank God! |
haven't told you before this, but I'mactually colour blind!'"™ as he
slipped it into the view ng box.

The above separate devel opnents in the | aboratory and scanni ng areas
woul d i ndicate that Auckland, fromthe very inception of nuclear
medi ci ne, was regarding it as two separate specialties. Today, the
Scanni ng Section is part of the Organ | magi ng Services, and the
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Radi oi sot ope Laboratory is part of Pathology Services. | renenber a
visit fromDr Les Dugdale (1968?), a radiologist from Ml bourne, who
had conme over to discuss with Dr |bbertson whether Nucl ear Medicine
was better allied to the College of Physicians or the Coll ege of
Radi ol ogi sts. This was of no direct concern to ne, but 20 years
later (1988), I'mstill not sure if this issue has been resol ved
sati sfactorily!

George Roth (Director, NRL):

| regarded George with some awe. He always seened to ne to take a
great interest in one personally, and the work one was doing. During
an NZMPA conference in Christchurch (1962 or '637?) | remenber a very
hospitabl e evening at his honme in the Cashnere Hills, with a view
overlooking the city's sparkling lights. | recall his fantastic
slide collection, all in cassettes, neatly catal ogued, and on shel ves
on one side of his library. They were predom nantly of photographs
taken on the Continent. | wonder where they are now.

My other main contact with himwas during the visit of Dr Gonez-
Crespo, a nenber of an | AEA specialist thyroid comrittee. Dr Gonez-
Crespo was travelling the world with a suitcase containing a
mannequin with a renovable thyroid. Hot and cold nodules, as well as
di ffusely radi oactive glands, could be fitted, and he woul d pronounce
how wel | a departnment nmet the world thyroid uptake standard. George
acconpani ed hi m t hrough NZ.

George Roth through his involvenment with WHO, al so arranged for a
Thai nucl ear medi cine student to visit Christchurch and Auckl and
during 1966 and '67. | still correspond regularly with Som ak
Kositthan 21 years later. Her visit was so successful it was

foll owed by another in 1970. This was by Dr Wani da Guratava and M ss
Mal ul ee Prenmyodin. Exposure to a little of the Thai way of doing
things was quite educational for me. Their education while in

Auckl and was enhanced by regular visits to the novies. Wanida and
Mal ul ee so enjoyed the film"Paint your Wagon" that they went 16
times! When asked what fascinated them so nmuch, after a lot of mrth
they admitted it was Lee Marvin's deep voice singing "I was born
under a wandering star". | think George Roth's initiative in
arrangi ng such visits from Thai students, and Jack Tait and famly's
| ater sojourn in Bangkok, was to be admred.

O her highlights and features of ny early career

A maj or one was the design and inplenentation (along with Maurice
Young, radi oassay senior technician, and Wayne Deening, the Board's
conput er programer) of a conprehensive conputer system for handl ng
the radi oassay workload. This systemregistered all patients,
produced results, perforned the curve fitting (using Rodbards 4-
paranmeter equation) and listed errors - tests not performed, wong
test perforned, etc. It was introduced in 1974 and proved a great
success. Mich of the work done then still forns the basis of the
exi sting programe.
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Dr Peter Hurley's arrival and subsequent installation as head of
Nucl ear Medicine in 1972 was inportant. | renenber too the events
leading up to his tragic death in 1983.

I much enjoyed ny 1972 visit to the USA, where | spent a nonth
working with Jim MRae and Hal Anger at the Donner Laboratory,
University of California, Berkeley. This was predoninantly on Hal
Anger' s tonographi c scanning device. | was honoured with a key to the
| aboratory and woul d snoop around out-of-hours, |ike a spy,
investigating all the interesting equi pment in various stages of

devel opnment. Sonme of the plans for phantons were sent home, and
Murray John had them nade up. They were in use in Auckland even

bef ore appearing on the Anmerican narket!

| was amazed when visiting the Nuclear Chicago factory while in the
US to see a production |ine of gamma caneras, one even destined for
Auckl and. (The first gamma canera arrived in Auckland in 1972). This
was the third in the country, follow ng Christchurch and Dunedin.

| visited Subramani an (radi ochem st) and MAfee (senior radiol ogist)
in Syracuse during nmy 1972 visit, and ended up in Intensive Care for
one week, following a bleed froma stonach ulcer. A nore intinmate
experi ence of American hospitals than | desired! Subramani an was
wor king at the time on di phosphonate bone scanni ng agents, another
maj or nucl ear nedi ci ne breakt hrough.

After recovering fromny illness | went to Boston for several weeks
and attended, and passed, a course in Nuclear Medicine conducted by
t he Massachusetts Institute of Technology (MT).

In 1971, Murray John and | were asked by the Medical Superintendent
to conduct a review of all clinical equipnment requested for
conmi ssi oni ng the new nmai n Auckl and Hospital Block. This review

i nvol ved us in sonme pai nstaki ng and denmandi ng work, taking |ong
hours. However, it resulted in savings of over $1M and was the
start of a new career in equi pnent nmanagenent. From 1979, | becane
the head of the new Medi cal Physics & Bioengi neering Departnent of 45
staff, but nevertheless maintained an interest and a responsibility
in the Nucl ear Medici ne Department.

The Nucl ear Medicine Dept currently (1988) perforns 500 scans per
nont h, and the Radi oassay Lab produces 4,800 patient results per
nont h.

Bruce Wite
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Auckl and staff photo - Nucl ear Medicine Department, 1972
Dr Peter Hurley (centre), to his left Bruce Wiite, Miurray John.
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Auckl and staff photo - Departnent of Medical Physics & dinical Engineering.
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AUCKLAND HOSPI TAL:  THE ESTABLI SHVENT AND OPERATI ON OF AN AUTONOMOUS
DEPARTMENT OF MEDI CAL PHYSICS & CLI NI CAL ENG NEERI NG 1979- 88

A personal overview by Bruce Wite

This wite-up details the effort required over a period of twenty
years in establishing and sustaining an integrated Department, which
initially included 43 people (25% physics or engi neeri ng graduates;
70% t echnical staff), each with their own ains and aspirations.
Those whose hospital careers have been of a predonminantly scientific
nature nay regard adm nistration as boring. | have found nanagenent
to be interesting and productive. Nevertheless, | wll always
regard the early years of ny career in establishing Nuclear Medicine
(ably assisted by Murray John) and the Di agnostic Radi oassay Service
as the nost exciting and satisfying.

The i nmpetus for the establishnment of a conbined Medical Physics &
Bi oengi neeri ng Dept was the increasing scientific and technica
requi renents associated with the commi ssioning of the new Auckl and
Hospital Block in 1972. At the tinme, this new Hospital Bl ock had
the largest floor area of any building in NZ and its conm ssioning
was to be a colossal task. A nultitude of requests for nonitoring,
neasurenent, and treatnment equi pnment had been received by the

adm nistration, as well as requests for maintenance facilities. As
was usual, budgets had been well exceeded.

Auckl and Hospital benefitted froma far-sighted Medi ca
Superintendent (Dr Alec Warren), who realised he needed i ndependent
i nput on the value of requests for nedical equipnment. Looking
around his resources at the tine, he decided that physicists had a
background and know edge that could assist in decisions about
advanced technol ogy equi pnent. Miurray John and | were given the
"onerous task' of reviewing all the equipnment requirements with an
associated brief to try and reduce the total cost.

This was a | earning experience for two physicists who had to rapidly
beconme fam liar with many aspects of the clinical services, how
various parts inter-related, and the function of equipnment. It also
hel ped to establish strong liaisons with the nedical staff, which
proved invaluable |ater in gaining support for the establishnent of
our new Departnent.

This review was duly conpleted, resulting in savings of about $1M
mai nly through reduci ng duplication, rationalisation of conmputer
requests, and proposing centralisation of equi pnent servicing and
devel opnent s.

The Medical Supt next established a Joint Technical Devel opment &
Services Conmittee, consisting of key nmedical people, and key
scientific and technical people, chaired by the Superintendent. |
have copi es of several subm ssions (dated 1972 and 1973) witten to
this Comrmittee by senior nedical staff, proposing the establishnent
of an autononopus Medi cal Physics & Bi oengi neering Departnent.
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The Conmittee eventually recomended t hat such an aut ononobus
Depart ment be established, and in response to the subni ssions,
that it be under the Medical Supt (through the Commttee) rather
than under the Hospital Engineers. It also recomended that an

El ectroni cs Engi neer should be appointed to head the El ectronics
Section. This led to the appointnent of Dr Jon Henderson in 1975,
who with his special abilities in the bioengineering field quickly
contributed to the strengthening of the service. As a registered
pr of essi onal engi neer, Jon's appoi nt nent overcane nany of the
percei ved problens that the Hospital Engineers had with the
proposed Departnment with physicists as the only professiona

staff.

Li ke many hospitals at that time, several Auckland Hospita
clinical departnments had their own physics and/ or technica
sections. These units functioned i ndependently, and it was
obvi ous that there was

Duplication of effort and equi pnent;

Poor utilisation of staff expertise;

Lack of uniformity in practice and standards;

Lack of continuity caused by staff resignations;
Unsatisfactory career structures.

O wWNEF

Al t hough the Medical Electronics Unit had been established with
Jon Henderson and two technicians to provide a totally integrated
service as a first step, it was soon obvious that these

i ndependent units in clinical departnents needed to agree to
transfer the aspect of their work involving electronics into the
new Medical Electronics Unit. Equi pnent maintenance staff at the
time were enpl oyed in Radi ot herapy; Nucl ear Medicine; Radi ol ogy
(under the hospital engineers); Neurophysiology; Critical Care;
and Renal Dialysis. There was also a | arge Anaesthetic equi pnent
servi ci ng wor kshop.

The question of integrating the physicists into the expanded new
Departnent al so had to be considered. Since 1972, the autononous
Nucl ear Medi ci ne Department had been functioning independently of
its historical connection with the Endocrine Dept. The latter was
headed by Prof Kaye |bbertson, who was a key physician in hospital
deci sion making at that time. He proposed the appointnment of a
Nucl ear Medi ci ne Physician, and that post was eventually taken up
by Dr Peter Hurley, who returned from Johns Hopkins Hospital in
Baltinore. After Peter's unfortunate and premature death just a
few years later, this post was taken up by Dr Mchael Rutland from
Engl and.

The appoi nt nent of nucl ear nedici ne physicians (who were expert in
that technol ogy, use of conputers, etc) significantly reduced the
i nput required from physicists, to one predomnantly of quality
control and radiation safety. This inportant aspect was provided
by Murray John. The physics requirenents in Radi ot herapy
continued and becane greater with the advent of simulators,

pl anni ng conputers, and nore powerful and versatile treatnent

machi nes. Constant el ectronics and physics technical input were
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al so required to keep the lIinear accelerators operational. This
team continued to be headed by Omen Hanes. The Radi oassay Service
was expanded rapidly beyond the various thyroid blood tests into
ot her hornone and vitamin tests; with my Path Lab background,

gave enphasis to this aspect. Staff expanded rapidly in the

radi oassay section as in-house i mMmunol ogy procedures and conputer
t echnol ogy advanced.

Ongoi ng Nucl ear Medi cine battl es:

Two ongoi ng battles characterised nuclear nedicine at the tinme -

1 Shoul d Nucl ear Medicine (Scanning; Radi odi agnosti c Haenat ol ogy;
Radi oassay) be regarded as a speciality on its own, or should it
be broken up into Radiol ogy (Scanni ng) and Pat hol ogy (Radi oassay) ?
Advocates of the former idea were Nucl ear Medi ci ne Physicians and
the Soci ety of Nuclear Medicine; the Society strongly pronoting

t he now defunct course at the CIT for Nucl ear Medicine

t echni ci ans.

2 Shoul d radiol ogi sts or physicians interpret scans (the
radi ol ogi sts identified strongly with the X-ray film"' PhoDot'

i mages now bei ng produced by radi oi sotope scanners)? And should
pat hol ogi sts be interpreting the biochenical |evels produced by
radi oassay technol ogy?

To sonme extent, these battles continue to a greater or |esser
degree in a nunber of NZ hospitals, and working solutions differ
in various parts of the country.

As Seni or Physicist in Nuclear Medicine, | thought the future

at Auckl and Hospital was one of specialisation, and devel oped the
scanni ng and radi oassay aspects separately, enploying

radi ographers to performthe scanning, and | aboratory
technol ogi sts and technicians to performradi oassays. This
approach was not followed at all NZ hospitals, but at Auckland it
has neant that radi oassay is now part of the Laboratory Servi ce,
and 'scintigraphy' is part of Radiol ogy.

As specialist staff were trained, the need for physicists in

nucl ear mnedi ci ne becane less, and this allowed ne, as secretary of
the Joi nt Technical Devel opnent & Services Comittee (JTDSC), to
devote nore tinme to devel opi ng the conbi ned Medical Physics &

Bi oengi neering Dept. Miurray John maintained the in-vivo
radi oi sotope requirenments and safety aspects of radionuclide usage
in the hospitals and Medical School, whereas | acted in a

consul ting capacity on radi oassay techni ques, and was a ful

menber of the Committee of Pathologists. Dr Hurley went along
with this split role for his senior physicist.

Wor ki ng towards the Medi cal Physics & Bi oengi neering Dept:
So that this integrated Departnent could be established, it was

necessary to give considerable reassurance to clinical staff, that
where their physicist/s and technician/s were to be
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adm ni stratively (and soneti nes physically) renoved fromthem the
service they would receive froma new conbi ned Departnent woul d at
| east continue at the same |evel, and hopefully would be better.

It was a big 'ask' of them because the staff would no | onger be
"theirs' to control. This integration could have been achi eved by
a Medi cal Superintendent decree, but we preferred to do it by
negoti ati on and persuasion with the prospect of |onger-term
stability. It was achieved in the Oncol ogy/ Radi ot herapy area by
ny establishing a contract between the Professor of Oncol ogy and
our new conbi ned Departnent, covering the services to be provided.
Contracts between departnents are now fairly commonpl ace, but this
one was a trail blazer.

The new conbi ned Departnent established!

In 1978, the Medical Superintendent advised all medical staff that
after receiving support fromthe Hospital Medical Committee, and
di scussing the concept with "two recent distinguished visitors to
New Zeal and® (Dr D WHill from London, and Prof Harold Johns from
Toronto - both these visits under the auspices of the ACPSEM, he
would formally constitute the Departnent of Medical Physics &

Bi oengi neering on Jan 1 1979. In nmid-1979, the Hospital Board
gave formal advice of its approval of the concept, and of the
transfer of physics and technical staff from about seven clinica
departnents to the new Departnent. Wat a nmmjor achi evenent!
There could be no backward slippage fromthis point.

| rermain appreciative to this day of the 100% support from Jon
Hender son, Omen Hames, and Murray John, during this | ong gestation
peri od. The ongoi ng support provided to the concept by Medica
Superintendents was essential. The Hospital Conmi ssioning Oficer
at that tine also supported the concept, and this was useful in
maki ng sure that Board Adnministration were also 'on side'

Adni ni stration of the new Departnent:

The new departnment was admini stered by a ' Coordinating Conmmittee'
- Bruce White, Oaen Hanes, Jon Henderson, and Terry MQuillan
(Terry was the Senior Technical Oficer in the anaesthetic
servicing area, and ex-physics technician for Oven Hanes.) The
Conmittee was |l ater joined by Murray John. The Departnent had
several sections at that tine - Electronics; Oncol ogy Physics;
Speci al Mechani cal Services; O gan | magi ng/ Nucl ear Medi ci ne;

Dedi cated Conputers. There were 20 technical staff; 8 graduate
staff; and one secretary. Bruce Wite as Chairman was responsible
to the Medical Superintendent. | was elected to this post 'for
the first term, which subsequently |asted twelve years.

Wth the advent of Area Health Boards later, | became the Manager
of the Service. For a short time, this becane Area Manager
Clinical Engineering, a post that disappeared with the still later

est abl i shnent of CHE' s.
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Unfortunately, it never proved possible to physically bring the
whol e Department together into one location. The Electronics
Section was initially housed in the basement of the (then) Medi cal
Centre, which would flood during heavy rain (photographic evidence
was obtai ned to convince managenent of this unsatisfactory state
of affairs). Both the Mechani cal Wrkshop and Administration were
| ocated in the |large basenent area under the X-ray Departnent in
juxtaposition with other interesting sections such as the

Pat hol ogy Museum (for a bit of light relief during breaks).

The ol d Nurses' Honme became vacant when a new nulti-storey one
went up, and the El ectronics, Conputer, Physics QA and

Admi ni stration were noved to one wing of this building. This

all owned Murray John to nove from Nucl ear Medicine to becone ny
abl e assistant. Mirray retained his involvenent and influence in
Radi oi sotope Safety in the Hospitals and Medi cal School

The Speci al Mechani cal Services expanded into the old Mrtuary
buil ding after a suitable service by the Hospital Chapl ains and
Hospital Maori Whanau. The Order of Service instructs: "..The
chapl ain renmoves his black scarf, synmbolising the renmoval from
this building of its old association with death, and puts on a
white stole synbolising the building's resurrection to the new
pur pose of healing and life."

Al t hough work was centralised as nmuch as possible into the two

wor kshops, it still nade sense to have dedicated areas in Oinica
Departnents (as satellite workshops and offices) where the
wor kl oad warranted. This phil osophy continues today with separate
wor kshops in Critical Care, Medicine, Renal Dialysis, and a
Physics suite in the new Oncol ogy Bl ock

Medi cal Physicists v Hospital Engineers:

One of the early battles (1977) that had to be fought and resol ved
was the role that Hospital Engineers were to play in the clinica
technol ogy area. This inportant question was not unique to
Auckland. It seened to exist in any hospital where there were
nmedi cal physicists. There was al so the vexed question of union
nmenbership (eg Electrical Wrkers' Union). This conflict between
Hospital Engi neers and Medi cal Physicists reached Heal th Dept
level, and resulted in several excellent reports on the role of
Medi cal Physics Departments in NZ, prepared by the Senior
Physicists fromall centres at the tine. (Note: In the event, the
Health Dept finally declined adopting a policy on the matter
after consulting Hospital Boards affected).

As nentioned previously, at Auckland this conflict was |argely

di ssi pated by the appoi ntnent of Jon Henderson, a registered

engi neer and PhD. However, the area of X-ray servicing remained a
festering sore. Although the Chief Engi neer had no daily input
into X-ray servicing, he still insisted that it remain under his
control, whereas the Professor of Radiol ogy supported the proposa
that it should becone a part of Medical Electronics within the
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Medi cal Physics & Bionedical Engi neering Dept. The X-ray
servicing staff thensel ves al so wi shed to nmake this change. The
Board set up a working party consisting of the Medical Supt-in-

Chi ef , Deputy Chief Executive, and Dr Toby Witlock (of Geen Lane
Hospital) to resolve this issue. In July 1980, this working party
produced a report which is as relevant today as it was then. It
resulted in the transfer of the X-ray servicing staff to Medical

El ectronics; it conmented on the support this change woul d give
frompeople with "different but conplenmentary skills", assist the
X-ray servicing staff in developing their professional skills, and
keep up with changi ng technol ogy, and assist in the introduction
of a surveillance/ nonitoring service of X-ray equi prment by
physicists, an "overdue necessity". This report strengthened the
rol e of the new Departnent considerably.

Al t hough the physicists and physics technicians had been providing a
Quality Control service to Radiotherapy and Nuclear Medicine
(counters and ganma caneras), and nonitoring areas using
radi oi sotopes for sone tine, the above report opened the way for
regular nmonitoring of X-ray and ultrasound equi pnent. This service
was established, test equi pnent devel oped or purchased, and the task
given to Stephen Strother (later followed by Chris Newconbe) to
implement it, with the assistance of two physics technicians. Qur
Departnment was ultimately nonitoring X-ray equi pnment at all the
Board's hospitals on a regular basis, and was providing useful
feedback to Radiol ogy Departnents. It also provided predictive
information to the X-ray Servicing Section. The results were always
shown to NRL physicists during their visits, and interesting

conpari sons were nmade with their own neasurenents. However, sone
opposition to our regular nonitoring began to surface, particularly
froma few of the senior radi ographers, who seenmed to regard our

i nvol venent as an intrusion into their area, or profession. |
eventual |y decided to cease our regular nonitoring. These

radi ographers preferred a situation where they would call on our
Physi cs Section for neasurenents to be rmade when they suspected that
sonet hi ng was wong, rather than accepting regular nonitoring by an
external department. And so a proactive approach once agai n becane
reactive, which | still regret. It did have positive spin-offs
however. A nonthly neeting was regularly held to discuss X-ray
technical matters between ne (as Chairman of our Dept), relevant
Physics staff, dinical Engineer, X-ray Servicing staff, and the
Board's Charge Radi ographer. Senior Radi ol ogi sts would al so
occasional ly attend.

Thi s exercise al so gave an excellent grounding in inmaging physics to
the two previously nentioned physicists (their talents were
subsequently lost to the country). Stephen Strother becane a world
expert in PET scanning, and is now located in Wsconsin; Chris
Newconbe is now a Senior Physicist, and Professor, at the Ontario
Cancer Institute).
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Grading - '"Scientific Wrk' v 'Research':

One conflict that had to be addressed was that of the effort and
time that could be devoted to 'research' versus 'servicing' . The
nati onal grading position of Hospital Physicists (later

redesi gnated Hospital Scientific Officers, to include all

prof essional scientists eg biochenists) was determ ned
significantly by their research ability, and yet the Staffing Dept
of the Hospital Board was insistent that scientists existed in the
hospital service to enhance techniques that could be of direct
benefit to the patient. Research ained solely at enhancing the
reputation, aspirations, or educational qualifications of the

i ndi vi dual was di scouraged by the Board. Scientists with these

| eani ngs "should either join the DSIR or University", | was often
told. This was a matter of continual disagreenent between the
Board Staffing and our own Department's admnistration

A simlar but |less acute situation existed for technical staff.
Their nerit grading was determ ned by their perfornmance and
"potential' in the job they were performng. However, interna
friction could develop if an individual technician was tasked with
a devel opnent project, whereas a coll eague was directed solely at
mai nt enance, and was liable for 'on-call' duties etc.

Devel opnental work was al ways regarded as nore interesting.

Resol ution of the problem

After consultation with several Governnent Departnents, | decided
that a figure of 30% of the average work effort for our Departnent
as a whol e could be spent on research / devel opnent. This was
agreed to by the Medical Supt, and reluctantly accepted by Board
of ficers as a conprom se between sonme, and none. These projects
could be initiated by the staff thenselves, or by requests from
clinical departments. Requests would be approved by the Co-
ordinating Comrittee, and progress reports nonitored. This also
overcane the problem of direct requests fromdoctors to
technicians for involvement in long projects, which commtted the
Departnent's resources on an unfair basis.

Over 200 varied projects were undertaken using this approva
procedure. Exanples of sone were: automated el ectrical safety
testers were devel oped (and later narketed); digital conputer link
bet ween hospitals for medical record transm ssion; paediatric
respiratory tract nonitor; handi capped conmmunication aid; gait
rehabilitation efficacy device; eyelid novement detector; CT inage
transfer between hospitals; X-ray trigger for infant breathing
abnormalities; X-ray tube heating simulator; defibrillator tester
di al ysis reverse osnosis nonitor; beamfl atness tester

urodynanics flow nonitor, conputer, and display; carpark conputer
for security; etc etc.
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Monthly staff neetings:

Onen Hames instituted and chaired nonthly neetings of all
Departnental staff, where our own staff would tal k about their
particular interests and progress on a topic. At these neetings,
we woul d soneti nes be addressed by clinicians, Board

admi ni strators, or outside experts in sone specialist field. 1In
addition, scientists in the Departnent would al so neet separately
once a nonth; after administrative nmatters had been coped with,
each took a turn to make a scientific presentation on their work.
Jon Henderson al so convened nonthly neetings of the (by now) I|arge
El ectronics Section for |ectures on equi prent function and safety.

Techni cal staff retention:

In 1984, a problem which had been devel oping for sone tinme becane
very evident. Qur Departnment was unable to retain its trained

engi neering technicians who, after qualifying, were |leaving in droves
to take up enploynment in the expandi ng private nedi cal equi pnent
industry. This constant 'creaming off' of trained technicians was
threatening the viability of the service we provided. Mny agencies
of overseas suppliers were being established, usually with
headquarters in Auckland. Qur Departrment was losing up to 10%of its
staff per annum Mpst staff on | eaving us would have a sal ary

i mprovenent of up to $8000 pa, with a conpany car provided. These
ex- Depart nent technicians, when visiting their previous coll eagues,
woul d cause considerable strife when enticing themw th the better
conditions in the outside sector

We seened to be hanstrung in inproving hospital conditions because of
the strange effects of the nationwide nmerit systemin deciding
salaries. In theory, the system seened fair, especially for the

ol der long-termstaff, but in practice, with the operation of the
percentage constraints within grades, nany of the younger prom sing
technical staff were not adequately rewarded. |t becane obvious to
nme that hospital technicians were even nore conprom sed than simnlar
technical staff in the rest of the public service. This was confirnmed
when | visited Wall ace Arnstrong (fornmerly Senior Physicist at

Wel lington Hospital) and net senior technical staff in the Nz

Met eorol ogi cal Service. After a long battle (3 years!) the Public
Service scal e PS225 was introduced into the hospital service. These
noves were |argely opposed by the Technicians Union, mainly on the
grounds that engineering technicians would get a better deal than
physi ol ogy technicians, although this opposition turned to support
when the marked inprovements across the board becane obvi ous.

Heal th Service Personnel Comm ssion (HSPC)

In 1986, the cold w nds of change were stirring! Geat changes in
the State Sector Act were initiated, and subsequently a Health
Servi ce Personnel Commi ssion (HSPC) cane into being. It was no

| onger adequate to present cases based on the self-pronmotion of
one's services, or oneself, and expect themto be accepted by these
"hi gher authorities' even when such cases were supported by Medica
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Superi ntendents, Chief Executives, etc. There were hints of the
"comerci al nmodel and new managenent structures' being introduced
into the Health Service

Use of outside consultants, 1986:

I thought it was tine to "fight fire with fire', and requested the
Chi ef Executive that we be funded to enpl oy outside consultants
(who were then the '"in thing') to do a review of the whol e Medica
Physics & Cinical Engineering Departrment (updated name); its
structure, service provided, costs and salaries, etc. This was a
consi der abl e ganbl e, and many staff had reservati ons about the

wi sdom of such action. However, | was supported by Ownen Hames, Jon
Henderson, and Murray John in this action. The review took severa
nont hs, and was carried out by PA Managenent Consultants; their
report was presented to the Hospital Board in Novenber 1986.

The concl usion of the consultants provided further guidelines for
the devel opnent of our Departnent in pushing ahead with information
systenms; service agreenents with our users; responsibility for al
medi cal mai ntenance within the Board whet her performed by our
Department or by outside contractors; a greater involvenent of the
Departnent in the purchase of new nedi cal equi pnent. Looking back
now, many of their recomrendati ons have been i npl enent ed.

| chose these particular consultants because of their accepted role
in the private sector for wage fixing. On this matter, they
concluded "..The Departnent has |ost electronics staff to the
private sector for increased renuneration packages, and has been
unable to attract qualified and experienced staff because the
salary offered is too low" They recommended that the nationa
nmerit list be discontinued, and that engi neering technicians

i ndi vidual gradi ng be established by conmparison with the rest of
the public service. They also drew up an organi sational chart for
our Departnent, with salaries prescribed to the different

organi sational and responsibility levels that were based on private
sector remunerations. This information prepared by unbi assed

i ndependent consultants was to prove extrenely useful in the
future. Interestingly, they also stated that the work of the
Departnment was extrenely valuable in that the conpetition we

provi ded kept the private sector "honest".

The successful outcome for technicians:

After many neetings between Jon Henderson and nyself, and
representatives of the HSPC, nmking very slow progress at inproving
the situation for technicians' salaries, | eventually exceeded the
tol erance | evel of our Area Health Board' s Personnel Manager. She
tel ephoned to advise ne that | was to get ready to neet the State
Servi ces Conmi ssion, as next day we would be flying to Wellington
On the plane trip down, | kept her baby under control while she
read the files; at the meeting with the State Services
representatives, to my surprise, all our proposals were accepted!
This nmeeting led to a new scale for Engineering Technicians (HS58)
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bei ng introduced into the Health Service, and subsequently
substantial pay increases for our technicians, based on the

organi sati onal chart prepared earlier by the consultants. The
stress of the consultants' review and all the background work had
paid off at long last! This inmprovenent was qui ckly activated

t hroughout the country, and at Auckl and produced a stable staffing
situation for many years.

There is now far greater freedomin wage fixing. Salaries are now
based on performance and productivity - it could be difficult for

i ndi vi dual General Managers to directly assess this in the
scientific and technical areas, when their past experience has been
restricted to admnistration. | know that departnental managers
will do their best for their staff, but the financial squeeze and
debt burdens some CHE' s carry cannot help but influence Genera
Managers' deci sions about pay increases to occupational groups who
performduties of which they have no direct know edge.

Admi ni strative nmanagerial staff will probably find it easier to
obtai n acceptance for increases based on their own productivity.

' Comput eri sed managenment systenms' - ERIS:

By the late 1980's, hospital nanagers were starting to question how
work effort was being spent. |In addition, for service departnents
such as our own, there was increasing enphasis on the 'on-charging'
of services. Considerable full-time effort was therefore devoted
to devel oping a conputer system which would, in addition to
keepi ng records of equi pnent, keep details of work perforned by
staff. There was initial resistance by sone staff who could not
accept the need to docunent their work effort. However, without
such accountability, managenent could not be expected to provide
funds for our Departnent's operation. The conputer system ERI' S
(Equi pnent Registration & Information System) that was eventually
devel oped, along with the inplementati on of coded work sheets;
recording of quality assurance tests perforned; |ectures given

etc, resulted in the Dept being ahead of its tine in producing pro-
forma invoices that could be sent to our 'custoners'. The Asset
Regi ster nodul e of ERI'S subsequently becane the Asset Register for
the CHE, and now has financial information added. Additiona

mai nt enance information is also supplied by outside contractors for
inputting. It is said that " information is power ", and from
smal | begi nnings, ERI'S has becone a powerful information tool in
provi di ng repl acenent programmes for capital purchases; costs of
mai nt enance on all equi pnment; producing nonthly invoices; etc.
Al'though it is now networked throughout the CHE, its contro
remains with the Medi cal Physics & dinical Engineering Departnent.
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AUCKLAND HOSPI TAL STAFF LI ST:
Physi ci sts and Engi neers:

O S Hanmes (Onen) Jan 1952 - Jun 1988 (retired)
J Wi ght (John) ... 1955 - ... 1960 (fromUK; to UK)
B ML Wiite (Bruce) Feb 1961 - Dec 1992
(to Asset Managenent; retired Nov 1994)
J Hawk (John) ... 1963 - ... 1965 (now |l eading UK
der mat ol ogi st)

Fong Chen Khen Feb 1965 - Jan 1968 (to Auck Tech Inst)

M Kennedy (Malcolm Apr 1966 - Feb 1970

R Burgess (Richard) ... 1968 - ... 1970 (to Neurophysi ol ogy)
V Marsden (Vera) Feb 1968 - ... 1968 (to Wi kato Hosp)

M B John (Murray) Mar 1969 - present (1995)( now Manager,

Med Physics & Ain Eng Dept)

R Roberts (Rosemary) ... 1972 - ... 1973
J D Henderson (Jon) Sep 1974 - Dec 1990 (graduate engineer;
to Physics Dept, Waikato University)

A H Beddoe (Al un) ... 1976 - Jan 1981 (from Chch; to Auck

Med School in vivo neutron activn; to DPH 1985)
N Li vi ck ( Noel ) ... 1978 - Jan 1981 (to Pte Software Co)
I

M N xon (Isla) Jun 1978 - Nov 1980 (then overseas)
and Jun 1985 - present (1995)
F J Thonmson (Fergus) May 1979 - present (1995)(from Dunedin,
and Auckl and Univ School of Engineering)

S Strother (Stephen) ... 1979 - ... 1982 (to Montreal; now
W sconsi n; PET world expert)
P Litchfield (Paul) ... 1979 - Mar 1985 (to NZ Steel
Conput er Secti on)
D WIlianms (David) ... 1980 - ... 1983 (fromto Engl and)
L Dakers (Lee) ... 1981 - Jul 1986 (noved to Dunedi n)
and Jan 1994 - present (1995)
C Eccles (Craig) ... 1981 - ... 1982 (returned to Massey)
C Newconbe (Chris) Feb 1983 - Jul 1985 (to Princess

Mar garet Hospital, Toronto)
D Blonfield (Dougl as) May 1983 - present (1995)(graduate
engi neer, el ectronics)
M Dri esbock (Mary) May 1986 - May 1987 (from USA; retired
to Kerikeri)
J Turner (John) Feb 1987 - Mar 1989 (from UK; to Chch)

S Duck (St ephen) Sep 1987 - Apr 1989 (to Royal Marsden;
then to datterbridge Hosp, Liverpool)
B Lunt (Brian) Cct 1987 - present (1995)(Qtago Msc

(Medi cal Physi cs)
A Stewart (Al an) Oct 1987 - present (1995) (from Zi nbabwe/
Saudi Arabi a)

J Hayward (John) ... 1989 - ... 1990 (to Christchurch)

C Lewi s (Craig) ... 1991 - ... 1994 (fronfto Canada)

P Geer (Peter) ... 1993 - present (1995) (O ago Msc
(Medi cal Physi cs)

J Fisher (Julie) ... 1994 - present (1995) (UK Msc

(Medi cal Physi cs)
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Equi prent sel ection and testing:

Many probl ems experienced by our staff with nmedical equipnent

| ocated in Auckland Hospital (eg inconpatibility; |ack of spares
and service manual s) were due to inappropriate decision-naking at
the time of purchase, with sub-optinmal acceptance testing before
paynment was made. It was therefore essential for our Departnent
to be accepted as the authority in these areas, and for nedica
staff not to rely solely on information provided by agents (or on
what they saw overseas). After many years of gai ning confidence
with nedical staff,(greatly assisted initially by Jon Henderson's
ability and standi ng; subsequently continued by other scientists
and senior technical staff) and nmy efforts with the Supply
Department, and Fi nance Departnent, procedures have reached the
st age where our Departnment (MP&CED) is now in a position of

maxi mum | everage in the purchase of, and paynent for, equipnent.
Agents do not get paid unless conplete deliveries are nmade, and
equi pnment passes acceptance tests. Qur Departnent makes these
deci sions. These actions are supported by CHE-wi de polici es.
Purchases are controlled by specifications which have been
prepared by our Departnent.

| suppose it was the volunme of equi pment at Auckl and Hospital, and
the size of the operation, plus the rapidly grow ng influence of
private agents on medical staff that nade nme realise the need for
an i ndependent departnent of the Board to provide unbiassed
scientific and technical input into the whole field of equiprent

managenent. Twenty years later, | can say that this has been
achieved. | grabbed every opportunity to enhance the ainms of our
Departnent, and as frequently nentioned, | have relied heavily on

the support from and tol erance of, Jon Henderson, Omnen Hanes, and
Murray John.

Probl enms al ong the way:

On the way, sone people were unsettled as | encroached into what
had becone their confortable routines. | supported freedom of
action, but demanded accountability of staff for tinme spent.
constantly liaised with managenent (frustratingly resetting to
zero during frequent nanagerment changes); | becane a nenber of
deci si on-nmaki ng committees at Board and Hospital |evel whenever
could, instead of just criticising their actions fromoutside. |
fought hard for the conditions of enploynent of staff, and a fair

remuneration for the inportant work they performed. | attended
nmany nmanagenment neetings; capital expenditure neetings; conputer
neetings; allied professional staff neetings; etc....! | prepared

a multitude of budgets and 'Strategic Plans', and generally kept
ny ear close to the ground to try and keep one step ahead of
managenment. | knew that one could no longer rely on the
assunption that managenent shoul d be unquestioni ng and accepting
of how one's individual or departnental work effort was being
expended. Hence ny constant drive to inmprove our staff and

equi prent information systems. \When dealing with nmanagenent, one
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conputer printout detailing work performed was worth 1000 spoken
words! Even better if the printout was churned out while the
manager waited and wat ched!

"What DO you do?"

My observation has been that the work perfornmed by our technical
staff could al ways be conprehended and appreci ated by managers,
whereas they were never quite so clear about scientists; and yet
it was this latter group that, although contributing greatly, were
the nost reluctant to docurment their work effort for a better
under st andi ng by managenment. | amstrongly convinced that it was
the exi stence of a conbi ned Departnent of both graduate scientists
and engi neers, coupled with good engi neering technicians, where
all these disciplines enjoyed an unencunbered exchange of ideas
and worked together as a conbi ned team which has resulted in a
greatly enhanced and recogni sed servi ce.

Contenpl ation in retrospect:

Al t hough of necessity ny own tine was taken up with ruch

adm ni stration, ny main enjoynent canme from presentations of work
performed by scientists and technicians. The nonthly printout
fromERI S was al ways of satisfaction to ne, because one could see
what had been achieved at the 'workface', and that is what all the
effort was ai ned at.

This report does not cover ny invol venent (sonmetines mnimal) in
the scientific and technical work of the Departnment. Thousands of
itens made up of electronic, anaesthetic, |aboratory, nuclear
neasuring, X-ray, radiotherapy, and conputer equipnent, were
mai nt ai ned and their performance checked. There were activities
like treatnment planning, radiation surveys, scientific project
work; |ectures were given; technol ogy was constantly changi ng.
Nevertheless, | attenpted to remain inforned on all these diverse
activities, as questions could suddenly arise from nmedical or
managenent staff, and as Head of the Service, an unfavourable
impression is created if you don't seemto have your finger on the
pul se! | regarded ny main objective as ensuring all this work
could carry on uni npeded, coupled with a high degree of staff

sati sfaction.

Concl usi on:

One of the greatest pleasures has been the |ong-termfriendships
whi ch have devel oped with staff coll eagues, in spite of sone
stressful times. And | nust express ny deep appreciation to al
ny senior colleagues - without their continuing support, our
Depart ment woul d not have cone about.

On ny retirement in 1993, the baton has been handed to Mirray
John, who has all the abilities and experience required to
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continue the race, striving confidently towards the constantly
shifting finishing Iine.

Bruce Wite
Mar aet a
May 16 1995

PALMERSTON NORTH HOSPI TAL STAFF LI ST:
Physi ci sts:

C G Begg (Canpbell) Apr 1952 - Jan 1961 (to Rochester
Hospital, UK; deceased | ate 1963)

B Gllion (Bruce) ... 1961 - ... 1962 (joined |BM

R A Trott (Ray) ... 1962 - Jul 1986 (retired)

P Morris (Phil) ... 1974 - ... 1978 (from UK, and sec'y
teaching at PNBHS; to Cancer Inst, Regina, Canada)

WG Artner (Bill) ... 1979 - ...7?1989 (from USA; teaching

at PNBHS; to Wsconsin hospital post)
K Croft (Kei t h) Jan 1986 - present (1995) (took QU Msc
(Med Physics) course)

L Geig (Lynne) Feb 1987 - Jan 1991 (from work overseas
as geophysicist; noved to Wjton Hospital)
T OBrien (Tim ... 1990 - present (1995)
A Bri ndhaban ... 1993 - ... 1995 (to Manawatu
(Ait) Pol yt echni c)
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HOSPI TAL/ MEDI CAL PHYSI CS AT PALMERSTON NORTH HOSPI TAL
A personal overview 1952 - 1986: Ray Trott
Background days:

The histories of the Manawatu and Taranaki centres are as closely
bound as those of nedical physics and radi ot herapy.

New Pl ynout h enbarked on radi ot herapy first, when Dr Cooper had a

Si enens 200 kVp machine installed in 1939. This was a Villard unit
with two enornmous air-insulated rectifying valves and an air-

insul ated X-ray tube. A 60 kVp Chaoul tube was also included. The
installing engineer from Si enens was a dedi cated Nazi, but as the
installation took |onger than anticipated, he spent the war years in
an internment canp.

Dr Peter Allen took up residence in New Plynouth in 1942, and treated
many Manawat u patients during the next decade.

Pal merston North saw the first signs of radiotherapy when Dr Gllies
installed a 140 kVp nmachine in the md-40's. This first nmachi ne was
a Westinghouse unit which, along with a couple of diagnostic

machi nes, were surplus fromthe American arned forces.

She was later followed by Dr Don Urquhart when he returned from WA
war service, and later fromhis postgraduate studies in 1948. The
first supply of radiumwas purchased in this year at a cost of 900
pounds ($1800).

The first hospital physicist:

In the early 1950's, Dr Urquhart saw the future of Pal merston North
as a regional centre for radiotherapy. To this end, he started a
canpaign to get a hi gher-powered machine, and also to establish a
pati ent base. He set up clinics in Wanganui, Msterton, DannevirKke,
and the Hawkes Bay. At the sane tinme, he recogni sed that speciali st
physi cs support was also vital; so in 1952 a Marconi 250 kVp machi ne
was installed, and the first physicist, Canpbell Begg, was appoi nted.
Slide rules were the tools of the trade in those days, but for big

j obs Canpbel | had a manual addi ng nmachi ne.

Canmpbell was a very interesting chap, having spent the war working on
radar research in the UK and then tried his hand (successfully) as a
conmer ci al phot ographer in Dunedin. But physics was his main | ove,
and he threw hinmself into the work of the Departnment with gusto. He
felt that in order to understand the day to day application of

X-rays, he should qualify as a radi ographer, which he did, conpleting
the MSR exami nations. Wnder what his physics marks were?

An acconpl i shed pi ani st, Canpbell dabbled in many unusual pursuits

i ncludi ng graphol ogy and spiritualism He would forman opinion of a
radi ography applicant fromtheir handwiting and seal it in an

envel ope. At interview, Don Urquhart would al so nake his assessnent,
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and after the person left they would conpare notes. Unfortunately we
have no record of their findings.

On one occasion, a radiumtube was m splaced and went through the
hospital furnace, the clinker then being spread on the paths of the
hospital farm Having no survey neter, the story goes that Campbel
made a classic electronmeter frompithballs and thread. Those who
knew hi m consi der that the story is nore likely to be true than not.
It is on record that over 90% of the activity was recovered, which
was no nean feat.

In 1955, the old Sienmens unit in New Plynmouth had conme to the end of
its time. The rectifiers had failed, and were replaced with the only
ones still surviving in NZ hidden away in ago University. It was
decided to replace this unit with a Marconi 250 kVp nachine identica
with that in Palmerston North. 1In 1951, | had noved up there, having
qualified as a radi ographer in Wellington in 1949, and also with half
a BSc. | had becone interested in the physics of radiotherapy and
had been doi ng such planni ng as was necessary in those days. Wile
this new machi ne was being installed, which required a rebuil ding of
the Departnent, all the patients plus the staff were transferred to
Pal mer st on Nort h.

In 1957, Don Urquhart bought the old Sienens unit, and installed it
in his private roonms, but with a nbdern rectifying systembuilt by
the | ocal AWA servicenan, Keith Sigley. This set-up was used for
several years, but was eventually w thdrawn and presunably scrapped.

The nmove into supervol tage therapy:

Just after this, the advantages of supervoltage radiotherapy were
recogni sed, and Don Urquhart started a canpaign to raise funds to
purchase such a unit. The Health Dept at that stage had refused to
supply any funds. The Cancer Societies fromthe Manawatu, \airarapa,
Hawkes Bay, Wanganui, and Taranaki all pitched in, and over 10,000
pounds ($20,000) was raised. Wen the goal had been reached, the
Heal th Dept then decided to subsidise the purchase on a pound-for-
pound basis. Canpbell Begg went off overseas to see what was
offering, and the Italian Barazzetti Jupiter Junior was chosen

Enrico Barazzetti was a forner enpl oyee of Picker, so it was not
surprising that his machine | ooked like a Picker, and it was al so
finished in an olive green paint job. This unit had some
deficiencies, notably a 55 cm SAD whi ch caused sone probl ems, but on
the whole it was a renarkably efficient machine. Patients not only
from Taranaki but also fromWlIllington started to be referred here.

The unit was housed in the Physiotherapy gymmasium As the

Qut patients Dept was directly overhead, a |arge concrete ceiling beam
had to be installed for protection. This meant that the floor had to
be | owered, so although the unit didn't actually go into the usua
basenent situation, it came cl ose!

98



Pal merston North Hospital, 1904: First X-ray plant. Note induction
coil (at left on bench) as 'HT supply'; and absence of any radiation

shi el di ng.

X-ray therapy equipnment, with 250 kVp X-ray head. Using a
it was possible to switch
operating at 60 kVp, HVL

Mar coni
swi tchi ng arrangenent (see on rear wall),

to a Chaoul 'contact therapy' X-ray tube,
3.3 Mm Al (unfiltered).
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Pal merston North Hospital first supervoltage unit: Barazzetti
Co-60, 55 cm SAD unit, installed 1958.

"Twin tower' entrance to Pal nerston North Hospital. The two 'towers'
were for supervoltage therapy units, a Theratron-80 Co-60 unit, and
the Sienens betatron (in use 1974). These are at first-floor |evel;
al so, a corridor can be seen off to the right, leading to the |l ater
addition of a Varian 21C linac in a matching 'tower' building
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The first source change caused sone problens, as there was no

sui tabl e transfer container avail able; the whole head, mnus the
collimator, was sent over to Lucas Heights, Sydney. On its return,
there was a di sagreenent about the activity being charged, as the
local figures were |lower than the Australian ones. This was
eventual ly resol ved by Hugh Atkinson of NRL flying up fromthe
Deep South, as at that tinme there was no official physicist on the
staff. The Australian values were, of course, nmade w thout the
collimator, and the AAEC deferred to the local figures.

The next source change saw the AAEC nodify a Philips transfer
contai ner so that the source could be exchanged on site, and this
wor ked very well on several |ater occasions.

Staff changes:

In 1960, Canpbell Begg decided to return to his nuch | oved

Engl and. While waiting for a replacenent, | canme down for 3 days
about once a nonth or when required, to keep the wheels rolling.
Bruce Gllion was eventually appointed in 1961. Unfortunately he
only stayed a year, and then joined IBM where he still is.

After many nonths of trying to fill the position, | was appointed
as a physics radi ographer in 1962. This served both parties, as
it gave the Department sone physics cover, and also enabled ne to
successfully conpl ete ny degree.

Redevel opnent :

After about ten years, the deficiencies of the Barazzetti becane
pressing, and plans were developed to replace it with a newer
machi ne. And so in 1968 the present Theratron-80 was installed.
The Barazzetti unit was eventually sold to New Plyrmouth, where it
continued to give good service for nmany years with their
relatively small patient | oad.

Plans for the new Cinical Services Block (CSB) started in 1968
The original intention was to add a second Co-60 unit to the

exi sting one. But in 1972, Dr Uquhart net Dr John Ho from Hong
Kong and di scussed the revival of interest in electron beam
therapy. He and | |ooked at the various possibilities, and were
fortunate to have, at that tine, Dr Dick Walton, radiotherapist at
the Wnni peg General Hospital, visiting this country as the
manager of the Canadian swinmmng team to prepare for the 1974
Comonweal th Games. His recommendation that "If you haven't got
15 MeV, don't bother about el ectron beans" ruled out all the
existing linear accelerators. Although several conpanies had high
energy machi nes on the draw ng boards, they would not be in
clinical use for many years. The only machine that fulfilled the
hospital's requirenments, and also remained within the Health
Dept's guidelines "not to be narkedly different in price to a
Co-60 unit", was the Sienmens Betatron 200A, with 18 MW X-rays and
20 MeV el ectrons.
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New bui | di ng desi gn

The design of the supervoltage suite caused sone problens, as the
Board policy was to have Radi ot herapy as part of the new CSB; in
fact, on the first floor. This was opposed by Radi ot herapy, as
the existing Departnent was already on two levels, with horrific
frustrations as the treatnment units were two floors away from
everything else. Also, they did not want to be buried underground
as so often happened overseas. A suggestion froma draughtsnan
that sone sort of wheat silo built adjacent to the main building
m ght solve the problem fired nmy imagination. Wth the

assi stance of Hugh Atkinson at NRL, it was shown to be a feasible
solution. The architects then proceeded to make the two towers a
feature of the nain extrance to the Hospital, conplete with an
artificial |ake and bridge. A suggestion that the addition of a
portcullis would conplete a good defensive position was not
appreci ated by them

It was cal cul ated that this novel twin tower design required
considerably |l ess concrete than if the same structure had been
built at ground level. This was due to the fact that nost of the
protection was by the inverse square |aw, which happens to be

rat her cheap. However, the Sienens engineers in Erlangen did not
grasp the concept until they were shown phot ographs of the
partially conpleted towers on a visit to the factory.

Perm ssion to purchase was eventual |y obtained, and the
installation started in April 1974. The first patient was treated
i n Decenber 1974, but the new Departnent was not avail able unti
May 1976. As the contractors would not allow general access to
the partially conpleted main building, a special stairway was
installed to get patients to the betatron. The first criterion
for treatment at that tine was the ability of a patient to clinb
those stairs.

Staff; conputers; planning:

In 1974, Dr Phil Mrris was appointed as assistant physicist. He
i medi ately becane interested in conputer applications, and in
1976 devised a programme for treatnent planning which ran on the
Pat hol ogy Dept's PDP 11/40 conputer. This was a nuch sinpler and
nore restricted version of the Christchurch programme.

In 1975, Terry Devere, who had trained at St Luke's Hospital
Gui I df ord, was appoi nted as physics technician - he was
instrumental in setting up the Physics workshop, and the noul d
room

In 1978, Phil Mrris left to go to Canada; he was replaced by Bill
Artner in 1979. Terry Devere also left at about this tinme, and
eventual |y conpleted a BE at Auckl and University. My 1979 saw
the installation of a PDP 11/34 conputer for radi otherapy
treatnment planning. This ended about 15 years of frustration
trying to get Health Dept approval for such a nachine.
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Changes in the 1980's:

1985 saw the installation of an X-ray CT scanner in the Hospital

and the appointrment of Keith Croft (a graduate of the Qtago

Uni versity new Msc (Medical Physics) degree course) who was intended
to be associated with the scanner. However, this did not eventuate,
and Keith has been full-tinme in the Radi ot herapy Departnent.

July 1986 saw ny retirenent after 40 years of service (24 of them at
Pal merston North), and the appointnent of Bill Artner to the senior
position, with Lynne Geig conming in as his assistant.

A maj or enlargenent of the Departnent was started in 1987, with the
eventual installation of a Varian 21C |inear accelerator. The
addi ti onal buil ding housed an oncol ogy day ward unit, and on the
ground floor a separate Physics suite.

The betatron was by now showing its age, and was replaced in 1993
with a Varian 6 MV |inear accelerator.

It is perhaps sad to recall that after 30 years of frustrating
struggle to have an autononous Medi cal Physics Departnent
established, no such institution exists today. It has been a
conti nuous saga of evasions fromvarious adm nistrators over the
years.

Resear ch:

Fromthe tinme | arrived at Palmerston North, the Medica

Superi ntendent, Dr Ken Archer, always encouraged the use of hospital
facilities for research projects other than internal nedical ones,
with the obvious proviso that they did not cost too nmuch, and that
they did not interfere with patients' treatnents. Also, they had to
be done in nmy own tinme.

Several research projects were run in conjunction with the
Veterinary School at Massey University; the nost notable was an
investigation into the recalcification of bone at a fracture site.
Dr Urquhart felt that the radiol ogi cal appearances of heal ed
fractures, particularly pathological fractures, did not tell the
whol e story, and so the help of Bob Whburn, veterinary
radi ol ogi st, was sought. A dog that had been sent in for

eut hanasia on the basis of uncontrollability had a front |eg
fractured, and a dose of Sr-85 injected. A scan of both | egs was
carried out at regular intervals, together wth radi ographs for
conparison. The nost surprising find was that even after 18
nmont hs had el apsed, there were still signs of bone activity, even
t hough the radi ograph showed a nornal healing. A wonderful end to
the experinent was that the animal, with so much tender | oving
care, becane a nost tractable dog, so much so that the vet

assi stant took her home as her pet. Although the hospita
authorities sanctioned the use of the scanner etc, various
subterfuges had to be adopted to get the dog in and out of the

103



buil ding, to avoid any public outcry which night have eventuated
in those days. Another problemwas that in the early days, the
dog never really recovered fromthe tranquillisers fromone scan
to the next. The students were rostered to keep turning her over
regul arly throughout the day and night to prevent pneunonia
setting in. The dog thus becane known as "Hippy" - our little
flower girl.

In the md-60's, | was approached by Dr Kaml a Pandey, a geneti ci st
at DSIR, to assist himin solving a plant breeding problem The
main difficulty in breeding a specific strain, even using nanual
pol i nati on techni ques, was the appearance of multiple varieties.
Hs intention was to irradiate pollen to such a | evel that the
genetic traits were destroyed, but the germ nation properties were
retained. This required doses in the range 20-100 kil orad. The
only way to get these doses in a reasonable tinme was to invert the
Theratron-80 and pop the pollen containers dow its throat.
Dosimetry was a bit of a headache, but was eventual |y sol ved.

When Dr Pandey's results were published, they created considerable
interest internationally, and he was invited to speak at severa
conferences. A few years on, certain genetic properties, notably
colour, seened at times to be passed on, which initially raised
doubts on our respective techni qgues. However, it was soon thought
that sonetines the DNA would repair itself, at least in respect of
certain sinple genes. Further exhaustive studies proved that this
was i ndeed the case. These findings saw Dr Pandey again
travelling internationally tal king about this work.

After much hard work and investigation, with some help fromne, he
was eventually able to convince DSIR to purchase a purpose-built
irradiator for his work. An AECL unit was installed down anong
the gl ass-houses. It was a tragedy that shortly after this, he
suffered a fatal heart attack, and that so nuch of his creative

t hought has been | ost.

Dr Pandey's work created a |lot of local interest. | carried out
irradiations on various plants and cuttings from research

| aboratories in Rotorua and Hastings, as well as for Massey

Uni versity.

Conput ers:

In 1963, a laboratory technol ogi st, Ken Couchman, sought ny

assi stance to get the Hospital Board to nove into the conputer
worl d. They responded by form ng a comittee which included a
pat hol ogi st, a physician, and an admi nistrator, as well as
ourselves. The first 'conputer’' was installed w thout any
consultation with this comrttee (surely not!), but was really
only an el ectronic accounting nachine. It coped with the payrol
for a while, but was soon found to be quite inadequate. The
payrol | operation was then transferred to Auckl and Hospital, using
an ICL '"dunb' terminal, and still later an ICL 1902A nachi ne was
purchased to run the payroll in-house.
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The first clinical application of conputers was a study in the
Coronary Care unit. This was carried out by Massey independently
fromthe Board. The clinician behind the schene, Dr Des Dickson
found that even before the data was anal ysed, he knew far nore
about his patients than previously. This was sinply because a
positive response was required to every question, rather than the
old way of just concentrating on the particular patient's needs.

The next step came when the Pat hol ogy Departnent nanaged to get a
PDP 11/40 machine to run the CHOPS (Christchurch Hospital On-line
Pat hol ogy System). This conmputer had a two-pl ace repl aceabl e di sk
drive unit; the Pathol ogy people were very generous in allow ng
Radi ot herapy use of the second drive, in return for help with
programi ng, nmathematics, etc.

Phil Morris had just joined the staff, and one of his earliest
tasks was to anal yse the isodose curves of the Co-60 unit to
derive an algorithmto calculate the dose at any point. This work
was done on a Wang programmabl e cal cul ator. The PDP 11 conputer
enabl ed Phil to advance his work, and he used the Christchurch

pl anning programto create a version which would run on 'our'
conputer. He was able to solve the discontinuity problemthat had
beset Sterling and others trying to get a better algorithm
Unfortunately, when he subnmitted his work for publication, better
conputers were avail able, not to nention prograns such as Jack
Cunni ngham s, so the need for Phil's work had | argely di sappeared.

Touche- Ross cane and went, |eaving behind a | ot of dissatisfied
staff. Despite radiotherapy planning fulfilling all the criteria
for a conputer as set by Touche-Ross, the departnent never
purchased a full system for any hospital

Pal mer st on North Radi ot herapy eventual |y obtained Heal th Dept
approval to install a dedicated conputer purchased with Cancer

Soci ety funds. Auckland al so obtai ned approval under the same
conditions at the same tinme. W both used the Hamilton version of
the original Christchurch planning program which worked very well
for many years. In 1988, a dedi cated conputer planning system was
acquired, but by then every office in every hospital departnment
had a conmputer - such is progress!

Nucl ear Medi ci ne:

The first foray into the use of radioactive materials (other than
radium) was in 1950, when P-32 was used to treat a Hawkes Bay
patient with polycythema vera. Dr U quhart was assisted in the
di spensing of this material by Dr Athol Rafter from Nuclear

Sci ences.

In the md-1950's, Canpbell Begg set up the first nuclear nedicine
departnent with a collection of Philips PWseries nodules, a
Philips probe with a 1" (25 nm crystal, and an Ekco annul ar
crystal unit for in-vitro sanples. This equi pment was housed in
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his office, which unfortunately was adjacent to a radi ographic
X-ray room- nuch frustration! Dr Gonez-Crespo had a frustrating
time on his international survey of thyroid uptake equi pnent, as
the Philips probe had a very snmall field-of-view which | owered the
count-rate, and | acked adequate | ead shiel ding behind the
collimtor, which increased the count-rate. These two defects
exactly cancell ed each other, and our results were anong the best
he had seen, and this with sub-standard equi pnent. Subsequently
we had a new shield nade by NRL to | AEA specifications.

The advent of kitset-type in-vitro thyroid tests (trionmet) saw a
close liaison with Christchurch Hospital established. The
material had a very short shelf life, and the two departnents
shared staggered 2-weekly shipnents. This worked very well for a
nunber of years.

It did bring about its own problens. One shipnent |eaked on its
way up to Pal merston North, and after discussion it was decided to
i nvoke the proper safety testing procedures. National Airways (as
it then was) was notified, and the first of the trans-shipnent

pl anes arrived in Palnerston North at 5 pm All the |uggage and
freight was renmoved, and | checked for contami nation, watched by a
very attentive audi ence. The other aircraft was not due back in
Christchurch until 8 pm and Tom Rogers duly presented hinself
there. However, the weather had deteriorated, preventing the

pl ane from |l anding, so that after flying in circles for an hour

it went back to Wellington. The physicist there was unfortunately
not available so Dr John Logan, radiotherapist, was haul ed out
fromthe confort of his honme to deputise. As the survey neter in
use was quite new, Dr Logan had never used it, and so had to
request my assistance. At this tine (11 pm, ny advice was nore in
the nature of "set the thing on the highest range, and if the
needl e doesn't nove, go hone!"

In the late 1960's, a variety of other diagnostic tests had been

i ntroduced. The first attenpts at thyroid scanni ng had been nade
with a manual technique, using a perspex tenplate to position the
probe. It was decided to invest in a comrercial scanner, and in
1965 the first Picker Magnascanner unit was installed. As a

sem nar on nucl ear nedi ci ne was being held in Auckland the week it
arrived, it was decided to try to get sone results on display.

Wat son Victor were keen for commercial reasons, and the Hospital
was keen to try to conpete with Auckland, who were displaying
their new I DL scanner. The nachi ne was unpacked and assenbl ed on
the Monday night by Wat-Vic's Ron Chisnall; the next day and ni ght
were spent learning to work it and then calibrate it. Wdnesday
was spent playing with the new toy, and |ooking for suitable
patients, with a thyroid, and a liver scan possibility being

| ocated. Thursday was the big day, and eventually good scans were
achi eved, which were duly displayed at the Auckl and sem nar on the
Fri day.

During the 60's and 70's, a very good service was established for
the Taranaki, Hawkes Bay, and Nel son Hospitals for in-vitro
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thyroid studies. The old Trionet tests had been replaced with the
i mproved Triosorb tests, so the sharing of supplies had been
abandoned, but not the very close liaison with Christchurch
Eventual |y these areas devel oped their own departnents, but
Pal mer ston North continued to supply Taranaki and Hawkes Bay with
suppl i es and technical expertise.

A nmaj or research project involving nuclear medicine was carried
out at this tinme in conjunction with Dr Dick Wl ey,
rheumat ol ogi st. Vitanmin Bl2 |levels were investigated using the
Schilling excretion test, which was in regular use at this tine.
A very large nunber of normal |evels were established, still
probably the | argest group ever assenbled. Some discrepancies

were noticed which could not be explained until it was pointed out
that all the anonal ous patients were on a pain relief drug
"Indocid'. A further series was carried out, which denonstrated

that the drug was i ndeed responsible for a |owering of the Bl2
I evel s, which was clinically significant.

In 1968, a Picker Autowell automatic sanple changer was installed;
apart frominproving the hospital service, work was carried out
for the Veterinary School of Massey University. Don Fl ux,

Prof essor of Ani mal Husbandry, approached nme for help, as he
wanted to establish whether assays using radionuclides would have
any place in his work. It was agreed that he would do all the work
relating to the sanples, labelling, etc; bring themto the
hospital, and I would do the counting. He would then collect the
nunbers and anal yse the results. This continued for al nost a
decade until they obtained their own equipnent.

In 1970, liquid scintillation counting was established; surveys
for cortisol was the main interest.

In 1976, Dr Kevin Smidt returned from post-graduate studies, and
took over the running of the Nuclear Medicine section; the physics
i nput then dw ndl ed.

Ray Trott
Pal nerston North
April 6 1995
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MEDI CAL PHYSI CS AND Bl OENG NEERI NG AT CHRI STCHURCH HOSPI TAL
1954 - 1995
A personal overview by Jack Tait
The begi nni ng:

The Christchurch Hospital had been using X-rays and radi um for
therapeutic purposes, rather unsuccessfully, since 1909. Finally
in 1924, Dr C Fenwi ck was appointed as radi otherapist in order to
put radiation treatnent on a firmer basis. Wth a benefaction of
4000 pounds ($8,000) fromSir Arthur Sins, the Board purchased
radi um and a 200 kVp deep therapy X-ray machi ne.

Wth the arrival of the radium cane the danger of sources being
lost - a problemthat seens to have plagued the hospital for the
next 30-odd years. Dr Fenw ck's son, Chris, a teenager at the
tinme, recalls being recruited to help his father search for | ost
radium The instrunent they used was a borrowed gol d-1| eaf

el ectroscope! Needless to say, their search was unfruitful

During the 1930's, there was a grow ng awareness of the hazards
associated with ionising radiati ons used for the diagnosis and
treatnent of patients in hospitals.

In 1936, the original deep therapy unit at Christchurch Hospita
was replaced by a 250 kVp ' Maxi mar' nmachine, and later a 250 kVp
' Quadr ocondex' machi ne was added. In 1938, the old 200 kVp
nmachi ne was donated to the BECC Travis Laboratory to formthe
basis of a NZ X-ray Standards Laboratory. 1In that sanme year, GE
(George) Roth joined John Strong at the Laboratory and, at the
out break of war in 1939, he assumed charge when John Strong (who
was on study leave in the UK) joined the RAF. John Strong was
killed in an air crash in 1941, while carrying out radar research
for the RAF. The Travis Laboratory was renamed the 'Dom ni on X-
ray & Radium Lab' (DXRL), and later after it noved to Victoria St
it becane the Health Departnent National Radiation Lab (NRL).

When Dr Fenwick retired fromthe hospital in 1943, Charles Hines,
who had been appointed as technician in 1925, acted as Technici an-
i n-Charge until April 1946, when Dr A J (Jin) Canpbell, an
Australian doctor who had served as Medical Oficer in the RAAF
during the war, was appoi nted as Radi ot herapi st-i n-Charge.

Chester Ashworth became the Charge Radi ographer

In 1948, Dr Canpbell was the first in NZ to use radi oi sotopes for
nmedi cal purposes. He inported three shipnents of radioi odi ne-131
from Cak R dge, USA, for diagnhostic and therapeutic applications.
J F (Jim MCahon fromthe DXRL provided di spensing and neasuring
facilities for Dr Canpbell. Jack Tait recalls in 1953 going with
Jimto do I-131 patient neasurenents in one of the padded cells,
used to house violent patients, in the Annex beside Ward 13.
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In 1953, Dr A M (Tony) CGoldstein joined the Christchurch Hospital
staff as assistant radi otherapist. He continued to expand the uses
of radi oi sotopes, and in that year the Board ordered its own
radi oi sot ope counting equi pmrent from Ekco and the UKAEC at Harwel | .
The requisitions for these itens were placed with Philips, Ekco,
and the Mnistry of Supply at the Atomi c Energy Research

Est abl i shnent (AERE), Harwell, UK. Jim McCahon was naned as the
contact person, and the orders were signed by Tony CGol dstein on
behal f of the Hospital Board.

Pl ans were al so being nade for the setting up of an 'l sotope
Laboratory' in the basenment (where else?) under Ward 13. Estinated
expenditure for the |Isotope Laboratory, excluding the above
counti ng equi pnent, was 1479 pounds ($2958).

In 1953, Sir Arthur Sins made anot her generous (30,000 pounds ie
$60, 000) donation, this time for the purchase of a cobalt-60
tel etherapy unit for Christchurch Hospital

The first Christchurch Hospital physicist:

By 1954, the increasing use of radioisotopes and the prospect of
the new Co-60 tel etherapy machi ne arriving, together with nenories
of expensive (6,500 pounds ie $13,000) litigation in the early
1940's over two cases of patient overdosing, created the need for a
full-time physicist to be appointed to the Radi ot herapy Departnent.
The duties of the nedical physicist were to be (and still are):

1 To ensure the correct calibration and functioning of sources of
ionising radiation used to treat patients,
and to solve the associated probl ens of dosinetry.
2 To be responsible for radiation safety aspects of the
use of ionising radiation for both patients and staff
t hroughout the Board's institutions.
3 To provide physics help to other clinical departnents
wher e needed.
4 To give lectures to nedical and paranedi cal trainees
on nedi cal physics subjects.

R A (Bob) Borthw ck, an Msc(Hons Physics) graduate from Victoria
Uni versity College in Wellington, took up the post in July 1954,
Bob had previously worked in the DSIR with Ji m McCahon, then as the
first hospital physicist at Wellington Hospital, and from 1951 at
the DXRL as head of the Diagnostic Section

Bob's first task was to set up the 'lIsotope Lab' and the associ ated
physi cs workshop in the basenent under Ward 13. Initially this was
housed in two roonms at the north end of the building near to the
tennis courts. The area consisted of a 'hot' |ab, where the
radi oi sot opes were di spensed, and an of fi ce/workshop, where
nmeasurenents were nade, and physics construction work was carried
out .
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An assi stant physicist, J J (Jack) Tait, joined the Radi ot herapy
Departnent in March 1956. He had just gained his BSc(Physics &

Radi ophysi cs) degree from Canterbury University College. He had
previously trained as a radi o engi neer at Radi o Corporation of NZ Ltd
in Wellington, and worked for a year at the Sei snol ogical

oservatory, DSIR, before joining the electronics section at the DXRL
in 1951.

One of Jack's first tasks was to help Bob Borthwi ck to search for
anot her | ost radi um needl e which had been presuned to have been
thrown out with dressings to be disposed of in the hospital's
incinerator. A search through the ashes with a geiger counter showed
no sign of the lost radium

The salary offered Jack on his appointnment was | ess than that he was
earning as a technician at DXRL, and this pronpted himto protest to
the Board. He was told by the Board's Deputy Secretary that he was
"getting pathological" about his salary grading, and that with only a
BSc degree he coul d never becone a nedical physicist anyway! This
was a chall enge to Jack, who began a part-tinme Msc(Physics) degree
course the next year. He was given leave to attend |ectures, on the
condition that he nade up the time by working late in evenings and on
Saturdays. There was no financial support given by the Board. 1In
return for this, he was required to sign a bond to remain with the
Board for two years. He successfully conpleted the degree in 1959.

From May to Decenber 1956, Bob Borthwi ck travelled to the USA,
Canada, and the UK, to gain experience in the physics of Co-60
tel etherapy. Tony Goldstein also travelled to the UK for clinica
experi ence at the sanme tine.

The |sotope Laboratory:

In the Isotope Lab, the physicists' duties consisted of handli ng,
di spensi ng, and admi nistering oral radioactive 'doses' to patients
for both diagnostic and therapeutic uses.

Thyroi d di agnosis involved giving a patient a tracer dose of 100

m crocuries of 1-131 (100 uC = 3.7 MBq). The neck uptake of |-131 at
24 and 48 hours was measured using a crudely collimted scintillation
counter. The tracer doses were given in a weak (pink) sodiumi odide
carrier solution. A much stronger solution, coloured blue, was used
for washing the glassware. Unfortunately, the pharnmacy on one
occasi on nade the pink solution up to wash-solution strength, and it
took sone detective work to discover why the patient uptakes were al
very low Most patients given oral 1-131 tracer doses accepted them
wi t hout conpl aint, but much to the enbarrassnment of the staff, one
young femal e patient announced to the other six patients in the
waiting roomthat "it tasted |ike cats pee!"

Bl ood tracer levels were al so neasured at 48 hours. Blood was

centrifuged to obtain the plasnma, which was neasured in a glass well -
type beta-sensitive GM counter, and the plasma was then re-processed
to obtain the protein-bound iodine (PBlI) fraction. Protein was first

110



precipitated with trichloracetic acid, washed with distilled water
redi ssolved in NaOH solution, and re-counted in the beta counter

Pul ses fromthe GM counter were fed to a binary scal er which used
neon tubes as indicators. The results had to be manually converted
frombinary to decimal format. Al nmeasurements were repeated three
times to ensure accuracy of results. Tinmng of total counts was done
by nmeans of a nechanical clock and a stepping switch indicator. The
el ectroni c nmeasuring equi pnment at the time utilised vacuum tube
technol ogy, and was therefore rather less reliable and nore difficult
to maintain than nodern instrunents.

I-131 therapy for thyrotoxicosis and cancer of the thyroid was
bei ng perforned, as well as phosphorus-32 therapy for |eukaemn a
and pol ycythaem a rubra vera. One salutary |esson | earned quickly
was the need for great care in giving therapy doses. A patient
from Nel son was given P-32 for polycythaema. Mnutes after the
patient had left to return hone, Jack realised that he had used
the wong pipette to dispense the dose, and the patient had
received only one- tenth of that prescribed! It was fortunate
that the dose given was too snall, and not too large. The patient
was call ed back from Nel son a week |ater, and given the remnai nder
of his dose am d profuse apol ogi es.

In 1957, a well-type scintillation counter was purchased. This
val uabl e new neasuring i nstrunent opened up a whol e range of new
tests. Bob collected sone rainwater fromthe hospital roof, and
di scovered that it contained significant radioactivity when
neasured in the new well counter (due to fallout from above-ground
nucl ear weapons testing). The results were picked up by the |oca
Press, and began a debate in the newspapers. No doubt partly as a
result of this, the DXRL soon increased its radiation nmonitoring
service around the country.

About this tinme, the department purchased a single channel pulse
hei ght anal yser, which was nodified to scan across a w de spectrum
of energies and plot this on a chart recorder, naking it a usefu
ganma-ray spectrometer.

The use of the well scintillation counter, together with an ion
exchange resin nethod of extracting the protein-bound iodine, had
made the thyroid tracer tests rmuch sinpler and nore accurate;
tracer doses were reduced to 10 uC (370 kBg). The introduction
in 1957 of an in-vitro (trionmet) test for thyroid function, using
tri-iodothyronine-1-131, was a further inprovenent as it did not
subj ect patients to any radi ati on exposure.

Oten the doctors required to know the radio-iodine distribution
in a patient's thyroid gland. The difficulties of plotting I-131
distribution in patients' necks using a heavy handhel d det ect or
was nmaki ng Jack think of ways to build an automatic scanning

devi ce, and he was | ooking at overseas devel opnents in this area,
particularly scintiscanners and the Anger ganmma canera.
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Tony CGol dstein had introduced several new radi oi sotope therapy
techni ques, including gol d-198 bl adder and intraperitoneal

i nfusions. These entailed a |ot of sterile preparation and
operating theatre work for the physicists. The Au-198 shipnents
wer e obtained fromthe Radi ochem cal Centre, Anersham UK, and
flown via Canada to Sydney, Auckland, and on to Christchurch

Jack spent many hours, nmainly in evenings, awaiting the arrival of
shipnents at the airport; on several occasions with the patient
and operating theatre staff waiting at night, ready to proceed as
soon as the Au-198 shipnent arrived. Only one shipnent was
totally lost - in an air crash at Honolulu Airport. The staff of
Nati onal Ai rways Corporation (NAC) were always very hel pful in
tracking down | ost shipments, and once even put a package on an
unschedul ed flight to Christchurch

In 1957, G N (Ceorge) Gates, an ex-DXRL technician, was appointed
as the first nedical physics technician to the Christchurch
Hospital. Jack and George at this tinme designed and built a
radi oi sot ope standardi sation neter, and a background radi ation
nonitor for the Isotope Lab. Both instrunments renained in regular
use for the next 15 years before being replaced by comerci al

i nstrunents.

The radi oi sot ope usage between 1956 and 1960 had undergone nearly
a 400% i ncrease with the nunbers of treatnents and tests (18

di fferent kinds) and variety of radioisotopes (10 different
conmpounds) used. Over 4,400 nmeasurenents were carried out in
1960; 49% of all radioi sotopes inported into NZ during that year
were used at Christchurch Hospital. The work of the |sotope Lab
was by now attracting nuch outside interest. 1In 1960, three
physics staff from DXRL and physicists fromother hospitals cane
for short training periods.

Radi ot her apy physi cs:

The physicists' duties in radiotherapy initially invol ved

dosi netry for radium and radon inplants, routine calibration of
the therapy X-ray nmchines, and the investigation of causes of any
hi gh- dose recordings on the protection film badges. The radi um
tubes and needl es were stored in the departnent, and were handl ed
by the radi ographers. High doses on film badges were usually
caused by the badges on | ab coats being | eft hangi ng beside the
radi um saf e overni ght or at weekends. Radon, encased in gold
tubi ng, was obtained fromthe DXRL, where it was extracted to
order fromtheir own radon plant (the rebuilt one, which was
originally transferred from Wl Ilington Hospital by John Strong).
When NRL cl osed down this service in 1967, supplies were stil
avai l able from Bri sbhane. By then, Au-198 seeds were being used

i nstead of radon

Supervol t age radi ot herapy, 1956:
An Atomi c Energy of Canada Ltd (AECL) 'Theratron-B 2000-curie

cobalt-60 tel etherapy unit (isocentric rotation nodel) was
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purchased with the nobney donated by Sir Arthur Sins, and was
installed by the end of 1956. This was the first supervoltage
unit to be located in NZ. The installation was done by an
Austral i an nmechani cal engi neer who knew little about electrica
circuits. Hence there were a nunber of electrical wring

m stakes. As a result of this, and the concrete dust fromthe
bui | di ng construction which penetrated into the nechanism an
engi neer from AECL, Len Downes, was flown out from Canada to
correct matters. (This was another |esson | earned - new high-tech
equi prent should not be installed until the dusty building
construction work i s conpl eted).

Anong the equi pnent ordered by Bob Borthw ck for the Physics Lab was
a manual field plotter being nmanufactured by a local firm \Wen
this arrived in md-1956, Jack, always keen to nmake equi pment work
nore efficiently, nodified the device to becone the first automatic
i sodose plotter in the country. Initially a home-nade ion chanber
was used. It was constructed with a thin alumniumw re as
collecting electrode in a perspex rod, with a graphite-coated

gel ati ne drug capsule as the outer thinble electrode. This plotter
served its purpose of quickly obtaining the isodose curves during
the conmi ssioning of the cobalt unit.

The first patient was treated in early March 1957, and the cobalt
unit was officially opened by the Prine Mnister, then the Rt Hon S
G Hol l and, on March 12 1957.

During his overseas training in the UK, Bob gathered information on
supervol tage dosinmetry, including techniques for rotation therapy,
whi ch becane one of the major applications of the cobalt tel etherapy
unit. This nethod was used also for arc therapy, and |ater was

nodi fied for the 'double arc' technique, used for treating the
pelvic region followi ng radiumtherapy. Al the dose cal cul ations
were done by the physicists using a Facit electric cal cul ator and
slide-rule. The treatnent planning work was very tedious, involving
many hundreds of mat hematical operations, and each new patient
treatment took fromhalf to a whole day or nore to cal cul ate.

A UK Newton-Victor 300 kVp ' Resomax' X-ray machi ne was installed
later in 1957. This machine had a synchronous notor-generator set
whi ch converted the 50 Hz mai ns power supply to 1000 Hz for the
resonant HV transformer. Later, around 1965 when the NZ El ectricity
Departnment comm ssioned its Cook Strait power cable, there was a
probl em each tinme the North Island | oad was switched up or down.
This caused a change in the supply frequency, which resulted in
large fluctuations in the Resomax's X-ray output. There was
correspondence with NZED wi t hout nmuch success. The |ocal agents,
Turnbul | & Jones, designed a conpensating circuit which hel ped, but
the problem was never fully resol ved.

Wth George's help, over the next two years Jack built an inproved
version of the isodose plotter, enploying two tiny ion chanbers
built into the ends of probes containing the el ectroneter pre-
anplifiers, one as a reference and the other as the search probe.
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In addition to plotting sets of Co-60 isodose curves, it was al so
enpl oyed for obtaining i sodoses for the Resomax-300 and ot her X-
ray machines, and to plot iso-response curves for radioi sotope
probes and col | i mators.

They also built an automatic couch control for Co-60 scanning
field treatments. The couch scanner control was designed to treat
long fields such as spine and |inbs, which were nuch | onger than
the largest field available (15 cmsquare at 75 c¢cm SSD) on the
cobalt unit. The treatnent couch was driven back and forth at a
constant speed under the stationary cobalt beam During the

dosi netry neasurenents for this technique, it was di scovered that
the noving field technique gave a significant increase in %depth
dose - sonething not previously reported in the literature.

St af fi ng changes:

Bob Bort hwi ck departed overseas in Cctober 1959 on a two-year
assignnent in Pakistan, as an International Atom c Energy Agency
(I AEA) consultant. (This was the first of a nunber of UN overseas
assignnents taken up by NZ nedi cal physicists in years to comne).

During Bob's absence, two nore radi um needl es were thrown out in
the rubbish and taken to the Bromey landfill tip. Tony Col dstein
and Jack spent two cold, wet, nuddy, miserable hours in a
southerly stormw th geiger counters, searching through the
previ ous day's rubbish fill. On this occasion they were
successful - the bulldozer driver finally uncovered the two

m ssing 5 ng radi um needl es from beneath about a nmetre of earth
and rubbish. This |ast event pronpted Jack to build a radi um
radi ati on al arm besi de the door of the Charge Radi ographer's

of ficel/radiumhandling room It would emt a |oud squawk when
even the snml |l est ampunt of radi umwas taken through the door.
The monitor solved for ever the 'lost radium problem which had
troubl ed the departnment for so nany years.

An English physicist, Mss Joan Hands, joined the staff in
Decenber 1959. Joan graduated with a BSc(Physics) degree from
London University. She had al so worked as a radi o-i sotope
technician at St Thomas' Hospital, London, before conpleting an M5
degree in Radi ol ogi cal Physics at the Menorial Hospital in New

Yor K.

In 1961, a replacenent Co-60 source was obtained for the
Theratron-B cobalt unit. 1In the niddle of the week before it
arrived, Jack ruptured his Achilles tendon while playing tennis at
the hospital during lunch break. He was taken to the operating
theatre the next day and had the tendon surgically repaired. His
| eg was encased in plaster, and he was told to take two weeks off
wor k. Because of the new Co-60 source being installed that
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Early automatic isodose plotter, built by Medical Physics staff at
Christchurch Hospita

Resomax 300 kVp radi ot herapy unit, Christchurch Hospital -
installed 1957. The last of the so-called 'deep therapy' units
built, with 'supervoltage radi ot herapy' taking over.
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Early rectilinear scanner, designed and built by Medical Physics staff,

Christchurch Hospital, with Jack Tait at the controls,
as a 'sinulated patient.
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weekend, he canme back on the Monday norning to begin calibration
It was one occasion when he felt bitter with the Board's

adm ni stration, who refused to allow himto take a taxi to work
so he was dependent on another Board enpl oyee for transport.

Physics staffing, and the shortage of physicists:

By 1961, when Bob Borthwi ck had still not returned, the Hospita
Board wote to himenquiring as to his future plans. Bon decided
to resign, and subsequently took | AEA assignments in the

Phi | i ppi nes, Thailand, and el sewhere, before joining the staff of
United Nations (UNDP) where he remained until his retirenment in
1989. On Bob's resignation, Jack Tait was appoi nted as Seni or
Physicist in May 1961.

In addition to the routine radi otherapy, radiation safety, and
radi oi sot ope work, Jack and Joan were kept busy giving lectures to
radi ol ogy and dermatol ogy registrars, to diagnhostic and therapy
radi ographers, and to trainee nurses. (The lectures to all nurses
seenmed advi sable when it was di scovered that one senior nurse

beli eved that the radiation protection filmbadges actually
absorbed all the dangerous radiation and that, when the badges
were returned to NRL for reading, the radiation was sonehow
‘squeezed out' and the film badges returned.) It was obvious that
extra graduate physics help was required at that time to neet the
growi ng demands of the work. 1In spite of gaining approval for an
additional full-time physicist, and advertising in all the major
NZ newspapers, none seermed to be available. The apparent genera
shortage of physics graduates around the country pronpted Jack to
wite to Universities and other Hospital Boards, to assess the
avai lability and prospects for getting young graduates to be

enpl oyed i n hospital physics.

Finally, a young MA(Canbridge) physics graduate, who had been

| ecturing at the Canterbury University Misic Dept, applied and was
appointed to the departnent in February 1962 as juni or physicist.
At the tinme, he did not see the job as a permanent one. He w shed
to get another position in the University if a suitable one arose.
That young man was T G H (Tonm) Rogers. 1In fact, Tomrenai ned with
the Medi cal Physics Departnent for the next 31 years, to becone a
key nmenber of the staff!

Joan Hands resigned in April 1962 to nmarry, once nore |eaving the
departnent with only two physicists.

Overseas study | eave, 1962:

Jack received an | AEA Fell owship in 1962, and from Cctober that
year undertook a six-nmonth study at the Donner Lab, University of
California, at Berkeley, California. 1In addition to attending

| ectures on bi ophysics and bi oengi neering, he worked at the

Law ence Radi ation Lab, building an autonmatic isodose plotter for
neasuring the 910 MeV al pha beam fromthe 110-i nch synchro-
cyclotron. This machine, which had been used to purify urani um
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for the first atom c bonb, was now bei ng used peacefully, for
treatnent of pituitary tunmours. During this time, Jack al so had
the opportunity to observe the work of Hal Anger and coll eagues in
the devel opnent of the ganmma camera and ot her nucl ear i maging
devices. He visited the Stanford University Hospital Radiotherapy
Dept, and the Varian Associates |linear accelerator factory in Palo
Alto. At the conclusion of the fellowship, he spent a nonth
visiting nedical physics departnents in the UK, including
Hamersnith Hospital, where Dr John Mallard had built a whol e- body
radi oi sot ope scanner. (One of these scanners was | ater purchased
by Auckl and Hospital).

In Jack's absence, Tom Rogers continued to run the |sotope Lab
with the prom se of help in radiotherapy physics from NRL staff,
al t hough this was never required. During the 1962 University
sumrer vacation, Bob Vincent came to help Tom Bob was doing
post graduate work towards a PhD in physics. He returned to nedica
physi cs again for vacation enploynment in 1963 and 1964. On

conpl etion of his PhD, he was enployed as tenporary physicist in
COct ober/ Novenber 1967.

The radi oi sot ope scanner project, 1963-66:

On Jack's return to NZ, a big effort was put into devel opi ng and
bui | di ng a radi oi sotope scanner capabl e of whole body imaging. An
ol d di agnostic X-ray couch was obtained fromthe private radiol ogy
clinic, and fornmed the base of the scanner. George built all the
scanni ng nmechani smin the Physics workshop. It was first used
clinically in 1964; after several nodifications and inprovenents
it was finally conpleted in 1966. This machi ne used cake-m xer
drive notors as these were the only variabl e-speed nmotors readily
available at that time. Nuclear Medicine legend has it that the
best speed setting for bone scanning was '#5 - Mashed Pot at oes'!

Printout of the images was originally via an oscill oscope screen
and phot ographi c canmera, but this was soon replaced by a
nmechani cal dot printer, and finally by an anplitude nodul ated pen
scan on an X-Y plotter. At first a 1-inch dianeter Nal crystal
detector was used. This was replaced in 1966 by a 3-inch
detector. Tom designed, and George built, a fine nultihole
focussing collimator for this new detector. The scanner
functioned very satisfactorily for 10 years before being repl aced
by a Nuclear Data Ganma Canera in 1974.

Organ i magi ng devel opnent, 1967:

The scanner stinulated the rather conservative medical staff to
request nore organ imagi ng. Wen technetium 99m becane available in
early 1967, the |Isotope Lab becane very busy. Jack and Tom at first
prepared Tc-I|abell ed conpounds thensel ves for scanning, and Tom
carried on doing so for many nonths. It was al ways of concern that
the | abell ed conpounds should renain sterile. This was achi eved by
passing themthrough a sterilised millipore filter before injection
Retrospective testing always showed the injections to be free of any
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bacterial contam nation. |t becane apparent, though, that a

radi ochem st or radio-pharnaci st was needed to do this work. Sue
Caldwell, with BSc(Chem, was appointed as the first radi ochem st in
1969.

Grow h in 'nuclear nedicine' requirenents:

A second nedi cal physics technician, Eddie Fuller, joined the
Departnent in 1964. Eddie had al so previously worked as an

el ectronics technician at DXRL; he becane responsible for

mai ntai ni ng our electronic counting equi pnent as well as maki ng new
el ectronic devices for the Departnent. It becane his task, over the
next 30 years, to |l ook after all the automatic beta- and gamma-
counting equi pnent for the Departnent, as well as for the Medica
Unit at Princess Margaret Hospital, and the Christchurch Cinical
School .

In parallel with the inmaging devel opments at Christchurch, there was
a growi ng use of radioisotopes in other areas as well. Yttrium 90
was used for pituitary inplants, and for infusion into the |Iynphatic
system 1-131 use continued to grow, both for diagnostic and for

t herapy purposes. A big workl oad al so devel oped for other
departnents such as the Renal Unit and Haenatol ogy Departnment. In
particular, much work was undertaken with the Medical Unit at
Princess Margaret Hospital. especially in the netabolism of

radi oi odi nat ed hornones, al bunin, and fats; or follow ng the

si mul t aneous admi ni strati on of sodium 22 and potassium 42, or of

cal cium45 and cal cium47. Equi pnent, nostly of |ocal design and
construction, was set up to do surface counting for renal function
testing (renograns).

Wth all the routine radioisotope work in the department, the

st udent radi ot herapy radi ographers were called in to assist, on a
rotation basis, as part of their training. By 1965 a full-tinme
radi oi sot ope technician was needed, and Sue Burt, a qualified
Engl i sh radi ographer, joined the staff. 1In 1967 she was repl aced by
Betty Sparks.

The ' Hi mal ayan experience', 1966-67:

From Cct ober 1966, Jack was invited to be associated with Dr H K

| bbertson of Auckland, on a three-nmonth study of goitre anong the
Sherpas of Nepal. This involved living in a tent at an altitude of
13,000 ft in the H nalayas, about 10 miles from M Everest, with one
of Sir Ednund Hillary's expeditions. The team took radi oisotope
counters, portable X-ray, and | aboratory equi pment with themto

i nvestigate the incidence and cause of the thyroid disease which is
endemic to the region. Tom once nore acted as Seni or Physicist, and
Dr Dawn Seed, PhD(Physics), worked as | ocum
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Cont i nui ng expansi on:

A third physicist, A H (A un) Beddoe, was appointed in |ate 1967.
Al un worked nostly in radi ot herapy physics.

Mary d asgow, BSc(Maths), joined the staff in 1968 to help with the
radi oi sotope and radi ation protection duties for the hospital. She
was responsi ble for producing a radiation safety handbook for
hospital staff.

By 1969 the Radi oi sotope Lab staff had grown to include three nore
radi oi sotope technicians, a third workshop technician and a secretary
- a total of 13 nedical physics staff. The Isotope Lab was now
perform ng over 10,000 diagnostic tests per year, and seeing about
1,000 patients per year for treatnent or diagnhostic tests. There
were over 40 different kinds of radioisotope studies being
undertaken. The | aboratory by now had built up a reputation for
excel l ence which attracted requests for training fromother NZ
centres, as well as from Thail and, |ndonesia, and the Phili ppines,
under the Col onbo Pl an

First NZ gamma canera, 1969:

Because of the success of the hone-made radi oi sotope scanner, the
wor kl oad for imagi ng was now becom ng very large. |t was obvious
that a gamma canera woul d soon be needed. Using the fact that we had
made our own scanner, approval was gained fromthe Dept of Health in
m d- 1969 to purchase the first Gamma Canmera in NZ. By this tine it
was becom ng obvious, too, that the work was beconing a clinical one
requiring a full-tine doctor. Jack had for sonme tinme tried to
interest the diagnostic radiologists in the work. They did becone
responsi ble for reporting scan results, and their registrars
admi ni stered the Tc-99m i magi ng doses, but there was little interest
in a deeper involvenent fromthe head of department. A nore positive
response was forthcom ng fromthe physicians however, and Dr Bevan
Brownlie, an endocrinologist fromthe Dept of Medicine, was sent for
nucl ear nedicine training in G asgow during 1970/71

Overseas assi gnment, 1969/ 70:

At the end of 1969, Jack was invited to take up a Col onbo Pl an
consul tancy at the new y-built Ramathi bodi Hospital in Bangkok, to
hel p establish a Nucl ear Medicine Departnent there, and to train
staff in the work. He left with his famly in Decenber, and spent
the next 13 nonths away, while Tom continued as acting Senior
Physi ci st.

Ganmma canera + conputer system 1970:

During this year, a Nuclear Enterprises ganmma canera was ordered and
installed, along with the first dedi cated nedi cal conputer system
The conputer was a PDP-8l based system conplete with nmagnetic tape
storage facilities - the first such equiprment to be installed in
Austral asia for ganma canera i nagi ng.
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"Hi mal ayan interlude', showi ng sone of the equipnent carried
on willing backs up into the nmountains, and the view
People (L-R): ? ; Kaye |bbertson ; Jack Tait ; Ed Hllary

Titanium fabricated skull plate, nmade by Medical Physics
staff, Christchurch Hospital
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Christchurch Hospital - 'Radioisotope Lab' staff photo, 1969
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| sot ope Lab probl ens:

Space in the |Isotope Lab was al ways short; slowy, nore room was

gai ned al ong the basenment area by expelling the commercial cleaners
and then the ward storeroons. By 1969, approval had been given to
take over the whole area, and the alterations were conpleted in 1970.
Al though it was great to have the extra space, this was not without
its problenms. Frequent |eaks and fl oods of water came down fromthe
ward above - fromoverflow ng sanitisers, showers, and toilets!

It is worth quoting fromone of Mary 3 asgow s notes: -

"Weekly Alluvial Report: 21st - 25th Sept 1970:

"Total nunber of floods - five.

"Monday 21st Sept - one flood outside M Rogers' Ofice,
apparently occurred during weekend. Later in day, a flood
in Ruth's office.

"Thursday 24th Sept - One small puddl e of brownish liquid
dripping for half-an-hour between 4 & 5 pmon Mary's desk
Soaked some papers. Soon began to affect the olfactory
organs of several persons. Suspicion confirned by Frank's
di scovery of THE puddle in the ward above. (This illum nates
a perplexing recurrence: that of finding ny papers & books
dry but slightly crinkled and with an-er-distasteful odour
when opened.)

"Friday 25th Sept - Very minor flood to greet us in the
nmorni ng. Appeared in several places. Details from Al un:-
"Appears to be only water'. But sonebody said that certain
roonms snelt like a farnyard. WVIPs canme and | ooked and said
somet hing should be done, and shook their heads and said
this was no good. Alun wote a letter. Betty peered
through a curtain of dripping water in the office doorway
and asked Sue if she was expecting a patient from Ni agara
St, and everyone convul sed at the coi ncidence. Nobody felt
i ke working. Some people couldn't anyway."

Growi ng dermands on nedi cal physi cists:

Meanwhi | e a growi ng anount of work was devel opi ng in the radi ot herapy

and other clinical areas. |n 1964, the nedical physicists were
urgently called upon to assist Dr Rod Suckling, eye specialist at the
hospital, in renoving a snall copper fragnent froma patient's eye.

Wthin 24 hours, George and Jack produced a small set of forceps,
connected to an audio anplifier and neter, so that the

opht hal nol ogi st woul d know when he had made contact with, and
grasped, the netal fragnent. The operation went very successfully,
saving the young man's eye from pernanent danmage. Hi s father was
nost grateful, and donated noney for the purchase of a set of
Stallard applicators. These radioactive Co-60 applicators were used
to treat the eye tunours of infants suffering fromretinoblastona, a
serious and often fatal eye disease. Al un Beddoe undertook the task
of accurately calculating the dose distribution around the Stallard
eye applicators. By this tine, the applicators were being used
nationally, on a | oan basis to other hospitals.
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During the 1960's Jack becane heavily involved in radiation
protection plannng for Radiotherapy additions; a Radium Suite at
Christchurch Wnen's Hospital; the dinical Services Bl ock at
Christchurch Hospital; Christchurch dinical School; and an
extensi on radi oi sotope | aboratory at Princess Mrgaret Hospital

The 'Clinac-6' |inac, 1969:

A 'Clinac-6"' |inear accelerator was purchased from Vari an

Associ ates, Palo Alto, California, and installed in the expanded
Radi ot herapy Dept during 1969. George Gates was sent for training
to the Varian factory, and on his return he took responsibility for
t he mai ntenance of the machine. Jack and Alun were involved in the
conmi ssioning of the Iinac and for neasuring dose-rate and isodose
dat a.

Sone staffing changes from 1971

Al un Beddoe resigned in early 1971; his place was filled by

DI (David) Arnstrong, an Australian with BSc(Physics) D pEd
from Mel bourne. David carried out radiotherapy physics routine
duties. Later he was given tine off to undertake a BE(El ect)
degree, which he gained with honours. David left in 1978 for a
position in Cardiff, Wales; Peter Watson, an ex-NRL physicist, took
his place in Radiotherapy until David returned in 1980 for a
further two years. His place was then filled in 1982 by E J (Eric)
Browne, anot her physicist who had previously worked at NRL for nmany
years. Eric remained with our departnent until he retired in
January 1990.

Conput er devel opnent s:

Tom s aptitude and keen interest in conputer applications pronpted
himto nake a private visit to USA and UK in 1972, to talk with
conmput er manufacturers and hospital departments using conputers
for radi ot herapy treatnent planning, and for other medica
applications. He was also able to see the UK prototype EM X-ray
CT scanner at Wnbledon. On his return, Tom set about planning
for a dedicated treatnent planning systemat Christchurch
Hospital. 1In spite of constraints being put on by the Health
Dept's EDP Section, he managed to obtain authority to purchase a
PDP-11 16-bit conputer, and with help from Terry Peters (who
joined the staff in 1973), they had it operational by August 1975
- to their know edge the first operational 16-bit radi ot herapy
treatnent planning progranme in the world. David Arnstrong had
rewitten the treatnent planning software when in Cardi ff, using a
simlar algorithm when the Oncol ogy Department obtai ned a new VAX
750 conputer in 1983, David's software was applied, utilising the
sanme beam data as the previous system |t was hoped that other
centres could copy and use the sane package, but Health Depart nent
bur eaucracy had by now stopped any such prospects, except at

Wai kato where Martin Pracy devel oped a system al ong Christchurch
lines. The successive versions of the Christchurch planning
system (later also with appropriate beamdata for a Varian Cinac
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2100 machine) were in use for twenty years, until being replaced
by a conmercial systemin 1995.

New Del hi associ ations, 1972-80:

In 1972, Jack was asked to nake a short (6 week) exchange visit to
the Nucl ear Medicine Dept at the Al India Institute of Medical
Sciences (AIIMS) in New Delhi. Dr A K Basu, Head of Nucl ear
Medicine at AIIMS, paid a return visit to Christchurch in 1976.
Tomfollowed this up in 1980, with a visit to AII M5 to advise on
nmedi cal physics.

The separation of Medical Physics from 1973:

Wth Dr Brownlie's return in 1971, and the splitting away of

Nucl ear Medi ci ne from Radi ot herapy Dept, space for Medical Physics
was becom ng a huge problem Finally, in 1973, accomobdati on was
obt ai ned for Medical Physics at 20 Cashel Street. This 2-storied
house was nodified to suit the needs of the Departnment. At first
only the ground floor was nade available; it was not until 1974
that they were given the whole building. Dr Canbell did not at
the tinme favour separation from Radi ot herapy, but the nove to
Cashel Street neant de facto autonony for a section of his
Department which he had pioneered and nurtured for the |last 18
years.

Wth the advent of the Nucl ear Medicine Dept, changes also had to
be made to the space in the dinical Services Block which was now
under construction. Bevan Brownlie and Jack Tait redesigned the
area; Medical Physics managed to retain sone space at the west end
of the 2™ floor for its main offices. The workshops were

rel ocated on the | ower ground floor of the Riverside Ward Bl ock

In exchange for this fragnmenting of nedical physics, pronise was
given that in the Stage 2 rebuilding, they would be given

additi onal space. Unfortunately this pronise was never kept, and
the split between workshop and scientific staff renains.

Further conputer and software devel opnent:

When the Nucl ear Medici ne section separated in 1972, Tom remai ned
as their consultant physicist, while Jack concentrated nore on

‘ bi oengi neering’ work. Tom was involved in devel opi ng software
for many applications in nuclear nedicine imging techniques, for
three successive nucl ear nedi ci ne conputer systens between 1970
and 1993. Several papers appeared witten by Tom David Arnstrong
and Nucl ear Medicine staff, especially with regard to their world-
| eadi ng work on early uptake of Tc-99m Tom al so becane the
advocate for ‘networking , although his plan for a conputer
network for the whole hospital didn't naterialise until 1994 —
thanks to the devel opnent of the notorious Health Dept EDP
Division! There were sone | esser achievenents. First, severa
radi oi sot ope counters belonging to various departrments were |inked
together so that data could be transferred to a common

m croconputer (this was produced and progranmed by el ectronics
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technician Sinclair Bennett), and thence for processing of results
to a PDP-11/23 conputer. Wen the PDP-11 was due for replacenent
in 1989, Tom was able to persuade the departments concerned to
obtain a Novell network of |BMtype PC mcroconmputers instead,

whi ch extended around the departnments on the second floor of the
Clinical Services building, and to the El ectronics workshop on the
| ower ground fl oor.

Bi onedi cal Engi neeri ng:

From t he begi nning of his appointnment to the hospital, Jack had
been keenly interested in nedical electronics. Wth his radio
engi neeri ng background, he could see all sorts of applications
around the hospital. A paper to the NZ Medical Physicists’
Associ ati on (NZMPA) conference in 1960 was on this subject.

In addition to the radiotherapy and radi oi sotope equi pnent, he and
George produced nmany devices for other clinical departnents during
1957-58 (much of it done in their own time in evenings and
weekends). These included an ultrasonic doseneter for
Physi ot herapy Dept; a tenperature nmonitor for the Bacteriol ogy
Dept ovens; and an audi bl e ECG nonitor, which did not seemto
attract the expected interest fromthe cardiologists. (It did
however receive interest fromone of the radi ol ogists, and Jack
fitted it to a chest X-ray nachine as a cardiac trigger to
synchroni se chest radi ographs with the heart cycle. A variable
tinme delay enabled the radiol ogist to select a preset tine for the
X-ray exposure after the R-wave.) One of Tony Goldstein’s
patients required bone marrow to be saved prior to radi ot herapy.
The physicists were called on to help, and produced at short
notice a cryofreezing unit. Wen tested nonths later, the cells
still proved viable, but they were never required for reinjection

On his return fromthe USA in 1963, Jack had endeavoured to
interest the University Physics Dept with thoughts of starting a
Masters degree in Medical Physics, but there was little response.
However, the vacation enploynent scheme was supported by the
Hospital Board, and was taken up each year by a young physici st.
At that tine Jack also built up a liaison with Professor Leslie
Kay, Head of the Electrical Engineering Dept at the University of
Canterbury. Both were then nenbers of the NZ National Council of
the | ERE.

The venturing into bionedical engineering created a conflict with
the Hospital Engineers Departnent, and much tine was spent over
territorial disputes. These were partially resolved with sone
demarcation lines set, but they rermai ned as a continuing barrier
to the proper devel opnent of the discipline.

The Christchurch dinical School building comrenced in the early
1970's, and the nedical physicists becane involved as consultants
in the design of the radioi sotope handling areas. Later when the
School was operational, staff were involved in nmany aspects of
scientific instrumentation, building a paediatric whol e-body
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pl et hysnograph, and helping with the installation and mai ntenance

of the electron mcroscope and radi oi sotope counters. Jack becane
a nmenber of the Laboratory Services Commttee, the Technical Sub-

conmmittee of the Medical Illustrations Cormmittee, and the Conputer
Committee. Annual |ectures were also given on radiation safety to
final year nedical students.

Jack attended the International Conference of IBME in Ml bourne in
1972, and on his return founded, and for several years was

chai rman of, the Bi onedi cal Engi neering Society in Canterbury.
This Society attracted many nenbers, nedical and scientific, from
the University, Hospitals, and | ocal conpanies. A nuch closer

i nk devel oped between the Medi cal Physics Dept and the University
El ectrical Engineering Dept, with joint undergraduate and

post graduate projects being generated. Two young graduates,

Ri chard Jones (BE) and Ri chard Trenewan (BSc Hons Physics) becane
the forerunners of many students associated with the Depart nent
from 1972, working on postgraduate theses and vacation projects.

Devel opnents in CT inmagi ng:

At this tine, a new and inportant personality appeared on the
scene - Professor RH T (Richard) Bates. Richard had been awarded
a Personal Chair at the Electrical Engineering Dept. His
particul ar expertise was in signal and i nage processing. He becane
a strong supporter of bionedical engineering, and over the next
few years trained many students in the discipline. One graduate
student, Terry Peters, was undertaking a PhD thesis on conputed

t omogr aphy imaging. This work was cont enporaneous with the

pi oneering work on the first conmercial X-ray CT scanner by
Geoffrey Hounsfield in the UK, but its significance was not then
recogni sed - certainly not by the |ocal Radiol ogy Departnent.
However, Jack was an external exam ner for Terry's thesis, and he
i medi ately saw the inportance of it as a neans of obtaining
patient cross-section imges for radiotherapy treatnent planning
(which had al ways been a problem since early days). Wen Terry
graduated in 1973, he joined the Medi cal Physics staff and,
together with Richard Bates, they began devel opi ng ideas for

buil ding an X-ray CT scanner at Christchurch Hospital

Sone other activities:

For a few years fromthe 1970's, there were CGovernnent Enpl oynent
Schenes to enabl e the enpl oynent of tenporary staff, both in the
wor kshop and also in the office. This enabled many projects to be
undertaken, with the help of additional University students during
their sunmer vacations, which woul d otherwi se not have been
possible. It obviated the need for Hospital Board funding for
vacation enploynent. Wth a change of Government in the early
1980's, funding for these projects evaporated, and the Board woul d
al so no | onger support the schenme.
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X-ray CT scanner devel opnents:

Terry Peters worked closely with the Radi ol ogy Dept, being a
strong advocate for the purchase of an X-ray CT scanner for
Christchurch. He worked for a year in Switzerland, and | ater
travel |l ed overseas on behal f of the Health Departnent to assess
the state of conmercial X-ray CTI's (there was a 'rash' of
comerci al devel opnments, with many firns racing to enter this
prospective lucrative major market; it was a strange era), and to
advise on their application in NZ. Wiile in California, Terry
arranged for a xenon-filled detector array to be constructed for
Christchurch Hospital's own CT scanner. The original detector
desi gn proved unsatisfactory, and he and Jack nodified it to be
usable. The old Theratron-B unit was taken out of service, and
repl aced by a Theratron-780 in 1976. The rotation notor and
nmount i ngs made an i deal stable base for the home-nade CT scanner,
and plans were made for its installation in the now deconni ssi oned
Resomax room

Terry left to take up a position in the Montreal Neurol ogical
Institute in Canada in mid-1978, before the CT scanner was
conpleted. Marshall Cark (ME), who had been working with Richard
Bates and Terry on theoretical aspects of CT, joined the staff in
Terry's place, and continued the work with the help of severa

Uni versity student projects. Marshall renmined as scientist
attached to the Radi ol ogy Dept, and hel ped with the conm ssioning
of the commercial X-ray CT scanner when it was installed. His

pl ace was taken in turn by Trevor Knopp in 1981, when Marshal

left to join NZED in Wl lington. Jack filled the slot for
Radi ol ogy duties when Trevor left in 1987, to work in the Hospita
Board' s DP Divi sion.

Medi cal Physics Departnent devel opnents from 1978:

Wth funding fromlocal supply conpanies, Tomtravell ed overseas
in 1977 to look at various items of equi prent which woul d be
needed for the Medical Physics Departrment in its new prem ses.

The Departnent noved to its new building on the hospital site in
1978. The nove heral ded another increase in staff to a total of
18, with additional nechanical and electronics technicians. In
the same year, the departnment becane involved in the design of a
patient comruni cation system for the new Burwood Spinal Injuries
Unit. David Arnstrong, Richard Jones, and Chris Fisher (one of
the el ectronics technicians) devel oped a nicroconput er-based
system enabling patients to select radio and TV progranmes, or to
call nurses for help. A physics technician, Barry Wods, was
appointed to maintain this and ot her equi prment in the Spinal Unit.

Meanwhi | e Ri chard Tremewan continued with a nmedi cal degree course.
He interrupted his final year of medicine in 1976 to gain an ME
degree, undertaking a thesis project on Doppler ultrasound in the
&G Dept at Christchurch Winmen's Hospital. On conpletion of his
nedi cal degree, he joined the Radi ot herapy Dept and, wth
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technician Bernie Mentink, finally made the CT scanner operationa
in 1980, where it served usefully for the next 8 years. A
comercial X-ray CT scanner (GE 8800) was finally installed in the
Radi ol ogy departnent in 1981.

Ri chard Jones, as a thesis project, worked on a reaction-tine
tester for the Occupational Therapy Dept. He gained his ME degree
and joined the Medical Physics Dept as biomedical engineer in
1975. Richard developed a battery of tests for the assessnent of
neur ol ogi cal | y-inmpaired patients. Sone of these were applied in a
Neur ol ogy Departnent conputer system and involved patients
carrying out tracking tasks, simlar to a sinple driving
simulator, with the steering wheel interfaced to the conputer.
This work contributed to his PhD thesis. Richard was al so

i nvol ved wi th devel opnent and setting-up of a clinical conputer
systemfor the Intensive Care Unit. 1In this, he was partnered by
Dr Richard Fright, who joined the Departnent in 1987, and who
wote the software for this project.

The availability of X-ray CT head scans fromthe new GE nachi ne
led John H nton in 1981 to pioneer the construction of titanium
prostheses in NZ. John was one of the Departnent's precision
mechani cal technicians; he had trained as a sheet metal worker at
the Royal Aircraft Establishnment, Farnborough, UK. M Martin
MacFar | ane, neurosurgeon, inserted these prostheses to repair
severe skull injuries. At first, John constructed a 3-di nensiona
nodel of each patient's head from CT slices photographed to scale
onto cardboard. The prosthesis was then fashioned by hand to fit

the nodel. This was a |ong painstaking process, eased nuch | ater
by the work of Richard Fright, using 3-D conputer nodelling. The
purchase of a conputer-controlled nmilling machi ne enabl ed direct

fabrication fromthe conputer inmages. The titaniumis now forned
in a high-pressure press - a nmuch faster process.

In 1982, the Board's two surgical instrunent technicians, Neville
Turner and Brian Tenple, were transferred fromthe Othotic
Departnent to the Medical Physics staff. By now the total staff
had reached twenty-two.

For Jack and Tom the next few years saw t hem becom ng ever nore
i nvol ved in admnistration, comittees, neetings, and planning.
The other scientists and technicians continued to establish and
devel op their areas of responsibility.

No nention has been nade of the considerable efforts by many staff
nenbers over the years in professional matters. Like physicists
in other centres, they have been concerned with conditions of

enpl oynent, salary scales, and grading conmttees, both for
thensel ves and for their technical staff, and for professiona
organi sati ons such as the NZMPA, which evol ved into the NZMPBEA
(with the inclusion of bionedical engineers); the ACPSEM (which
cane to 'absorb' the NZMPBEA into its NZ Branch); NZHPA(Inc); and
NZHSOA.
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The End of an Era:

Jack Tait retired as Chief Physicist in March 1988 after 32 years
with the hospital. He could foresee changes within the health
system whi ch woul d be best left to a younger scientist to cope
with. This did not end his contact with the departnent though
and he was back in 1990 hel ping with the conmi ssioning of the
Varian 2100-C linac in the new Oncol ogy building. Tom acted as
Chi ef Physicist until a new appoi ntnent was made. Ceorge Gates,
Tom Rogers, Eric Browne, and Eddy Fuller all retired by 1994,
bringing to a close the first 40 years of nedical physics at
Christchurch Hospital

Sadly, John Hinton died in 1994.

Dr Richard Trenmewan, by now hol di ng degrees in Physics, Medicine,
El ectrical Engineering, and Health Adm nistration, was appointed
as Director of the Departnent in late 1988. |In that position, he
has had to face the effects of changes from Hospital Board to Area
Heal th Board to Crown Health Enterprise nmanagenent. Each of these
changes has inposed needs for additional budget constraints and
restructuring, resulting in recent depletion, particularly of
techni cal staff.

Ri chard Jones in 1987 conpl eted a PhD( Medi ci ne) through the
Department of Medicine at the dinical School, and from 1989
became a nenber of the Faculty in that Departnent. 1In the
restructuring which followed Richard Trenewan's appoi ntnment,

Ri chard Jones becane Manager, Scientific Section. Since 1988 he
has been actively involved as a conmittee nmenber of | EEE,

Engi neering in Medicine & Biology Society, and with the ACPSEM
He has recently been awarded Fell owship of the ACPSEM - only the
third New Zeal ander (all from Christchurch!) to receive this

di stinction.

John Turner joined the Departrment in 1989 as Principal Physicist
in the new Oncol ogy Department. Also with himin that departnent
are Shaun Baggarl ey, Diana Mannering, and Andrew Faid. Darin

O Keeffe took over Tom Rogers' place as Nucl ear Medi ci ne and

Di agnosti ¢ Radi ol ogy Physicist. Richard Dove now heads the

El ectronics Section, and Dr David Evans is responsible for

radi ati on protection. So Medical Physics and Bi oengi neering at
Christchurch Hospital is therefore in very capabl e hands. The
future is largely beyond their control in the conmerci al

envi ronment whi ch has now descended on our public health service.
It will be up to the two Richards and their coll eagues to wite
the next chapter in this story.
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Chri stchurch designed-and-built X-ray CT scanner
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Christchurch - Medical Physics & Bioengineering staff, 1992
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CHRI STCHURCH STAFF LI ST: PHYSI Cl STS AND ENG NEERS

R A Borthwi ck (Bob) Jun 1954 -

May 1961 (from Wjt on Hosp,

and NRL; Went o' seas to | AEA and UNDP)

JJ Tait (Jack) Mar 1956 - Mar 1988 (retired)
J M Hands (Joan) Dec 1959 - Apr 1962 (BSc (UK);
M5 (Menorial, NY); left to be married)
T GHRogers (Tom Feb 1962 - Mar 1993 (retired)
D P Seed (Dawn) Cct 1966 - Dec 1966 (relieving only)
A H Beddoe (Alun) Nov 1967 - Mar 1971 (to Auckl and Hosp)
MG d asgow (Mary) Cct 1968 - Jun 1976 (to ...
(C Bar ber (Cynthia) 6 nonths exchange from Oxford,
UK, while Mary d asgow over seas)
DI Armstrong Mar 1971 - May 1978 (to Cardiff, Wales)
(David) Mar 1980 - Jul 1982 (to conputer firm
Dec 1982 - Feb 1983 (to Chch 'Press')
G Wnn-WIIlians 1972 - Apr 1973 (to Dunedin, Msc
(G les) under John Read)
T M Peters (Terry) May 1973 - May 1978 (to Neurol ogical
Inst, Montreal)
R D Jones (Richard) Feb 1975 - present (1995)
P Wat son (Peter) May 1978 - Mar 1980 (retired to Mot ueka)
J Mdark (Marshall) May 1978 - May 1981 (to NZED, Wjton)
D H Goode (David) Jun 1978 - present (1995)
R N Tr enewan Mar 1981 - present (1995)
(Ri chard)
T C Knopp (Trevor) Aug 1981 - Mar 1987 (to Ch Hosp Board;
Admi n, Conputers)
E J Browne (FEric) Cct 1982 - Jan 1990 (from NRL; retired)
P J Bones (Phil) Cct 1984 - Jul 1985 (to Elect Eng,
Cant'y University)
S P Baggarl ey Apr 1985 - present (1995)
( Shaun)
D L Evans (David) Aug 1985 - present (1995)
WR Fright (Richard) Aug 1987 - present (1995)
AJ Faid (Andrew) Feb 1988 - present (1995)
R A Dove (Richard) Nov 1988 - present (1995)
D M Manneri ng Nov 1989 - present (1995)
(Di ana)
DS OKeeffe (Darin) Jun 1993 - present (1995) (G ad QT;

Princess Al exandra Hosp,

K Packer (Katy) Feb 1994 -
J Turner (John) May 1989 -
A Dingle (Al'ison) Nov 1992 -
N A G en (Niles) Mar 1992 -

Bri sbane, and Hamersmi th Hosp)
Nov 1994 (to Cant'y Univ)
present (1995) (from Auck)
Nov 1994 (to Perth, WA Univ)
present (1995) (from Canty

Uni versity)

133



Acknowl edgnent s:

It is not possible to list all those who have contributed to the
success of Medical Physics & Bioengineering at Christchurch
Hospital, but a few deserve special nention

Dr Ji m Canpbell must take credit for starting it all. It was his
foresight which led to the begi nnings of nuclear nedicine and to
supervol tage radiotherapy in this city. He always offered good
sound ' Aussie' advi ce.

Two other people who contributed significantly were Dr Tony
Goldstein and Dr Lyn Berry. Both were far-sighted doctors who
understood the inmportance of strong scientific infra-structure and
made full use of the physicists.

Tony Col dstein was a nost appreciative advocate of nedical physics
nationally, and was responsi ble for achieving nmuch in the way of

i mproving salaries and regular grading reviews. He served on the
physicists' grading committee for a nunber of years until his
death in 1976. He and Jack had nany 'brain-storm ng' sessions
after the rest of the departnent staff had gone hone in the

af t ernoon.

Dr Lyn Berry was Medi cal Superintendent-in-Chief from 1964 unti
hi s sudden death in 1979. He involved the senior physicist on a
nunber of planning and advisory commttees. There is no doubt
that his support enabled the departnment to expand so successfully
during his termin office.
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Editor Alice Silverson Canterbury Health Ltd - 1995
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Cct ober 1995
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HOSPI TAL PHYSI CS / SCI ENTI FI C SERVI CES AT WAl KATO HOSPI TAL
A personal overview for 1965-1985 - Gordon Monks
I nt roducti on:

In preparing this account of hospital/nmedical physics at Waikato
Hospital - pronpted by the Centenary of Roentgen's discoveries - it
was suggested that it should attenpt to record sone of the

i nformati on which would not normally be found in official records.
A full and authoritative account would require a study of many
records, and this would be undertaken better by an objective witer
at a later date. Mich of the nmaterial has been collected in the
bookl et by Dr Alan Lomas (the first Director) - "History of the
Radi ot herapy Departnent, Wi kato Hospital 1984".

Any set of observations is influenced by the observer, and so |
shoul d begin by a brief remark on the circunmstances that eventually
led to ny contribution at Wai kato Hospital, so that a reader may
have sone idea of the kind of viewpoint fromwhich | observed and
shar ed.

It is relevant to record that | was born on Sunday, My 24 1925, in
London within sound of Bow Bells, but not socially eligible to be a
Cockney. Whereas the nursery rhynme says that Sunday's child is

"bonny and bright", | was not. For the first ten years, | was a
sickly child, and was in and out of doctors' surgeries and
hospitals etc in constant succession. It was as if ny life's share

of poor health was concentrated in those first ten years, and ever
since | have been blessed with excellent health. This is inportant
to what followed, because it conditioned in nme a permanent and
profound interest in nedical affairs.

My father was a pharnmacist, with a nodestly confortable inconeg,

whi ch made it economically possible for ne to study nmedicine, with
arrangenents made to enter nedical school late in 1941. However, a
German bonb dropped on May 10 1941 denvolished in one bang nost of
the famly home, nobst of our inconme, and ny prospects of entering
med school. In a hurry, | had to find a job to help the famly
finances, and | was so fortunate as to obtain enploynment with the
General Electric Co as a student in their Research Laboratories, at
the princely wage of 12 shillings ($1.20) a week. They encouraged
young i npecuni ous students to study for suitable university
degrees, by part-time study, and in due course | graduated from
London University in Physics, in 1946.

This event occurred during our recovery fromthe Second World War
and | was able to revive ny old interest in nmedicine (interrupted
by the war) and conmbine with nmy new (unpl anned but sel f-supporting)
status as a physicist by entering the arcane sphere of Medi cal
Physics, and did so at Lanbeth Hospital, and |later at Kent &
Canterbury Hospital. M wife and | had been keen to emigrate to
New Zeal and for sonme years, but it was not until 1965 that the
opportunity occurred at Wai kato Hospital. | applied, fearing the
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nost intense conpetition, obtained the job, and | earned rather
later the unflattering fact that | was the only serious applicant!
There followed the shattering intensity of preparing for a

per manent migration, and for reasons of time, | left my wife to
pack and sell our house, while | flew hurriedly to Hanmilton

The peace and qui et of Alan Lonas' hone was too rmuch for nme on the

evening of nmy arrival. | fell asleep at their dinner table. 1 can
just renenber drifting blissfully off, and heard Al an's voi ce:
"He's gone to sleep! It nust be that dammed Vernmouth!" | could

not rouse nyself to tell himthat it was nore probably due to the
56 hours since | had last got out of bed. At that tine, the
sophi sticated disconfort of |ong distance air travel was not as
wi dely appreciated as now. |f the 747 Junbo is described as
‘"cattle class', then the older 707 was definitely 'sardine tin'.

Foundati ons for radiotherapy at Wi kat o:

Early in the 1960's (before ny advent), there had been public
pressure for a Radi otherapy Dept at Wi kato Hospital; Al an Lonas
had been a central figure in this, with his particular interest as
Seni or Surgeon at that tine. Mich fund-raising took place;

approval for a departnent was obtained; planning and buil di ng
began, while Alan went to London (Royal Marsden) from 1963-65 to
qualify as a radiotherapist. The publicly raised funds were vested
in the Wai kato Cancer Society, which thereafter played a vital part
in the whol e exercise, although the nmain costs were undertaken by
the Health Dept (through the Wai kato Hospital Board).

During this period of preparation, \Wai kato engaged the services of
Howard Tripp, from Dunedin, as the physicist (elect); he noved to
Ham I ton in June 1965 to oversee the final building, and then act
as Physicist. After only a few days on site, Howard had the

prof ound m sfortune to be knocked over by a taxi in the hospita
grounds, suffering noderate injuries. He had a congenital heart
defect (which had been corrected | ater by surgery), and the effect
of his injuries with this condition caused his death. 1In persona
terns, this was a tragedy of prinme proportions, but in addition it
left the Hospital Board with the difficulty of a partly built new
Departnent, w thout a physicist to guide the conm ssioning. At
that tine, there were too few hospital physicists to be able to
appoi nt another fromw thin NZ, and the search for a repl acement
went overseas, |leading eventually to me. | was personally
delighted at the appointnment, but have for ever regretted the
course of events which created the opportunity.

| reached Ham Iton on Cctober 20 1965, to find Alan Lonmas lately
returned from London, westling with the problens of a concrete
shel |l of the Radiotherapy building, with the buil ders denandi ng
all sorts of answers, some of which he found very difficult,
particularly as the main machi ne (Co-60 Theratron-80) had been
delivered in crates in the treatment room- unopened. Fromthe
first monment, we found each other the best of conpanions in double
har ness, and we devel oped this system relieving each the other to
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undert ake whatever we were better prepared for, and sonetines
hol di ng each other's hand when neither of us was sure what to do.
I was consi derably astonished by the generosity of attitude in
provi di ng the best equi pnent and accomodati on reasonably
obtainable, in contrast to nmy English experience, where noney was
unbel i evably tight. (As a conparison, | should renmark that ny
initial acconmodation in Canterbury was a converted bicycl e shed,
while nmy predecessor there (Peter Orchard) was confined for all
his work to a toilet without pan.) It was absolute bliss to have
the prospect of a conplete suite of roons to work in.

Wil e Alan concentrated on preparations for radi otherapy, |
attended to sone of the matters of building and equi prent, where
sone of Howard Tripp's inventory had been delivered; sone needed
detailing while other itens needed proposal. Gadually the whole
chaotic scene took a recogni sabl e shape. The Theratron
technicians arrived to install the unit, which was near 'state of
the art' at that tinme, and we awaited the arrival of the Bal dwi n-
Farmer el ectroneter to conduct sone calibrations. This was of
consi der abl e i nportance beyond Wi kat o, because there had been
some uncertainty about the fundanental accuracy of calibration
(including sone problens at the UK NPL). This instrument had been
sent to NPL for calibration before shipping to Hanilton. Wth
this new calibration in sight, the NZ NRL was very keen to make
sone direct conparisons with established NZ instrunents. This
becanme possible early in 1966, and to our relief it appeared that
there had not been any significant errors previously. | borrowed
a plotting tank from Wl lington Hospital to nmake a few spot checks
on the Theratron-80 with the aid of the conprehensive set of

i sodose curves, and we were vaguely ready to begin treatnents in
February 1966. The word 'vaguely' is chosen because the buil ding
was far fromfinished, and all functions were conducted fromthe
control room of the Theratron for some weeks. | will leave to the
reader's imagi nation the potential for confusion when three or
four different conversations were in progress within a few feet of
one another, separated only by a cotton screen or by nothing at
all.

| personally mssed the historic first treatnment, as ny fanily had
just arrived by ship, and I went off to collect them during those
first few days of operation

The Caesi um 137 Unit:

After the initial treatments were | aunched, there was nuch

di scussi on regardi ng the choice of a second deep-therapy unit.
pinion was firmy agai nst 250 kVp orthovol tage equi pent, which
was just on its way out, in general. None of us wanted the
conplications of servicing that kind of unit. |If you discount the
doubts of the Health Dept, quite quickly the choice narrowed down
to a Cs-137 unit, and the Cancer Society stepped in to provide
finance for it. The order was confirnmed, and all we had to do at
first was to wait with such patience as we could. Tine showed the
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need for patience, as the Cs-137 unit did not becone operational
until 1970.

There were no isodose curves available for a Cs-137 unit, so we
set to with Eddi e G aham (physics technician) to build a plotting
tank to carry out the necessary neasurenents as soon as we had a
machine to nmeasure. It was the greatest blessing that Val entines
had a surplus nmilitary equi pnment shop (since destroyed by fire) in
Ham lton, and this enabled us to obtain some sophisticated renote
control gear (servo motors with mechanical torque anplifiers) at
ridiculously low prices - and quickly too. | mnust remark that a
plotting tank was virtually unobtai nable by sinple purchase at
that tinme, and a great deal of individual ingenuity went into such
things, sonetinmes with a definite flavour of the | egendary Heath
Robi nson. Qurs was no exception

Eventual ly the Caesiumunit arrived, and after another year the
Cs- 137 source arrived, rendering the thing usable. A positive
frenzy of isodose curve neasurenents then began; | nust pay the
warnest tribute to the team of radiographers (npbstly students) who
carried out the sonewhat tedious plotting, but even nore to the
way they picked up the necessary skills in draughtsnmanship (should
| say, draughts-wonmanshi p?) when drawi ng the curves and lettering
the I egends. NZ Forest Products had a very |arge photocopier, and
they did an excellent job of printing our sets of isodose curves
onto transparencies. Then they added the kindly touch of not
charging for their work. After this session of calibration, the
unit went into service and was used consistently over many years.

Apart fromthe usual argunments over the units of radiation
neasurenent to be used (roentgens, rads, or even 'water rads') the
process of radiotherapy then settled on a fairly even keel, unti
the need for expansion, which will constitute another section
later in this account. Over a period of years, the concept that
the difference between, for exanple, 160% and 170% was not 10%
was inperfectly appreciated by some of us, but this technical
detail never seened to cause significant problens.

Treat ment pl anni ng, and Simul ator:

Fromthe first, we had devoted nuch attention to treatnent

pl anning, and with the help of the Radiol ogy Dept we had been able
to make sonme progress with the problens of |ocalisation. But
there were of course patients who were of a size or shape, or of
treatnent site, which defied our best efforts, and left us in
doubt of our assessnent, while the tine demands in these rather
primtive arrangenents were very severe. |n one extrene but not
untypi cal case, we had to insert a brass rod into a man's
unnentionabl es before we could |ocate his prostate with any

confi dence.

Agai n, the Cancer Society canme to our aid with financial support,

and at a fairly early date a Sienens Simulator was purchased. This
unit was essentially based on the nmechani cal design of the
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cont enpor aneous Si enens orthovoltage unit, and it did provide for
rotation of the source around the patient, and flexible arrangenent
of beamdirection (sinulated). At that time, this was a rea
advance, although within a few years the design and supply of
treatnent sinulators devel oped al nost beyond recognition. This
machi ne was used constantly for tunour |ocalisation, and nade our
overall planning far nore certain, in spite of its relative
sinplicity. It was not replaced until the Radi ot herapy Dept was
rebuilt in 1982.

Intracavitary and interstitial treatnent:

A nmoderate stock of radium had been obtained at the conm ssioning of
the unit, partly by transfer fromother centres in NZ, and partly by
new purchase, together with a Marsden gold-grain 'gun'. Radon was
rapi dly vani shing fromuse, and we made no attenpt to use it. Alan
Lomas did nost of the surgical work in this direction, and foll owed
fairly orthodox patterns. He had obtained in Europe a set of
applicators for gynaecol ogical insertions of radium based on the
Manchest er ovoi d techni que, but inproved by a 'scissor' attachnent
of the two ovoids.

These were of interest in thenselves, but they al so caused an
exanpl e of the fact that nmany of our worst problens were of sinple
practicalities rather than high-powered expertise. In this

i nstance, we needed to cover the two parts of the scissors with a
protective sleeve, and nothing avail able was suitable, until Al an

t hought of trying to get sone ol d-type condons. He consulted sone

| ocal pharmaci sts, and soon canme in gleefully carrying a box of

hal f - a- dozen whi ch one of his friends had found forgotten in a
storeroom They were perfect for the purpose of covering the
applicators, as they had a consistency appropriate to the inner tube
of a bicycle tyre (robustness was clearly paramunt) but we only had
these few with no hope of replacing them Consequently, we had to
wash and dry themwi th great care. Things went well for sone tine,
but one day Al an was conducting a group of District Nurses around
the Department, including the radium preparation room To his

di smay, the set of hal f-dozen condons was spread out on the bench to
dry, to the stifled delight of a collection of mature and forthright
| adies. Al npbst nothing was said, but | did feel that Al an seened

| ess keen about these applicators after this event.

Towards the end of the period covered by this account, there was
consi der abl e di scussion regarding a change fromradiumto Cs-137,
but nothing definite had been done by 1985.

Nucl ear nedi ci ne:

In 1965, it was commpn practice that Nuclear Medicine fornmed a part
of Radi ot herapy, and Wi kato followed this convention. Al an and
had both had previ ous experience in this area, so we pool ed our
resources and set about begi nning sone activities. The first
obvious area lay in thyroid function testing; we opted to avoid the
difficulties of neasuring thyroid uptakes or urine output,

139



particularly in a rural area. So we took up the commercial kitsets
for saturation analysis. There was not at first very nuch choi ce,
but soon several conpanies were offering systens, and we had to
westle with differentiating the tongue-twi sting horrors of the
various thyroid hornmones. The proof of its success lay in the rapid
grow h of demand by | ocal physicians. This caused us nany headaches
of time and supply, but gradually we mastered the new techni ques. |
doubt if the Budget Committee ever |oved us for our denmands for
noney for supplies and personnel.

My own know edge of organic chem stry was limted, and | had to

| earn some techniques as best | could. Happily, there was nmuch
goodwi I I in the Pathology Dept, and they tolerated all manner of
peculiar enquiries. But again, sonetines it was the sinple things
that were difficult. For exanple, when labelling red blood cells
with Cr-51, the early process was sonmewhat tedi ous and sl ow,
necessitating a prolonged and vi gorous shaking near the end of the
exercise. The only suitable shaker was a paint shaker in the

Engi neers' Dept, and it was extrenmely difficult to arrange the
timng of labelling blood to allow access to the paint shaker
before the paint shop shut for the day. At this tine, such a
problem sounds a little silly, but it was far fromsilly then

Somewhat | ater, we had the good fortune to engage John Speed, a
wel I -qualified technol ogist, and he was able to take over with
skillful ease where | had been struggling, with great success. |
heaved a huge sigh of relief at this point. John devel oped the
application of radioassay to a very high degree of proficiency
whi ch progressed steadily and rapidly.

At a very early date in 1966, we were eager to obtain a
rectilinear scanner; the Cancer Society did an excellent job of
financing this quickly, ordering one of the ubiquitous Picker
Magnascanners. The technical problens of making a serviceable
scan were noderate, and with the assistance of Ray Trott

(Pal merston North) who gave us much advice, we were soon producing
results. Christine Reid, physicist, joined us fromEngland early
in 1967, and she devoted a great deal of tine and effort to the
scanner, with every success.

Al an knew that | had been involved in England w th designing and
buil ding a sinple scanner, and he asked if | was 'expert' in
reading the scans. | hastily assured himthat | was not, and that
| could not help himin that direction. To this day, it seenms to
me al nost miracul ous that he and his colleagues in the trade were
able to make reliable (nore often than not) diagnoses fromthose
early images. Nevertheless, they did it with such success that
again demand rose rapidly. For at |east ten successive years,
bot h radi oassay and i magi ng rose by about 20% per annum
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MAGNA SCANNER 500/U

Pi cker ' Magna Scanner' rectilinear scanner, of the type installed
at Wai kato Hospital in 1966. This was universally regarded as the
"wor khorse' scanner, with excellent reliability; npst centres

pur chased one.
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Wai kato Hospital, Hamilton - early construction work (1981-82)
on the redevel oped Radi ot herapy Dept. The floor shown here
| ater housed the Electronics Section of Scientific Services.
Equi val ent sights familiar to all hospital physicists; also
showi ng delivery of the Varian linac through the roof, 1981.

.
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In due course, the Magnascanner needed repl acenent, and this
caused a good deal of controversy. Ganma caneras were becom ng
considered the right devel opnent, but they still had significant
unreliabilities, and we finally opted for the Israeli Elscint
rectilinear scanner - possibly the nost devel oped rectilinear unit
of any. If it had been produced a little sooner, and froma
different country, | amsure it would have gained a superb
reputation. As it was, we obtained an excell ent machine and a | ong
saga of hopel ess mai ntenance. |srael was then in a state of

al nost perpetual war; their servicing base in Australia was
erratic. Consequently George Coalter, who was running the

i magi ng, had a nightrmare in keeping the service in operation, and
he earned the greatest respect for his ingenuity and

det erm nati on.

This situation becane intol erable, and we noved to a ganma caner a,
rat her behind the prevailing practice, but at least by this tine
caneras were vastly inproved. There were no serious problens with
this advance, but the Budget Conm ttee had anot her shock at the
cost of stabilising the roomtenperature to safeguard the costly
crystal in the camera head. | nust confess that | was beconi ng
sonmewhat inured to submitting proposals of high cost.

The other high cost which we were continually trying to contain
was the technetium'cow . The comercial suppliers were
conpetitive in cost, but the real problemlay in getting regular
delivery. There had been discussion as to the feasibility of
setting up a national base to provide a daily supply of Tc-99m
after the fashion of the '"mlk run' operated from Lucas Hei ghts,
Sydney, but a di spassionate assessnment of the weather and air
services in NZ nade it clear that it would be, at best,
unreliable. Wth considerable regret, this i dea was abandoned.

As the time approached for Alan's retirenment, there was a nove to
re-organi se Nuclear Medicine, with particular reference to organ
i magi ng beconing part of a broader Radiol ogy Dept. This concept
was active in other centres, and was not driven by A an's
retirement, but it was coincident with it. This was al nost the
only time over a twenty-year period that Al an and | di sagreed; he
was adamant|y opposed to such a change, while I, disliking the
concept, accepted that the tide of change was unstoppabl e.
Argunents reverberated around the hospital, and sonetinmes were too
acrinmonious to be desirable, but finally Nuclear Medicine was
separated into parts, with organ inmaging joining Radiol ogy, while
radi o-i nmunoassay j oi ned Pat hol ogy.

Di vision of Scientific Services:

The conbination of Alan Lonmas's retirenent and the changes in

Nucl ear Medi cine had a far-reaching effect on nmyself and those few
peopl e who were officially responsible to me. The hierarchy from
1965 was sinple, as Alan was Director of both Radi ot herapy and

Nucl ear Medicine, while | was responsible to himwith the little
band of physicists and technician. 1In the circunstances of 1981
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t hese changes made ny position inpossible, as it would be
necessary for ne to serve at least three masters. Keith Cochrane
(Medical Supt-in-Chief) and Nick Harry (Medical Supt) both

synpat hised with nmy problem and quite shortly it becane clear
that the best solution was to forma new departnment providing
'physics' services to any part of the hospital needing them This
produced the 'Division of Scientific Services', with nyself

| abel l ed Chief Scientist. |In practical terns there was little
change in our daily work at first, but the potential for other
areas of interest devel oped gradually.

It becane apparent that several other departnments had probl ens
where we could hel p, and additionally there were groups of

t echni ci ans who needed sone relationship with a
technical/scientific group. In a couple of years, we had
col | ected about 30 people of technical and scientific bent, and
were attenpting to weld these into a single service. There were
early benefits fromthe inproved rel ati onships, but the unity
desired was slow in devel oping, and nmy own retirenent intervened
before | was satisfied in this respect.

In particular, after long discussion, it was decided to transfer
the El ectronics Wrkshop fromthe Engi neers' Dept to Scientific
Services, as the work of this section was largely bearing directly
on clinical situations, and the 'Scientists' were usually closer
to the clinicians than the 'Engineers'. This proposal was
sinplified within legal requirenments, because each of the
tradesnmen had their own relevant certification, George Coalter had
beconme a Regi stered Engi neering Associate (REA), while | was a
Regi st ered Engi neer (fromny UK experience). Tribute nust be nade
to the attitude of John Richards (El ectrical Engineer) who had
done a trenendous anount of work over the years in devel opi ng

El ectronics, and who now was willing to relinquish his control in
the broader hospital interests.

Conputi ng:

So far, | have attenpted to foll ow a chronol ogi cal sequence of
events, but in doing so | have bypassed one area of the greatest

i nportance. W had been perform ng the conputation of treatnent

pl anning by traditional nethods, which required nuch tine and

pati ence. W had | ooked at sone el ectronic conputing proposals,
but the cost and difficulties of access in the early 1970's were
prohibitive. But in 1973, Martin Pracy joined us from Engl and,
and he soon devel oped a keen interest in computing, with
particular reference to treatnent planning. By this tinme, there
wer e manageabl e commerci al conputers, and Martin did sone sterling
work in analysis and assessnent of suitable equi pnent. Hardware
and limted software were purchased, while Martin went into a | ong
huddl e to programe and conmi ssion the device, producing

consi derabl e software in the process. | was well out of ny depth,
and did nmy best to keep out of the way, but Martin seened keen to
di scuss the pro's and con's of the possibilities, so that in due
course | | earned enough to be able to ask useful (?) questions,
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which helped to clarify his own thinking. Mrtin's interest was
sufficient that he undertook an MPhil in Computer Science at
Wai kato University, to the delight of a host of us.

Later in this exercise, a nunber of other people played a
significant part, but | nust |eave the assessnment of their
expertise to another witer - | amsinply not sufficiently
conpet ent.

Martin's reputation throughout the hospital was soon recognised in
conmputing, and he devel oped a wi de variety of applications for

ot her departnments. This was a good deal easier to organise within
the framework of the newy formed Division of Scientific Services
than it would have been from wi thi n Radi ot her apy.

Radi ot her apy phant om

For sonme years we had borrowed the phantom (alias tissue-

equi val ent mani kin) from NRL as and when necessary, but the
process had difficulties of timng, so that | conceived the idea
of a phantomto be purchased and shared by four Radi ot herapy
centres. (I would assure the reader that this decision was not
pronpted by an unfortunate incident which may be of interest. On
one occasion | telephoned NRL to discuss the shape of their
phantom which clearly had been nodelled froma beauty queen

'She' was universally and colloquially known as Cynthia. It was
necessary for the relevant NRL officer to phone ne back, and their
tel ephone operator asked nme to indicate the reason for ny call

Fli ppantly (or whatever other adjective is appropriate) | said: "I
want to discuss how | can make Cynthia pregnant”. After a slight
pause, the operator politely promised to convey ny nessage. You
may i magi ne ny consternation later to learn that the operator in
guesti on was named Cynthia. No wonder she paused for a nonent).

Anyway, after sonme hi gh- powered di scussion between the various
hospital boards, it was deci ded that Wi kato should buy and

mai ntai n the phantom while the use of it would be shared between
Dunedi n, Wellington, Palnerston North, and Wai kato. W nade sone
robust boxes to keep the lady safe in transit, but even so we had
a regular need to repair damage to the boxes - at |east the
phant om r emai ned undanmaged. The system worked wel |, and gave us
all a nmuch better facility to use the phantom when necessary.

Thi s phantom al so had been nodell ed on a beauty queen, and | ater
we nade sone additions, |argely conducted by Howell Round. He cut
some tissue- equivalent sheets to insert in the sections of the
phantom to nake it nearer the proportions of a nale when
required, with great success. Alittle later, he al so noul ded
sone attachable mammary gl ands for 'her', as the manufacturers had
sliced her chest flat, as if such things were unnecessary. Wth
characteristic quiet conpetence, he undertook the task, and
produced three pairs of attachable breasts |arge; nmedium and
small. | never enquired how he did it.
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Qddi ti es:

In hospital circles, people often never quite know what we do, but
accept that it is alittle odd. Consequently, physicists should
be well adapted to doing odd things! Mst of the odd requests
were of a mnor nature, but one warrants coment. The

opht hal nol ogi sts had difficulty with providing satisfactory fal se
eyes, and a request appeared asking that we should work with the
nedi cal artist to make these prostheses. This proved to be an
intricate and delicate process, where a nould must be taken from
the patient, cast in acrylic, painted once, covered with nore
acrylic, painted again, covered again, etc. In nmy group, this
work fell alnmost entirely to Eddie G aham Physics Technician

H s conbined efforts with Ms Dee Mnrad, Medical Artist, were
nmast er pi eces of realism Eddie had originally been enployed in
heavy engi neering (ships), and his adaptation to these tiny
delicate devices was a nmarvel. This arrangenent continued for
sone tinme, and then a suitable technician was enployed in the
Orthotics Dept, where it seened nore appropriate to process

prost heses, and the work was transferred there.

Rebui | di ng:

It woul d have been January 1975 in that blissful quiet period when
patients decline to report sick that Donal d Mackay (Charge

Radi ographer) canme up to ny office with his statistics for the
previ ous year's radiotherapy treatnents. It had been increasingly
difficult to conplete daily treatnents wi thin ordi nary working
hours, and these statistics suddenly showed how urgent it was to

i ncrease the capacity for radiotherapy. |In our innocence, we
thought it would take at | east three years to organise, finance,
and obtain an additional unit - but it actually took seven years.
Qur first proposal sinply for another machine was soon converted
into a plan to build a much | arger department for Radi ot herapy
(and Physics), with added roons for consulting, chenotherapy,

| arger sinmulator, and generally upgrade the whol e exerci se. I
was deeply involved in the design of layout, with a keen eye on
the ergononics of patient novenent, all in close association with
the hospital architect, John Paterson. There was nuch di scussion
between all of us as to the choice of additional nmachi ne, whether
anot her Co-60 unit or an accelerator, and if the latter, what
energy. Gadually, the preference noved towards an accel erator
and sone analysis (mainly by Martin Pracy) indicated that this
woul d be cheaper if the total cost over twenty years was assessed.

In this period of discussion, which had of course included the

manuf acturers' agents, | was rather startled when the agent for
Toshi ba appeared in ny office in early July 1977, and said that
his principals would |like to see ne in Tokyo on August 26! | was

even nore surprised when, a few days later, the British Consul ate
in Auckl and said that they wished to take ne to Britain to exani ne
sui tabl e equi pnent, including the accelerators nade by Philips and
Radi ati on Dynami cs.
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Sone hasty application for 'l eave of absence' followed, and the
Health Dept's initial reluctance was soon overcone, and a conbi ned
tour was in sight. Happily, alittle diplomacy enabled us to

i nclude Varian (USA) in the tour, and a bal ance was kept by each
of the interested parties paying part of the costs, thus avoiding

probl ens of bias or obligation. | was strictly directed that the
tour nust not cost either the hospital board or ne any noney at
all, and this condition was achieved. Wth a little frantic
organising, | was on ny way to Tokyo, Palo Alto, Boston, and

London, arriving back in Hamilton in 30 days - exhausted but
enl i ght ened.

Inevitably, by the tine | was at the finish | had | earned what |
shoul d have been asking at the begi nning, but even so we gai ned an
enornous benefit fromthe conbined study, and we owed the various
conpani es a huge debt of thanks for their enterprise and
generosity, even if their own interests were invol ved too.

Shortly after this, planning took a nore precise stage, and we
began to crystallise ideas for the building and equi pnent, the
latter in principle at that point. Martin perfornmed a prodigy of
cal cul ations for protection necessary for the likely accel erator
ener gy, whereupon we asked that the walls should be of concrete
six feet thick. Nobody really grunbled at this, but John Paterson
subsequently put in foundations to a frightening depth - if ny
nmenory serves ne correctly, some of the piles were 30 netres deep
- to carry the weight.

Ami cabl e argument continued on the question of providing el ectron
therapy with the accelerator, particularly as this affected the
price quite sharply. M own attitude was agai nst electrons as |
felt that the added cost per patient was unecononic, particularly
as el ectron beamtherapy was avail able at a noderate distance from
Hamilton (probably for a rather small nunber of people who m ght
need to travel for treatment). Eventually, the Health Dept
approved the electron beamfacility, and this proceeded.

During this long planning/building period, we forned the Division
of Scientific Services, and the roons allocated to Physics were
renamed for the new concept.

Part of my overseas tour in 1977 included a visit to TEM Ltd who
manuf act ured an excellent if costly sinulator, and to cut a | ong
story short, we replaced our old Sienens simulator with a very
pol i shed Ximatron sinulator. Between ny visit there and our
purchase, there had been a conmercial arrangenent between TEM and
Varian, with the result that the Ximatron was narketed by Varian

Uni versity of Wi kato:
Fromthe earliest time, we had enjoyed a good relationship with the
Uni versity of Waikato. A nunber of undergraduate students spent

time working in the hospital, either as vacation work or as
"industrial' experience towards the degree of BSc.Tech. One was
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Howel I Round, who devel oped an interest which led himto undertake
nmedi cal physics as a career, and to maintain contact when he
eventually entered the University professionally.

George Coalter had undertaken a marathon of study at the

Uni versity, until he graduated Msc (Physics), and so netanorphosed
hinself froma very scientific technologist into a very technica
scientist - a nost potent conbination.

There had al ways been an informal and flexible relationship, but in
1983, Prof Bruce Lylie approached ne with the suggestion that we
prepare a course in Medical Physics as a unit within the university
curriculum including making ne an Honorary Lecturer. | gathered
all the suitable manpower we could nuster, as lecturers for two or
three | ectures each, to avoid overloadi ng any one person, and soon
it was possible to offer the course, which proceeded in 1984.

The course was to be entitled ' Medical Physics', and | was
determned that its contents should attenpt to enconpass this

subj ect, and that it should not be specialised to radiation
physics. Wth the enthusiastic part played by all the co-opted
voluntary | ecturers, we nanaged to design a w dely ranging course,
which attracted a useful nunber of students who seenmed very happy
with the exercise. | had some regret that ny retirenent terninated
nmy own part in this quite quickly.

Radi ographers’' Regi stration Board:

During the early 1970's, radiographers were working on a proposa

to seek legislation for registration. | was unhappy that the
"working party' at that tine did not contain any representation for
scientific or technical content. Some correspondence foll owed,
with the effect that it was proposed to add a scientific/technica
person to the group. As | nmight have foreseen, it was proposed
that the person should be ne, in the first instance. Long

di scussi ons were undertaken in Wellington towards this end (and

i ncluding a syllabus for training radi ographers), w th slow but
gradual progress. Eventually the legislation was enacted, and the
wor ki ng party becane a statutory Registration Board, on which | had
the privilege of serving in its early days. Although nmuch of this
work was personal to me with regard to Waikato, it is relevant in
the context of this account, because of the need for ne to discuss
informally with coll eagues in Wai kato Hospital and el sewhere, in
order to be able to present sone kind of consensus view to the
nmeetings of the board. The contribution of many un-naned people in
this respect was inval uabl e.

My retirenent:

For many years | had been aware that | had a hearing problem
insofar as | had a severe high frequency deafness. This was
progressive with tine (alias age!). M work was beconi ng
continually nmore related to commttee di scussion, which became
steadily nore difficult to hear. | should add that it was not so
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much a question of hearing, but of hearing correctly - which could
occasionally be hilarious, but contained the potential for serious
error. This was not a satisfactory situation; hearing aids were
of mninmal assistance, so | decided to retire early, with regrets,
but certain that it would be foolish to attenpt to continue to age
65. My 60th birthday happened to be on a Friday in 1985, so |
retired on ny birthday!

The | ast few days were to be carved indelibly on ny nenory. Al an
Lomas had been in seriously failing health, and | had not seen him
for sonme tine, so | went to his home on the Friday preceding ny
retirement to say ny goodbyes. Ms Heather Lonmas received ne, and
said that Alan was asleep, so | was unable to see him On Mnday
norning, Martin came into ny office, and asked whether | had heard
that Alan had died on the Saturday. He then said that the staff
of Radi ot herapy and Scientific Services wished ne to wite a note
for the obituary section of the paper. By sone inspiration, the
wor ds assenbl ed thenselves in a few nmonents. The funeral was held
on the Tuesday, and to ny dismay John Meade (lately Medical Supt-
in-Chief, and Alan's long-tine friend) while giving a eul ogy, read
to the congregation filling Wii kato Cathedral ny obituary note for
Alan. | was undone.

The next couple of days were busy with the necessary finalities,
and | attenpted to speak to as many as possible of the multitudes
who had hel ped nme on nany occasions — but | fear that this was
sadly inconplete, especially as sone of them were no | onger there.
On Friday evening, a large nunber of friends covering nost of
those twenty years assenbled to give nme dinner and a nost

menor abl e final e.

My last official action was to give Martin ny key of the
departnent door.

Ret r ospect :

In the ten years since the events described above, there have been
dramatic changes in the NZ public health system particularly
after the Budget of 1991. While these have been seen as politica
events, they do contain material of direct concern to nedical
physicists. The difficulties of the systemderive essentially
fromthe excessively rapid growmh of the cost of medical care.
This is related to a shift of enphasis from'relief of suffering
to 'prolongation of life'. This is a sinplification, but contains
a large nmeasure of truth, which is of concern to physicists
because the prolongation of life is involved with 'high tech’
procedures and equiprment. |In this area, physicists have an
essential and central part to play. | venture to suggest that ny
generati on should have been consci ous sooner of this feature, and
that the present generation rmay be forced to address the human and
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noral conflicts attendant on this. Oherw se, the political
forces will take charge again w thout adequate understandi ng.

CGor don Monks
Cor onandel
April 1995

WAl KATO HOSPI TAL, HAM LTON, STAFF LI ST:
(details from George Coal ter)
Physi ci sts and Engi neers:

CGHTripp (Howard) Jun 1965 (deceased June 19; accident one
week after starting work)
G K Monks (Gordon) GCct 1965 - Sep 1967 (from/ to UK
and Aug 1968 - May 1985 (from UK; retired)
C Reid (Christine) Jan 1967 - Nov 1969 (from UK;

(M's Koppens) resigned; still in N2
D Robi nson (Davi d) Jun 1968 - Feb 1969 (fromUK; to ..... )
V Marsden (Vera) ... 1968 - ... 1969 (from Auckl and Hosp;
to secondary teaching)
E Chao- Chin Chou ... 1971 - 1972 (from Tai wan)
(El'i zabet h)
M Pr acy (Martin) Jun 1972 - ... 1973 (fromUK; to UK for

study (1 yr); back to NZ 1974)
Dec 1974 - present (1995)

G Coal ter (George) Jul 1974 - present (1995) (from UK)
H Round (Howel 1) Dec 1977 - Aug 1979 (NzZ; to Wiikato

Uni versity)
Chieng Chan (Chieng) ... 1979 - ... 1981 (fromto? Ml aysi a)
P Metcalfe (Peter) May 1982 - Jul 1990 (NZ; to Australia)
S Conners (Sherry) Jan 1986 - May 1986 (from Canada)
W Beckham (Wayne) Jan 1986 - Jan 1990 (OU Msc (Med Phys);

t o Adel ai de)
Lee Jaing (Lee) Dec 1990 - Dec 1992 (from China)
N Har per (Ni gel) Aug 1990 - present (1995) (N2)
D WI son (Darren) Sep 1993 - Dec 1993 (from Australia)
MBird ( Mar k) May 1994 - present (1995) (from UK)
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RETROSPECT AND CONTEMPLATI ON

There has been nuch stirring of old papers, docunents,
phot ographs, and nenories, as our small group has brought forth
this collection of witings.

A great amount of this material renains outside these pages,

al t hough sonme of it has had a considerabl e influence on the
progress in these fifty years. One exanple is the report by Dr
Ral ston Paterson, of the Christie Hospital, in February 1944, on
"Radi ot herapy Services in NZ" - | think there have been echoes of
such reports and the like in various ways down these past fifty
years. Perhaps a nore formalised history of the devel opnent of
nedi cal physics and bi onmedi cal engi neering should be witten, to

i ncl ude such nmaterial before it turns to dust.

Many hunorous nenories have al so been stirred - |ike two earnest
young physici sts naking radiation protection nmeasurenents on a
private non-shockproof X-ray plant; when the HT was sw tched on
one saw the nmeter go hard over backwards, while the other felt his
hair rise towards an inviting HT wire loop! O the 'hot'
radi oi sotope lab at a mmjor overseas hospital; a willing architect
who knew there were also 'cold roons', had included wall heaters
on every available surface. The stories could go on ...

Novemnber 1995 al so draws together many threads - past, present,
and future. Novenber 1995 is the occasion of the Roentgen
Centenary; it is also the 50th anniversary of the begi nnings of
hospital physics in NZ as we knowit. It pre-dates, a year to the
nonth, the centenary of Becquerel's announcenent to the Paris
Acadeny of Sciences of the results of his discovery of radioactive
radi ations enmtted by urani um conpounds. Which renm nds us that
this year is the 50th anniversary of the atonic bonbi ng of

H roshi na and Nagasaki. And rem nds us too of nucl ear weapons
testing at this present time by France and China.

| have al so been thinking of John Read in relation to those events
- sonme of us knew him and greatly appreciated him Actually, he
was of an age with John Strong, and as John Read said in his 1961
John Strong Menorial Lecture (well worth re-reading still), they
were of much the same age and their early careers were sinilar
even to them both working in London hospitals at the same tinme in
1939-40, but unaware of each other although only 15 miles apart.
Sonme of us in NZ were witing to John Read, in London, al nost
fifty years ago on questions of hospital physics data, so there
has been an extended historical |ink

John Read's work with L H Gray in the 1930's brought them both
into international prom nence, initially through their work on
neutron and al pha particle dosinetry, and the RBE (relative

bi ol ogi cal effectiveness) of various radiations, including
neutrons, al pha particles, X- and ganma-rays, and their continued
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work in radiation biology. |In those early years, they actually
built their own equipnent, just as has been done by many of us in
nmedi cal physics here - they built a neutron generator; oi

di ffusion punps; wound their own transfornmers. Then the war
intervened. John Read told ne that at that time, he had a letter
from John Cockroft (of Cockroft and Walton generator fane, and
subsequent work), then head of the secret British work on the
possibility of developing an "atomic bonmb'. The letter asked John
Read if he would go to work in Canada on a project. As John told
it to me: "I walked around London all night; why would he want me
to go to Canada to work?" He thought out the answer: "They want
to nake a bonb!" He went honme, and wote to Cockroft asking if
that was so, and entrusted his letter to British Post.

(Security??) He told nme he had the shortest |letter he ever

recei ved: "Dear Read, Your surnmise is correct. Cockroft.” And he
woul dn"t go. Instead he took up war work at BTR, Rugby. In 1950,
he canme to NZ with his fanmily

Medi cal physics and bi omedi cal engi neering everywhere over this
past 50-100 years has worked very hard in the application of
serious scientific effort to make good use of ionising, and now
non-ioni sing, radiations, and al so nodern technol ogy, in the
interests of patients. W have cone a long way in New Zeal and
fromsmal|l hunbl e begi nnings. There are serious questions ahead,
whi ch cannot get short answers by entrusting a letter with a 40
cent stanp to NZ Post. It will be interesting to foll ow ongoing
events as they unfold.

Hugh Jani eson
Novenber 1995
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