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Dat a received from a hospit al over a teletype line 
is store d ill a computer at the M onash Un iversity 

Co mp uter CellIre. Ea ch of th e tap es on the rack (u pper 
lef t) sto res abou t 20 million items of injormotion, 

COMPUTER HELP
 
FOR HOSPITALS
 

Tbe installation of a B5500 computer 
unit in the Monash University Computer 
Centre by the Victorian Hospital Com
puting Service marks a major step for
ward in tbe application of this sophisti
cated management tool to the increasingly 
complex pattern of financial, administra
tive, laboratory, and medical activities in 
public hospitals. 

A recent decision to continu e the pre
sent close ties between the University 
Centre and the Victorian Ho spitals 
and Charities Commission highlight s the 
mutual benefit s that ha ve accrued 
from the association in the past. Th e 
computer work -load impo sed by school 
and university examinations and other 
schol astic activities varies seasona lly 

throughout the year and its daily 
peak occurs during normal working 
ho urs. The hospital demand for computer 
time is greater at those seasons when the 
scholastic demand is least and its dail y 
peak occurs aft er midnight, thu s creating 
a situa tion in which maximum and con
ti nuous 24-hour use can be made of the 
expensive computer equipment. Substan
tial cost savings both to the Hospitals and 
Charities Commission and th e University 
have resulted from complementary use of 
the facilities. 

The second gain from the close associa
tion is not immediately apparent, but 
could well prove more impo rtant to the 
community in the longer term th an the 
immediate cash savings. The location of 

the Victorian Ho spital Computing Service 
in a major un iversity will encourage and 
facilitate the wide range of academic 
studies upon which the development of 
more efficient community hospital and 
medic al services should be based . 

Some economic investigations are al
ready in progress and a number of med i
cal researchers are involved in investiga 
tions relevant either dir ectly or ind irectly 
to increasing the efficiency of hospital and 
other health services in Victoria . The 
need for personnel witb a kn owledg e of 
both medicine and computer science is 
und erlin ed by the Ho spit als and Ch arities 
Commission' s creation of a F ellowship 
in Medical Computing, to provide com
puter training for graduates in medicine. 

r 



Eight of Victo ria's 12 largest publ ic 
hospitals are now linked in some mann er 
with the computing service . Te lex term
inals have been insta lled in Alfred, the 
Ro yal Melbou rne, Prince H enry's, and 
Warrnarnbool Base Hospitals; a further 
five are on order. These allow rap id low
cost transmission of data between the 
Monash Co mputer Cent re and the hos
pitals. Th ey are also used fo r communi
cation between hospitals. 

In addition to these terminals, sma ll 
PDP-8 computers ha ve been installed 
in the clinica l biochemistry laboratories 
of the Alfr ed and Royal Melbourne Hos
pitals for monit oring results from auto
matic chemical analysing instruments. 

The first computer system was imple
mented in the Alfred Hospital in ]969. 
it processes admission and disch arge sta 
tistics an d current status figures; each 
day's figures are processed overn ight , 
seven days a week. The system carri es 
ou t a tremend ous number of opera tions. 
quickly and accurately. For example, it 
passes a file of 10,000 records, upd ates 
them by the current day's transact ions, 
and extrac ts details of 400 pat ients in 
hospital-all in four minut es! 

Further syste ms have since been 
added; a nu mber of computer pro
gra mmes are now run daily and fur ther 
series at varying interva ls. Ni ne hospitals 
are progressively conv erting the ir per
sonnel records and payroll s to a computer 
system. Even this elementary task is not 
an end in itself, but will provide a base 
for research on hospital per sonn el and 
management systems. 

Nevertheless, the interest in the use of 
computers in the field of hospit al ad
ministration has been stimulated mor e by 
their potential for raising standards of 
medical care than by improvements in 
accounting efficiency and similar man
agement funct ions. The use of computers 
to pro cess the medical records of indi
vidua l hospit al pat ient s would undoubt
edly facilitat e co-ordinat ion of the man y 
different care and treat men t procedures 
operat ing in a large mod ern hospital. 

T he use of compute rs for the day-to
day running of hospit als, for clin ical re
search, and for d irect patient car e was 
first contemplated by the Victorian Hos
pitals and Cha rities Commission about 10 
years ago. The development of hospital 
services within the Monash Computer 
Centre dates from its inception in 1963, 
when Professor H. A. F . Dudley and Dr 
C. J. Bellamy, its present Director, fore
saw the potenti al benefit s to both parties 
of sharing both the "hardware" and the 
skilled personnel and other "software" 
that would become availabl e as the Cen
tre developed. 

Mechanics of living tissue 
A research term led by Professor J. D. C. Crisp, head of the Engineer

ing Dynamics group in the Monash Department of Mechanical Engineer
ing, is applying the principles of solid mechanics to explain the physical 
behaviour and elastic properties of soft tissues, including the brain and 
the membraneous wal Is of the blood vessels. 

The results of such research, together with advances in knowledg 1 

ot~er ~reas of the fast-developing field of bioengineering, are having a stimu
lating Influence on relevant aspects nf medic ine and sur-gery. 

Tendon surgery 
Members of the team have appli ed 

engineering ski lls to the design of instru 
ments for monitori ng the tension and 
stre tching of tendons of the hand during 
su rgery. Co llabora tion with Mr. J . A. 
Snell , Honorary Plastic Surgeon at the 
Alfred Hospital, who is also a Research 
Associate in the Depart ment of Mechan i
cal Engineering, led to the devel opment 
of a new mechanic al tool to facilita te the 
restoration of severed tendons. 

Differences between patients, due to 
age, sex, and individu al var iation s, com
pl icate the rejo ining of severed tend ons 
at their original tension. Unless the sur
geon is able to res tore a tendon to its 
original length, it will not function effec
tively. An error of as little as half a 
centimetre can seriously affect the func 
tioning of the finger that the tendon 
actuates. 

Although workers elsewhere have ex
hau stively measured the mechanical 
cha racteris tics of muscles of living ani
mals, the Monash bioeng ineering team 
seems to be the first to study those of 
living human muscle-tendon systems . Two 
undergradu ate students, Mr. P. Bu nker 
and Mr. J. Brown, were pr ominent in 
the design of a special extensom eter for 
the pu rpose. It con sists of a cal ibrated 
helical spring compressed by a plun ger , 
which can be attached by a wire suture 
to the exposed end of a severed tendon. 
The value of an opposing force applied 
to the plunger 's other end and the 
spring's deflection provide measures of 
a common tend on-muscle force and of 
the extension at the fr ee end of the ten
don attached to the passive mu scle. The 
prototype unit is already being used with 
success in surgery at the Alfred and oth er 
local hospitals. 



A bove left: Du ring an opera A bo ve: Th e target pins sh ow som e 
1;011 10 repair an injured of the 12 brain sites whe re da m age is 
hand the surgeon a/lach es m ost lik ely to result from sharp rotation 
lire probe o f specially designed of th e sk ull such as that som etim es 
ex tenso m ete r to a severed 
tendon by"-means-"o(7i  - - -

experienced in car accidents. Th e points 
- a t whi ch ' ma ximum aefOrmatiOlls are 

wire suture. Th is allo ws likely 10 occu r were deduced from 
the extensibility of th e theor etical studies of the behaviour of 
arm muscle. to which the a pressurized so lid elastic spheroid, 
other end o f the tendon when rotated under conditions sim ulating 
is at tached. 10 be m easured. those of th e human brain. 

. he researchers are now developing a culatory disasters as blow-out leading to 
device to measure the resting tension of . haemorrhage, 
an intact tendon. Thi s, together with basic Instabilities in elastic tubes depend on 
information obt ained recently about the the stress characteristics of the rnern
forces required to extend passive flexor braneous walls, and on the mechanical 
muscles, may improve the efficiency of constraints arising from connection to 
transplanting tendons from other sources other vessels and from surrounding tissue 
to irreparably damaged sites. in which they may be embedded. 

Their association with practical sur When an engineer knows the elastic 
gery prompted the engineers to devise constants of a tube he ean predict its 
a more efficient means of butt-joining stability or instability accur ately. Further
severed tendons. A wo ven cylinder that mor e, if he also know s the wall thickness 
is self -clamping under tension now being and other geometrical values, he can cal
studied, looks promising. culate the pr essures that lead to excessive 

distension. 
Professor Crisp found tha t formula

Blood vessels tions derived from elastic tub es pro vided 
An important field of investigation is realistic guides to the behaviour of the 

the elastic beh aviour of the arteries, ar larger blood vessels. However, the small
terioles. and capillaries tha t reticulate er vessels, including the arterioles and 
blood throughout the body. By appl ying smaller capillaries, ar e more affected by 
the theoretical principles of solid me the properties of the tissues which con 
chanics to elastic membraneous cylinders, tine them. Th ey behave in a more com
Professor Crisp has simulated the de plex fash ion , and more information about 
formation , closure, and bursting tenden the elasto-m echanics of the surrounding 
cies of blood vessels that occur both tissues is required if their behaviour is 
normally and abnormally in such cir- to be predicted. 

Prof essor Crisp m easures the distension o f 
an in flated rubber cylinder used 10 simulate 
th e behaviour o f human blood vessels. Such 

ex periments have estab lished the mechanical 
con ditions under which such m edical 

disasters as ane urisms or "blow- outs" of 
health y arteries are likely to occur. 

Brain injuries 
Mr. P. D. Joseph and Pro fessor Cri sp 

ha ve made theoretical studies, based on 
the elastic response of a simulated 
"brain" and its supporting fluids to ex
ternal force s. which could well influence 
significantly our knowledge of brain 
dam age in car accidents, blows on the 
head , and even everyday motions such 
as nodding. 

They simulated the mechan ical situa
tion by con sidering the for ces set up in 
the interio r of the "brai n" by rotat ions 
about each of three planes, while main
taining uniform pressur es over its sur
face similar to tho se caused by the fluid 
that embraces the brain. 

These studies located 12 sites on the 
interior surfa ce of the "skull" at which 
the " brain" experiences maximum shea r
ing stresses. They suggested , too, places at 
which a relative sliding of the brain over 
the inte rior of the skull is most likely to 
be severe. The role of the supporting 
fluid in minimizing tensile stresses in the 
brain was also highlighted . 



Sight and sound from left and right
 

Fa ces we re construc ted from identi- kit, a 
sys te m em ploye d by crimino log ists / 0 recon
struct lik eness. Subjects were required to indi
cate as quickly as possible whether a pic
tur e was th e sam e, or diffe rent [rom , a face 
present ed previously . On average , th eir dis
crim ination was 26 milliseconds fast er wh en 
the face was prese n ted to tire left o f their 
line of sigh t. 

These and relat ed ex perim en ts sho w that 
most people recogni ze su ch non -verbal pat
terns faster when seen to the left. Th e lag in 
recognit ion of faces present ed at the right 
could be due eithe r fa ex tra tim e required for 
transm iuing the signa l fr om th e receiving 
(Ie/t) hem isphere of the brain to the proces
sing (right) hemisph ere, o r simply to less 
efficien t and slower processing of non -verb al 
pall ems by the left hemisph ere. 

Th e schematic diagram below sho ws the 
ph ysiological pathways by which signals 
travel from the eye to th e opposite side of 
(he [orehrain and how th e co m m and signals 
that result re-cro ss as they tra vel outwards 
from th e brain to th e point o f muscu lar 
response. 
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Most normal people identify faces and other non-verbal patterns 
faster when they are presented to the left of the I ine of sight rather than 
to the right. Furthermore, our right and left ears differ in their capacity 
to handle competitive and disruptive sounds. 

These and related differences could 
have important implications for human 
efficiency in many everyday tasks and 
situations. Psychologists believe that an 
understanding of their causes and of the 
relevant senso ry and motor pathways in 
the forebrain should shed light on a num
ber of instructional and signa lling situa
tions and on certain medical and surgical 
problems. 

The right and left hemi spheres of the 
forebrain in the lower anim als appear to 
perform identical functions, with the 
right more concerned with stimuli from 
the lef t side and v ice versa . However, in 
Man the evolutionary process has ad
vanced a furt her step: the cro ss-over 
effect has persisted, but the functions of 
the left and right sides of the forebrain 
are no longer identical. 

For example, in normal right-handed 
people, the left hemi sphere has a pri
mary role in speech and language whil e 
corresponding sec tions of the r igh t fore
brain ar e dom inant in situations invol
ving visual and auditory patterns, such 
as the recognition of fac es and the p ~r

ception of music. 
The effects of brain injury illustrate 

the function al differences. In the majority 
of people, speecb, numerical, and other 
processes involving verbal comprehension 
are most likely to be affected by injury to 
the left side. By contrast, injury to the 
right hemi sph ere is more likely to affect 
recognition of music and faces. 

But people are not all alike in this re
spect. For example, the functions of the 
hemi spheres are sometimes reversed , 
particularly in left-handed people. Thus, 
loss of language functions does not in
variably indicate damage to the left 
hemi sphere of the brain. A fast, reliable 
means of identifying the role s of the two 
hemispheres in individual patients would 
greatly facilitate treatment, particularly 
when surgery may be required. The dia g
nostic technique currently in use involves 
blocking one hemi sphere with drugs
an involved, and so metimes hazardous , 
procedure. 

A research team in the Monash De
partment of Psychology, comprising Dr. 
J. L. Bradshaw, Mrs. Gina Geffen, and 
Mr. N. Nettleton ha s recently made 
su bsta ntial progress in this field and ob
tained new insight into the way our 

brains process wh at we see and hear. 
One immediate practical outcome is the 
dev elopment of a test that may allow us 
to determine the dominant hemisphere 
in individu als more simply and with 
greater cert ainty than is po ssible using 
current techniques. 

The team is examining the nature and 
degree of specialization of function . 
the two halves of the forebrain , an, , 
also determining the extent , nature, and 
speed of communications between the 
two hemispheres. 

In one significa nt experiment the re
sea rchers played back an individual's 
speech, with a lag of O·2 seconds, to 
each ear in turn, Such delayed auditory 
feed-back normally disrupts a person 's 
articulation. Under the conditions of the 
Monash experiment, the feed-back dis
rupted speech more when played to the 
right ear (that is, to tbe left hemisphere ) 
than it did when pla yed to the left ear. 

But when piano-playing and oth er 
simple musical-p atterns were substitu ted 
for the speech feed-back used in th e 
first experiment, the situation was re
versed ; disruption of speech was greater 
wh en the musical sou nd was play ed to the 
left ear than to the right one. 

These exp eriments confirmed tne 
dominance of the left hemi sphere in 
processing speech signa ls and that of the 
right hemisphere in dealing with sound 
patterns such as those of music. 

Dr. Bradshaw now believes that the 
differences in function between the hem
ispheres of the human forebrain may 
not be as sharply defined and inflexible 
as thought previously. For instance, in 
many everyd ay task s which involve both 
language and pattern processing, the 
relative in volvement of the two hemis
pheres may vary according to a per son's 
intentions, his voluntary control , and his 
anticipation. 

Nevertheless, the recent experiments 
have provided a basis for a behavioural 
test to determine which side of a patient's 
forebrain controls a particular function. 
The psychologists are now relating vari
ous patterns of sound to one or other of 
the hemispheres. They have found that 
control of rhythmic hand clapping is 
primarily a right-hemisphere function. 
That or a similar type of rhythm might 
provide a simple, practical testing tool. 


