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ristocetin-platelet-aggregating activity had been denatured
during concentration, so that it was no longer fully effective
in vivo. Another problem is that freeze-dried commercial
factor VIII concentrates may be more likely than home-made
cryoprecipitate to contain viruses of hepatitis. These observa-
tions suggest that cryoprecipitate should be the treatment of
choice for von Willebrand's disease until the efficacy of freeze-
dried concentrates of factor VIII has been individually
assessed.
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Electronic cavalry

As the medical world became beset by the growing complexity
of clinical practice in the 1950s it became fashionable to assert
that computer-aided medicine-like some electronic version
of the US Fifth Cavalry-would come charging over the hill
to the rescue. In particular, the inexorable logic of the digital
computer would relieve the hesitant doctor of the need to
make decisions about patients. Twenty or so years (and several
computer generations) further on, computer-aided decision-
making systems have not fulfilled this apparent early
promise. Why?
The prime question to be asked about any such systems is

whether they lead to improved clinical performance which
benefits the patient. Apart from the difficulties of measuring
benefit, the answer until recently must have been an un-
equivocal "No." Most early systems were wildly impractical
-on occasion allegedly intelligent scientists informed a some-
what startled medical world that diagnosing illness was
exactly the same as classifying rocks and flowers-and
enormous harm was done by individuals and systems promis-
ing the moon, costing the earth, and achieving nothing.
More recently, however, computers and mathematics have

been used more sensibly, and as systems have become simpler
and more practical tangible benefits have begun to emerge.
The emphasis has swung from "computer diagnosis" to
collaboration between computer-aided systems and clinician.
Ideally this means that the doctor retains his freedom of

action and yet improves his clinical performance. The com-
puter is used as a technically highly advanced postgraduate
educational device for the individual clinician. This approach
appears to be paying off. McDonald1 has shown that in drug
prescribing in a diabetes clinic a computer-aided system can
change the clinician's behaviour (with subsequent benefit to
the patient) by a system of simple reminders. This study con-
firms some features of earlier work in Britain (such as that2
from Leeds), which showed that in patients with acute
abdominal pain acquisition of data in a structured, logical
sequence and feedback about performance from a small com-
puter were associated with a significant reduction in undesir-
able clinical events. Moreover, these benefits can-with care-
ful attention to detail-be reproduced in other centres.34
Gunn,4 for example, in West Lothian has shown that when a
computer was used to analyse patients presenting with
abdominal pain to an accident and emergency department
(and delayed feedback was given to the clinicians concerned)
the clinicians' diagnostic accuracy improved from 55/0 to
780',; the rate of immediate discharge home to the family
doctor rose from 16%0 to 340/%; and the rate of unnecessary
laparotomy dropped from 18°o to 70/

Another benefit in immediate prospect is that of test reduc-
tion-or more properly better selection of diagnostic tests
leading to reduction in their numbers. Vast resources are
expended on investigations as "part of a thorough work-up"
sometimes decried as biochemical bingo. The expansion of
this empire cannot go on for ever, and (as Barnard5 has
suggested) it may be worth devoting 00010/ of the gross
national product to looking for better and more sensible uses
of the investigative resources available. Co-operation between
clinician and computer may not halt the rise in the costs of
investigation at a stroke, but a simple reminder system (as
McDonald and Leeds have shown) may at least help to stem
the tide.
What action needs to be taken to realise the benefits of

sensible co-operation between clinician and computer? A
recent discussion meeting of the International Federation
(held in Dijon in May) on decision-making and medical care
formulated three conclusions.

Firstly, any decision-making aids devised to help the
clinician should be produced specifically for him and with his
collaboration. This apparently straightforward statement
implies a belated realisation on the part of some mathe-
maticians that the pivot of medical decision-making will
remain the individual doctor, using his best judgment. It
also implies some constraints on the clinician, who will have
to be willing to sit down and talk with the information scien-
tists-for, if systems are to be orientated towards the doctor,
then the doctor must say clearly what he wants. It is vastly
encouraging that doctors, computer scientists, and statis-
ticians have begun to talk together and work together in groups
such as the Computer Workshop of the Royal College of
Physicians.

Secondly, until now it has not mattered much whether a
disease such as pancreatitis presents in exactly the same way
in Bristol, Berlin, or the Bahamas. But, with greater mobility
of doctors and patients, regional variations in disease pre-
sentation are beginning to matter-and, surprisingly and
disappointingly, there are almost no large sets of data with
which to study the problem. Well-defined, reliable, complete
symptomatic data about large series of patients do not exist
for most clinical problems and diseases. We need them, badly,
and not just for the computer scientist.

Finally, the long-term problem is education. The doctor
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spends most of his life making decisions (medix is said to be
an Etruscan word which originally meant a judge or decision-
maker); yet very few medical schools include anything about
decision-making in the curriculum. It is surely strange that
the principal activity of the doctor is largely untaught during
six years of intensive study and preparation. Here the com-
puter may act as a catalyst, teaching us all more about the way
we make decisions and in the Delphic sense helping us to
know ourselves, rather than usurping the doctor's traditional
role. This, however, depends on the proposition that computer
aids to decision-making do produce tangible benefit. Used
sensibly and wisely it begins to seem as if they do have a
valuable part to play, though we have a long way yet to go.
But at long last it looks as if it is worth persevering.

1 McDonald, C J, Annals of Internal Medicine, 1976, 84, 162.
2 de Dombal, F T, Proceedings of the Royal Society of London, B, 1973, 184,

433.
3Horrocks, J C, et al, in Decision Making and Medical Care, Can Informa-

tion Science Help?, eds F T de Dombal and F Gremy. Amsterdam,
N Holland, 1976.

4Gunn, A A, J'ournal of the Royal College of Surgeons of Edinburgh, 1976,
21, 170.

5 Barnard, H F, British Medical_Journal, 1976, 1, 383.

Risk of pelvic infection
associated with intrauterine
devices
Medical opinion has fluctuated considerably over the last 50
years on the risk of pelvic inflammatory disease due to a
foreign body in the uterus, and this fear delayed general
acceptance of intrauterine devices' (IUDs) until the 1960s.
After reviewing the evidence in 1968 a World Health
Organisation technical group2 stated that pelvic infection
associated with the IUD is not a significant problem: "Follow-
ing one month after insertion there is no conclusive evidence
that the incidence or severity of pelvic inflammatory disease is
greater in those women [IUD wearers] than in the general
population." Subsequent evidence has shown this oft-repeated
summary statement to be too optimistic.

For some time, however, it has been accepted that there is
a risk ofinfection immediately after insertion. In the Population
Council's Co-operative Statistical Program3 the pelvic
infection rates per hundred woman years decreased over time
from 7-7 during the first 15 days to 0 9 from the 37th to the
72nd month of IUD use. Mishell et al4 in a painstaking
bacteriological study of IUDs inserted before hysterectomy in
75 women, showed that the endometrial cavity was sterile in
all cases if the device (Lippes Loop D) had been in place
for more than 30 days. However, all five transfundal endo-
metrial cultures during the first 24 hours after insertion grew
bacteria, and the same organism was identified in the endo-
cervical mucus. Mishell et al concluded that insertion results
in the mechanical transfer of bacteria to the usually sterile
endometrium but that these are eliminated within a maximum
of 30 days. Two reports of subsequent bacterial endocarditis5 6
suggest that insertion may also cause bacteraemia.

In the USA infection has been the main cause of serious
IUD morbidity and mortality associated with use of IUDs,7 8
and the risk appears to be greatest if infection is associated
with abortion of a pregnancy with a device in situ.1 8 9

Two recent retrospective studies'011 and one controlled

prospective study'2 have now shown that the incidence of
infection unrelated to insertion or pregnancy is also higher in
IUD users than in non-users. Targum and Wright'0 found
that 48% of 50 women with a first attack of acute febrile
pelvic infection were currently using an IUD in comparison
with 9% of controls matched for age, marital status, and
interval since last pregnancy. Similarly, 38% of 50 febrile
cases in a study by Faulkner and Ory" had been fitted
with an IUD compared with 11% of 200 controls. In this
series cases and controls were identified in the emergency
room of the principal hospital serving the city of Atlanta, USA.
Compared with non-users, IUD users were estimated to have
about five times the risk of contracting pelvic infection and this
finding was not substantially altered by standardisation for
race, education, marital status, past diagnosis of pelvic
infection, parity, outcome of last pregnancy, length of contra-
ceptive use, or frequency of sexual intercourse and number of
partners. Apparently both cases and controls had a similar
risk of coitally acquired pelvic infection, and IUDs did not
seem to have been used selectively by women at higher risk
of the condition.
Both these studies were of socially disadvantaged, mostly

black women, with a very high incidence of pelvic infection.
In the report" from Atlanta 58% of the (febrile) cases and
43-500 of the controls had had at least one previous attack.
However, a large prospective study from Britain of women
who might be expected to have a far lower incidence of infec-
tion has confirmed the excess risk in IUD users.'2 Vessey et al
have studied 17 032 women from 17 Family Planning Associa-
tion clinics over a number of years, with a drop-out rate for
all reasons combined of less than 1% per annum. Initially 56%
of the women were using oral contraceptives, 19% (almost all
multipara) were using various types of IUD, and 25% were
using the diaphragm. During follow-up hospital admission
rates per 100 000 women per annum for first attacks of pelvic
infection were estimated to be 202 for IUD users and 57 for
women using other contraceptive methods.
Does this relative excess of clinical (and perhaps subclinical)

infection among IUD users lead to a relative impairment oftheir
subsequent fertility? Preliminary and reassuring data have
been provided by Vessey's study,'2 in which 181 women, all
parous, had their IUDs removed for a planned pregnancy.
The proportion of women delivering a viable infant within 18
months was nearly identical with that in women whose last
contraceptive method had been a diaphragm. Nevertheless,
all these women had proved their fertility previously, and the
incidence of pelvic infection was so low that a real impairment
of fertility due to the IUD in a small subgroup could well have
been masked. A controlled prospective study of the fertility
of adequate numbers of nulliparous women is now required,
preferably including a substantial proportion (of both past-
users and non-users of IUDs) with a previous diagnosis of
pelvic infection.
Another variable which needs further study is the influence

of the type of IUD. Fiscina et al13 have provided some
evidence that copper ions inhibit the growth of gonococci in
vitro. Their suggestion that the new generation of copper-
bearing IUDs might protect against infection has not yet
been clinically confirmed.
The risk of infection (in common with other hazards of

contraception) must be balanced against risks inherent in other
methods. Pelvic infection seems to be about four or five times
more likely among IUD users than other women, and this is
the main cause of mortality and morbidity from the method.
However, the US Food and Drug Administration has estima-
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