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Clinical Topics

Training in internal fixation of fractures

J C GRIFFITHS

British Medical Journal, 1978, 2, 1615-1616

When practical skills and technical know-how are devalued (to
the extent that in America trade representatives have scrubbed
up to help surgeons with new equipment) it was refreshing to
spend three days on a course where the emphasis was on "how"
to do the job rather than "why" or "when." It is not always
true that surgeons can match skilled craftsmen in technique. Of
course, the methods of precision engineering are not so remark-
able and the average qualified fitter would think that exercises in
drilling, tapping, and inserting screws into experimental
fractures in synthetic bones are hardly up to City and Guilds
standards. Nevertheless, such practical skills are important and,
though we are all well versed in biological, statistical, and
diagnostic matters, we are not always so hot with the tools,
since most of us have never received workshop training.

Internal fixation of fractures

Internal fixation of fractures with plates, screws, rods, and
the like has been practised for many years. It became less than
irresponsible when suitable metals (stainless steel of high
quality, chrome-cobolt alloy, or titanium) became available,
and safer with better asepsis and antibiotics. Implant design has
tended, however, to be as empirical and individual as most
surgeons are by nature and circumstance. Understanding of
mechanical principles has been muddled, and devices have often
been little better than those that might have been created by the
village blacksmith, that great empiricist of yesteryear. The
Association for the Study of Internal Fixation (ASIF) have
created an internal fixation system with a complete range of
tools (down to an exclusive and unique square-ended screw
driver). Confronted as they were in Switzerland (and as we
probably weren't in the UK 20-30 years ago) with some
atrocious and highly eccentric methods of treatment they have
made considerable impact at home and internationally, and
now occupy a leading position in this subject, leaving us, with
our innate conservatism, rather far behind.
A passionate advocacy, enthusiasm, and obvious sense of

conviction in the value of their work is persuasive, and as
evangelists they are most impressive. They need to be. With any
new development or technique the innovator is likely to be in a
constant state of anxiety lest his purposes should be misunder-
stood, his techniques incorrectly applied or wrongly modified,
and his equipment pirated. Thus to innovate and leave it at that
is less than half the battle (and is often the stage at which much
British inventiveness ends). The major task is to run courses,

write and distribute instruction manuals and supply the equip-
ment through normal but closely supervised trade sources.
Sadly, to keep ahead of competitors in a subject in which patent
laws are largely ineffectual it is necessary to introduce a constant
sequence of new equipment (thus overcomplicating basic
techniques that were originally quite sound enough).
Thus the ASIF system has a somewhat Teutonic bias that

recalls the old cliche that the German (or Swiss) designer tends
to overengineer, while the French does the opposite-the
British coming somewhere between. The techniques have an
element of regimentation that is reminiscent of Bohler's old
fracture book from prewar Vienna. Requirements for every
procedure are listed almost down to the last swab, and they
claim that every conceivable fracture permutation is illustrated
in the manual. All that one has to do is to buy the gear, consult
the recipe book, follow the regulations, and all will be well. The
corollary is, of course, that even minor deviations from the rules
will compromise the result-failure will then lie at the door of
the performer and not of the system. "If you don't do it my
way," said a retired senior colleague of mine once, "you will
only get the same results as any other orthopaedic surgeon."
Thus, obey the rules, beware of false imitations, and all will be
well. Not much room here, I fear, for flair; the phrase "secundum
artem" is unlikely to have much currency in such distinguished
company.

ASIF TECHNIQUE

The proper understanding of what is necessary to fix two
bones together with such rigidity that external splintage can be
discarded is emphasised in the ASIF technique. To minimise
metal-fatigue stresses and motion at the fracture site the fracture
surfaces have to be compressed, and this is made possible by
equipment design. Loosening of screws and consequent fixation
failure are avoided by the standard engineering technique of
pretapping the drill hole and inserting a screw of exact size-
instead of the traditional, oversize, self-tapping screw beloved
of orthopaedic surgeons and motor mechanics. The system
emphasises precision, mechanical efficiency, standardisation and
exclusiveness. It is, however, a hardy perennial of orthopaedic
argument whether, in a biological arena, such precision is, at
best, unnecessary and, at worst, counterproductive. It is certainly
expensive and the techniques and instrumentation have to be
properly taught.

Important truths

Nevertheless, if one pushes aside the veil of partisan-
ship and commerce important truths are revealed that
many of us have forgotten. "Fracture disease"-the limb-
wasting induced by prolonged external splintage-can be
minimised by truly rigid internal fixation. Success, however,
demands a proper appreciation of basic engineering science and
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skills. Drill diameters must be right and handling correct. The
use of a bone tap and blunt-ended screws gives immeasurably
better security than a self-tapping screw alone, although it takes
a little longer. We must understand the liability of all metals to
fatigue stresses-which are inevitable, predictable, and unavoid-
able unless fractures are perfectly reduced and compressed to
take some of the load. Only then can we discard external
splintage without risk of early mechanical failure of fixation.
Progress in fracture care should demand raising our standards of
expectation towards a return to complete normality-accepting
no deformity, no weakness, and no joint stiffness. A nudge on
such matters is clearly overdue and there is much evidence of
complacency in fracture management in this country. We owe
the ASIF much thanks for a greatly needed stimulus.

Nevertheless, in medicine, the "man with the method"
needs to be watched. A substantial reduction in morbidity after
fractures has been apparent in the developed world for the past
fifty years or so. This may be the result of a general increase in
care and attention, specialised fracture clinics, better physio-
therapy, and better living standards. The role of more frequent
internal fixation may be of minor importance. Overemphasising
techniques blinds the eye to fundamentals. Biologically the
truths of fracture healing are still elusive. Thus bone continues
to exert a fascination in both its pathology and its changing
patterns of behaviour through Jaques's "seven ages of man."
We have not really made much progress in our understanding

of fracture healing since Lucas Champonniere advocated
minimal rigidity of fixation, and others, later, the opposite. We
know that many fractures will unite without fixation and that
most fractures will heal with a degree of rigidity of fixation
which falls far short of that offered by the mechanical excellence
of the ASIF system. It may well be that the perils of "fracture
disease" are a tribal recollection of disasters from the days before
specialised fracture clinics and rehabilitation facilities were in
general use. Very early vigorous mobilisation may not be so
important.

Conclusion

Progress has been made, however. There is no longer any
excuse for bad internal fixation. Surgeons have the choice,
depending on their circumstances, facilities, and inclination, to
offer mechanically sound rigid internal fixation or to offer
something less. As long as the surgeon is aware of what he is
doing he can determine the correct aftercare of any given fracture
after initial treatment and hazard a fair guess at the prognosis. If
he has the time, the patience, and the necessary facilities and
supporting staff he may even pursue excellence-by regular use
of the ASIF system.

(Accepted 20 September 1978)

Epidemiology for the Uninitiated

Aetiology of disease-selection of controls

GEOFFREY ROSE, D J P BARKER

British Medical Journal, 1978, 2, 1616-1617

In last week's article we gave a brief account of the two kinds of
epidemiological study, cohort and case-control studies, which are
used to test aetiological hypotheses. Crucial to these studies is
the selection of appropriate controls-an exacting procedure that
requires careful planning.

At the outset it must be noted that the word "control" is
being used in a particular sense. A biochemist seeking to deter-
mine the normal range of values for a new blood test will require
specimens from a group of "controls." Ideally, he would obtain
specimens from a random sample of the population, and his
difficulty is the practical one of ensuring that the actual group of
people he uses as controls-for example, patients or hospital
staff-are not so unrepresentative of the population at large that
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measurements made on them will differ markedly from popula-
tion values.

Cohort studies

In aetiological studies the difficulty is that the control groups
required are not random samples of the population, because
some form of matching of study and control groups is necessary.
In cohort studies the principles of matching are readily identi-
fied. Consider, for example, a study of the association between
oral contraceptives and deep vein thrombosis. Two groups of
women, one using oral contraceptives (the study group) and
one not doing so (the control group), are to be followed up
over a period of time and the occurrence of thrombosis among
them compared. This is analogous to a clinical trial except that
the participants are not randomly allocated to the two groups,
but are allocated by the many cultural and social influences that
determine use of oral contraceptives. In so far as these factors
influence and independently affect susceptibility to thrombo-
embolic disease they will also affect the comparison between the
two groups.

Clearly, the investigator must attempt to select two groups of
women who, in so far as knowledge of the disease permits, are
equally susceptible to the disease. The two groups must there-
fore be mizatched in respect of confounding variables, such as age
and parity, which influence the frequency of deep vein thrombo-
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