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Postoperative Gas Gangrene
Postoperative gas gangrene is a rare infection, but we make no apology
for discussing it again for the third time in less than two years.' 2 Earlier
this year3 G. A. J. Ayliffe and E. J. L. Lowbury exhaustively investi-
gated the circumstances of four cases, three after amputation and one
gastrectomy, and by typing the strains of Clostridium welchii responsible
for the infections and those from the patients' bowel and others from the
environment they showed that the infections were autogenous. In
particular they proved that two cases occurring on successive days in one
hospital were unconnected, because the strains responsible were different.
These authors also studied the distribution of Cl. welchii on patients' skin
and the possibility of eliminating the organism by means of disinfectants.

Since the infection is rare, meagre individual experience of it may be
unrepresentative. Hence the inquiry conducted by Dr. M. T. Parker of
the Central Public Health Laboratory, the results of which he reports at
p. 671. Hospital and public health laboratories were invited to notify
him of any case of clostridial infection after a clean operation, and each
of these was thoroughly inquired into. During a two-year period 85
cases were notified, of which 56 were of gas gangrene, fatal in 31, the
remainder being relatively benign and usually suppurative lesions, which
must evidently be placed in a different category. The features of the 56
cases of true gas gangrene fully confirm the impressions gained from
scattered individual reports, the foremost of these being that this infection
most commonly follows amputation of the lower limb in elderly patients.
This operation was responsible in 39 patients, and the indication for
operation in almost all of them was arterial insufficiency; 10 of them
were diabetics. Other operations in the same area, and particularly in the
neighbourhood of the hip, were responsible in 11 more patients, an
anatomical distribution strongly suggesting that contamination of the skin
with intestinal bacteria from the not-too-distant anus is an important
factor. In seven of these plating or insertion of a nail for a fractured
femoral neck was the operation, and in three a prosthesis was inserted.
Also in the same general area were two infections following lumbar
sympathectomy for arterial disease, and one, not surprisingly, following
ligation for an aneurysm of the iliac artery. Simple puncture was respon-
sible in three patients, two of whom had injections into the buttock, one
of a vasoconstrictor drug and the other unspecified. It was long ago
suggested in this journal4 and again more recently5 that by reason of skin
contamination in this area adrenaline should never be injected there, and
other drugs might also be safer given in a different place. The final
infection inexplicably followed superficial venepuncture.

This may not appear a completely representative series, since other
operations sometimes followed by gas gangrene were excluded by con-
sidering only those which did not involve incision into any part of the
intestinal tract or the gall bladder or vagina. Nevertheless, a survey on
this scale must carry great weight, and it gains by the thoroughness with
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which the circumstances of each case were investigated. One
very important conclusion is that not a single instance of case-
to-case infection occurred in the series, or even of two infec-
tions from any common source. All were sporadic, and Parker
subscribes to the view that the usual source of infection is
the patient's own bowel. As regards possible extraneous
sources, most of the operations were performed in properly
ventilated theatres, though a few rather startling exceptions
are mentioned. Sterilization procedures were also usually
above reproach, though the list of solutions sometimes used
for " sterilizing " instruments reads strangely at a stage in
history when in most theatres such methods have long been
abandoned. Methods of skin disinfection were varied and
some were perfunctory, but all these operations were done
before the publication of Ayliffe and Lowbury's studies on
the capacity of different methods to remove Cl. welchii from
the skin.
No form of skin disinfection is likely to prove a total safe-

guard, but it seems that before operation on the hip or
amputation through the thigh in an elderly patient a very
thorough preparation of the skin, begun before the patient
reaches the theatre, should be a worthwhile protection.
Nevertheless, the prevention of gas gangrene in such patients
can be guaranteed only in a different way. A melancholy
sentence in Parker's paper is: " No patient who subsequently
developed clostridial sepsis was being treated with adequate

doses of penicillin on the day of operation." Apparently
only three were given some preventive antibiotic treatment,
starting in each case on the next day. How often must it
be said that operations of this nature are an absolute indica-
tion for penicillin prophylaxis ? That it must be begun at
the time of operation, since it is then that Cl. welchii is
implanted in severed muscle, and continued in doses of
500,000 units at 6-hour intervals, preferably for a week ?
Restrictions on other prophylactic uses of antibiotics in con-
nexion with surgery are commendable. It has been shown
repeatedly that if given as cover for perfectly safe clean opera-
tions or with the idea of preventing postoperative chest infec-
tions they may even do more harm than good. These
amputations are in a totally different category. The three
factors of dangerously contaminated skin, the severance of
large muscle masses, and the ischaemia due to the disease
necessitating the operation add up to a situation which from
the point of view of infection is one of the most perilous in
the whole field of surgery. The protection of such patients
by full closes of penicillin is imperative.

I British Medical Yournal, 1967, 4, 68.
2 British Medical Yournal, 1969, 2, 328.
3Ayliffe, G. A. J., and Lowbury, E. J. L., British Medical Journal, 1969.

2, 333.
4British Medical Yournal, 1961, 1, 730.
5British Medical Journal, 1968, 1, 721.

Replacing Three Heart Valves
The operative risk of exchanging a diseased aortic valve for
either a factory-made or a natural one is now down to about
5% in some series of patients.' For replacement of the
mitral valve the operative mortality remains at best about
double that figure. Postoperative thromboembolism,
mechanical failure, and infection continue to make life
uncertain for the survivors. Particularly an this side of the
Atlantic increasing use is being made of natural materials-
mainly cadaver aortic valves. They are also being used
inverted to replace mitral valves. Thromboembolism is not
such a risk with natural valves as it is with mechanical ones,
but the follow-up time is still short.
The mortality after multiple valve replacement is higher

than for a single valve ; for triple valve replacement it is
rather formidable. But the results recorded in the B.M.7.
this week (page 683) from St. Thomas's Hospital compare
well with those from anywhere in the world, and Mr. M. V.
Braimbridge and his team are to be congratulated. They
replaced the organically diseased mitral, aortic, and tricuspid
valves in their patients with artificial prostheses (Starr valves).
From being seriously disabled six of the nine patients are now
alive and well and five are leading normal lives five months
to two years after operation. In a series of 25 triple valve
replacements reported from the Mayo Clinic' the operative
mortality was 28% and the late mortality 29%, with less
than half of the patients still alive after two and a half years.
Though that series included patients in whom Starr valves

of earlier design were used, the figures emphasize the uncer-
tainty of these patients' lives even after operation. The
St. Thomas's team therefore confined the indications for
operation to patients with an estimated medical prognosis of
under four years.
Mr. Braimbridge and his colleagues cite the suggestion of

D. A. Cooley and co-workers that triple valve disease could
be an indication for total cardiac transplantation,' and, as
they point out, the St. Thomas's patients have fared better
after triple valve replacement than could have been expected
after transplantation. Moreover, both the immediate opera-
tive mortality and the prospects for health and life are likely
to remain better for a long time yet. But the comparison is
open to objection because cardiac transplantation is rele-
vant only to the treatment of uncorrectable myocardial
failure.3 Pump failure demands a new pump, but
valve failure asks only for valves. A poor myocardium
will certainly cause anxiety in the treatment of patients with
organic valve disease, but in general a myocardium which
allowed life to continue despite the valve disease will support
life better when the burden is lifted-provided the patient
survives the operation. The patient who fails to survive
cardiac valve replacement is one whose cardiac output had
become insufficient to support the integrity of vital organs.
They can be recognized before operation by their pinched
features and wasted flesh, their cold, purple extremities, and
their yellow-tinged skin. Such patients will not survive
cardiac transplantation either.

Cardiac surgical centres tend to be judged by their statistics,
yet these figures are just as much a reflection of the type of
patients operated on. This has never been so true as it is
now in valvular heart disease. Sometimes operation is carried
out to improve the long-term prognosis for patients without
serious symptoms, and then the risks must be minimal to

Duvoisin, G. E., Wallace R B., Ellis, F. H., Anderson, M. W., and
McGoon, D. C., Circulation, 1968, 37, Supplement No. 2, p. 75.

' Cooley, D. A., Bloodwell, R. D., and Hallman, G. L., Yournal of
Cardiovascular Surgery, 1968, 9, 403.

' Goodwin, J. F., and Oakley, C. M., American Heart Yournal, 1969, 77,
437.

' Kittle, C. F., et al., Circulation, 1969, 39, Supplement No. 1, p. 169.
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