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of all women with abnormal smears until they are referred to a
gvnaecologist for further investigation. Until then the follow-
up is a vitally important part of the screening service.
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Pseudomonas septicaemia
Pseudomonas aeruginosa is an uncommon cause of septicaemia,
perhaps accounting for 2% to 300 of all cases. Nevertheless,
when it does occur the mortality may range from 60% to 90%,
the overall rate probably having improved little in recent years
despite some encouraging results.' The dangers ofpseudomonas
septicaemia stem not only from the frequency of toxaemia and
the organism's resistance to many antibiotics, but also from the
severity of the underlying diseases in so many patients who
acquire pseudomonas infection. Commonly associated diseases
are neoplasia, hepatic or renal failure, extensive burns, and
serious injuries requiring intensive treatment, especially with
artificial ventilation. Immunosuppression and serious disease
associated with neutropenia are unfavourable factors (though
Flick and Cluff2 did not find that a white blood cell count of
less than 1 x 109/1 influenced survival) and patients with
neutropenia may respond poorly to treatment with antibiotics,
especially aminoglycosides.1
McCabe and Jackson3 classified the disease underlying

Gram-negative septicaemia into three categories: rapidly fatal
disease, such as extensive burns or acute leukaemia; ultimately
fatal disease, such as metastatic carcinoma, chronic leukaemia,
advanced hepatic cirrhosis, or severe chronic renal failure; and
non-fatal disease, such as less extensive burns and trauma. On
the basis of this classification they suggested that death was
often due to the underlying disease, and that pseudomonas
septicaemia in these patients was no more lethal than that
due to other Gram-negative bacilli. Similarly Flick and Cluff2
found that control of the underlying disease was the most
important factor influencing the prognosis in pseudomonas
septicaemia. Another important factor may be the patient's
nutritional state, as evidenced by the high incidence of
pseudomonas septicaemia in patients with burns in India as
compared with those in Britain.4

Given that pseudomonas septicaemia occurs in patients
who are already ill, the increasing range of antibiotics with a
greater or lesser effect on pseudomonas might nevertheless
be expected to improve their outlook. The fact that modern
treatment has had little effect on prognosis is a reminder of

the complexity of the host-parasite relation in such patients.
Flick and Cluff2 found that, though patients who received
antibiotics may have fared better than those who did not,
specific treatment with gentamicin, colistin, or carbenicillin
was no more effective than treatment with other antibiotics.
A similar observation was made by Baltch et at5 in that
patients with "ultimately fatal" or "non-fatal" disease had
similar death rates whether their antibiotic treatment was
specific for pseudomonas infection-gentamicin or gentamicin
plus carbenicillin-or not. Specific treatment was, however,
associated with a trend towards lower mortality in the "rapidly
fatal" group. These findings conflict with those of Bodey and
Rodriguez,' who found that 92% of patients with pseudomonas
infections (not septicaemia alone) responded to treatment
with carbenicillin but only 45%0 to gentamicin.
The conflicting findings from different centres serve to

emphasise the number of important factors that may have a
bearing on outcome: whether the patient is neutropenic;
whether the septicaemia stems from a site where eradication
of the organisms is difficult; and whether the antibiotics used
are potent enough, given in sufficient dose, and given early
enough to influence the outcome of disease.
The dosage and route of administration of antibiotics may,

indeed, be crucial. The dose must be adequate to raise serum
concentrations of the drug above the minimal inhibitory
concentration for pseudomonas, and the intravenous route is
the surest. At present, in addition to gentamicin, colistin,
and carbenicillin there are other aminoglycosides (tobramycin,
amikacin, and sisomycin) and penicillins (ticarcillin and
mezlocillin) and, just round the corner, cephalosporins,
cefotaxime and cefsulodin among others, all with powerful
effects both on their own and in various combinations against
Ps aeruginosa.

Despite the availability of these new and potent drugs the
outcome of pseudomonas septicaemia may seem likely, on the
basis of previous experience, to show little change. A clue to
one relevant factor has been given by Speirs,6 who reported six
patients with leukaemia or lymphoma, neutropenia, and
apparently trivial Ps aeruginosa skin infections who developed
septicaemia. He argued that with knowledge of their infections
antibiotic treatment should be started at once if they developed
a fever rather than waiting for the results of blood culture. All
too often in the past the finding of a positive blood culture has
come only when the patient was dying. Hence careful (and
carefully guided) bacteriological monitoring of seriously ill
patients may be rewarding ifcombined with early and energetic
use of suitable antibiotics such as tobramycin, plus ticarcillin5
or maybe mezlocillin, when septicaemia is clinically suspected,
together with treatment of the underlying disease.

Prevention should always be given priority, and (apart
from treatment of serious non-bacterial disease) two main
approaches can be taken. Firstly, good environmental hygiene
is essential, together with the use of proper isolation facilities.
Information on hygiene is available from books,7 but advice
should also be sought from the clinical microbiologist, who
can do much to prevent misdirected measures, particularly
at a time of financial stringency. Guidance was given on
isolation in a series of articles in the BMJ in 1978.8-12
Secondly, more use could be made of vaccination. Vaccines
will not be of value in patients who cannot mount an immune
response, but their worth has been shown in a controlled trial
in India, where pseudomonas septicaemia is common, on
patients with extensive burns.4 Mortality from pseudomonas
septicaemia was almost 47%0 in a control group of patients but
only 7%0 in those who had been vaccinated. Passive immunisa-
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tion, too, has promise4 and combined with energetic antibiotic
treatment this may make some inroad into the unacceptedly
high mortality associated with pseudomonas septicaemia.
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Infected hip prostheses
Even a low complication rate may present considerable
problems if the operation concerned is very popular. For
some time surgeons have been increasingly aware of the
difficulties caused by deep infection complicating prosthetic
replacement of the hip. Two features of these infections
prevent their resolution by the usual process, in which the
infection becomes localised into an abscess, the pus is drained,
and the cavity and the infection are obliterated. Firstly, in the
aftermath of replacement surgery to the hip there is a foreign
body in the cavity, and secondly, in bone the walls of the
abscess are rigid, so that simple incision is no longer enough.
Nor can antimicrobial drugs alone overcome the infection.
The conventional approach has been based on the assumption
that sacrifice of the artificial joint and guttering of the bone
were unavoidable. Experience is now showing how skilled
deployment of antibiotics in combination with careful surgical
removal of all infected tissue can permit a less pessimistic view.

In a few patients who suffer deep infection the trouble
becomes apparent soon after the operation, when energetic
evacuation of the infected haematoma and closure of the
wound over a suction-irrigation system with specific anti-
microbial treatment may succeed.' Even a little later, so long
as the infection has not tracked between the bone and the
cement and the prosthesis has not actually loosened, removing
the implant may still be avoided. The infected soft tissues
need to be excised with appropriate antibiotic cover and
again the wound should be closed with suction drainage to
obliterate all the dead space. A persistent discharge from the
wound after replacement of the hip does not always indicate a
deep infection, for happily such a sinus will sometimes be
found to extend only to the subcutaneous tissues or great
trochanter and will be amenable to simple and superficial
surgery.
Most often, however, deep infection presents months or

years after operation, when the persistence or return of pain
is accompanied by radiological evidence of loosening of the
prosthesis. Confirmation of infection by direct culture of an
aspirate or tissue from the joint is not always easy. Supporting
evidence may have to be sought from blood counts, the
sedimentation rate, and technetium or gallium scans.2
Occasionally a patient can or must tolerate the pain and
disability from a deep infection, though perhaps subdued by
continuous antibiotic treatment; but delay causes increasing
bone des Iruction and greater difficulty in surgical salvage later.
The standard treatment for established deep infection has

been to remove the prosthesis and cement with trimming of
the bone to leave a relatively smooth-faced false joint-much
the same procedure as the one that was devised by Girdlestone
to manage chronic sepsis in the hip.3 The operation leaves a
mobile hip, convenient for sitting, and provides good, and
sometimes complete, relief of pain. But the leg is seriously
shortened, and the patient has a severe limp and needs walking
sticks or other aids. Convalescence is slow, and the infection
is not always entirely overcome. The result may be welcome
after months of suffering from an infected implant, but the
disability may be little better than before the original
arthroplasty.4 Occasional success has resulted from excising
all foreign and infected material with the immediate insertion
of a new prosthesis under massive antibiotic cover given
systemically.5 Alternatively, better control of the infection
may be secured by a temporary Girdlestone procedure
followed some months or a year later by inserting a new
prosthesis.6 Such a delayed operation may present considerable
technical difficulties and some loss of length of the leg is
almost inevitable.

Against that background surgeons have shown a lot of
natural interest in the increasing number of reports of the use
in these patients ofantibiotic-loaded acrylic cement (ALAC),7-9
originally introduced as an additional prophylactic measure
in primary hip surgery. The antibiotic is added to the cement
powder before mixing and slowly diffuses out after setting.
In vitro, bactericidal concentrations can be eluted for up to
21 days,'0 but in the patient clinically useful amounts of
antibiotic are said to seep out for several years.7 The antibiotic
most studied has been gentamicin, though many others are
suitable, and the relatively coarse-grained cement Palacos-R
seems to release the drug most readily. Probably the antibiotic
is so effective because it is in highest concentration at the
most useful spot: the interface between the bone and the
cement. Antibiotics given systemically have relatively poor
access to this zone, for the local circulation in the bone is
temporarily stopped by the disturbance of surgery.
The new technique requires all infected tissue to be

ruthlessly excised along with the existing prosthesis and all
the cement. The new prosthesis is then implanted with the
use of antibiotic-loaded acrylic cement. Additional systemic
chemotherapy does not seem to add much advantage.8
Healing free of infection and pain has been claimed in over
two-thirds of patients so treated, and if the failures are
prepared to accept yet another repeat operation the final
success rate goes up to 80 or 900g. Infection with Gram-
negative organisms has proved more difficult to control than
that with staphylococci, streptococci, or anaerobes. Full
bacteriological diagnosis is important, and antibiotics must
be withheld before operation until adequate specimens have
been obtained. In practice the theoretical hazards of an
allergic response after irretrievably implanting a large dose
of antibiotic has so far not proved a problem. The technique
is certainly worth trying so long as bone destruction has not
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