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Bacteraemia during prostatectomy and other
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SUMMARY The relation between the timing of prophylactic antibiotic administration and the
occurrence of bacteraemia during transurethral operations was studied in 112 patients whose
urine was infected before operation. Blood cultures taken during operation were positive in 15
(60%) of 25 patients who did not receive appropriate antibiotics, in 13 (21 %) of 63 patients who
were given appropriate antibiotics less than 24 h before operation, and in none of 24 patients in
whom antibiotic "cover" was started more than 24 h before operation. In all cases the bac-
teraemia was transient. No patient developed septicaemia.
The implications of these findings for the optimum timing of antibiotic administration to

patients with preoperative bacteriuria are discussed.

Bacteraemia has been shown during more than half
of prostatectomy and other operations on the lower
urinary tract in men with infected urine.' This
perioperative bacteraemia is usually transient and
symptomless. In a few cases, however, it progresses
to postoperative septicaemia, defined as protracted
bacteraemia with fever, chills, rigor, and shock.'
Postoperative septicaemia is the most dangerous
infective complication of urological operations, and
in our experience perhaps the commonest cause of
postoperative death.2 Of 31 cases that we studied
previously, four were fatal, eight patients had pro-
found shock, and one developed osteomyelitis.3

Bacteraemia also develops, though less fre-
quently, during operations on patients with sterile
urine,4 but this rarely if ever leads to postoperative
septicaemia.35
Chemotherapy of preoperative bacteriuria, to
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ensure that the urine is sterile before operation, will
prevent septicaemia. But since patients are often
admitted only a day or two before operation and
many are then found to have infected urine (over
30% of those admitted to this department5), such a
policy would prolong the stay of some patients in
hospital, upset operating lists, and be difficult to
enforce unless the advantages of delaying operation
were evident. In a previous study5 we showed that
postoperative septicaemia could be prevented,
without delaying operation, by administering an
appropriate antibiotic perioperatively, starting only a
few hours before operation, often at the time of
premedication. An appropriate antibiotic was
defined as one shown to be active against the organ-
isms in urine that had been cultured, with a direct
antibiotic sensitivity test, one to two days before
operation. The antibiotic was administered paren-
terally at a dosage that would give an antibacterial
concentration in the blood during and after opera-
tion.5 The agents most often used were ampicillin,
cephradine, aminoglycosides, and co-trimoxazole.
Two drugs were sometimes given to patients with
mixed infections, a common occurrence in patients
treated with indwelling catheters before operation.

Perioperative antibiotics cannot be expected to
sterilise the urine before operation nor, presumably,
to prevent bacteraemia during operation. By ensur-
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Table 1 Bacteraemia during operation and postoperative fever in relation to timing of antibiotic cover in patients with
urine infection before operation

Antibiotic cover No ofpaients During operation After operation

Bacteraemia Septicaemia Fever (>38°C)

None 12 7 0 4
Inappropriate 13 8 0 4

Total 25 15 0 8

Appropriate
Interval before operation:
<3 h 251 71 0 4
3-6bh 14 10 4
6-12 h 9 63 1 013 0 O
12-24 h 15 21 0 1
>24 h 24 0 0 1

Total 87 13 0 10

ing that the blood contains an antibacterial concen-

tration of antibiotic, however, postoperative sep-
ticaemia is prevented.

Despite the success of perioperative antibiotics
in preventing postoperative septicaemia, some

urologists may prefer to avoid even a transient bac-
teraemia by starting chemotherapy earlier. In order
to determine how soon it would have to be started,
we took blood cultures during operation from
patients with preoperative bacteriuria who received
appropriate antibiotics starting at varying intervals
before operation.

Patients and methods

From July until December 1981, a blood culture was
taken from each of 1 12 men at the end of prostatec-
tomy and other transurethral operations before they
were removed from the operating table. All the
patients studied had preoperative urinary infection.
During the postoperative period blood cultures
were repeated if symptoms or signs--for example,

fever with chills, rigor, or shock-suggested the
possibility of septicaemia.'

Eighty seven of the patients received appropriate
antibiotics selected from the results of preoperative
urine cultures that were put up, with direct sensitiv-
ity tests, less than 48 h before operation.5 In 12
other patients the antibiotics were inadvertently
omitted and in 13 they were judged retrospectively
to have been inappropriate.

Antibiotic administration started at varying times
before operation, depending on clinical and
administrative considerations-for example, time of
admission, position on operating list. The drugs
were given systemically at dosages aimed to give
antibacterial concentration in the blood and were

continued until the catheters were removed. If
catheter removal was delayed for more than a few
days, the antibiotic administration was stopped;
antibiotics were restarted to cover catheter removal
so as to avoid the risk of septicaemia.57

Urine culture was repeated on the first postopera-
tive day and thereafter every second day until the
patient left hospital.

Table 2 Organisms isolated by blood culture during transurethral operation in 112 patients with preoperative urine
infection

Organisms Antibiotcs administered Total no of
organisms

None or inappropriate Appropriate

Treatment started (hours before operation)

< 3 h 3-6h 6-12 h > 12 h

Streptococcus spp 8 3 1 12
Proteus spp 3 3 1 1 8
Staphylococci (Coag-neg) 4 1 1 1 7
Escherichia coli 3 1 1 5
Klebsiella spp 1 1
Citrobacter freundii 1 1
Pseudomonas aeruginosa 1 1

Two organisms were isolated from seven blood cultures.
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Results

Blood cultures were taken during operation from
112 patients with infected preoperative urine. The
failure to select appropriate antibiotics for some of
the patients was attributable to difficulties in inter-
preting direct antibiotic sensitivity tests on urine
containing mixed organisms when culture plates
were read by surgical interns outside laboratory
working hours. (When the studies were undertaken
laboratory staff were not available for out of hours
work in the satellite laboratory in the urology
department.5) Of the 25 patients who did not
receive appropriate antibiotics, 15 (60%) had bac-
teraemia during operation; but in all cases this was
transient and none developed postoperative sep-
ticaemia (Table 1).
Some patients who received appropriate antibio-

tic cover also had bacteraemia during operation, and
when antibiotic administration was started less than
3 h before operation the incidence of bacteraemia
was 7/25 (28%). The longer the interval between
starting the antibiotics and operation, the smaller
the incidence of bacteraemia. None of those in
whom this period exceeded 24 h had bacteraemia
during operation (Table 1). The incidence of post-
operative fever (temperature exceeding 380C at
least once) correlated with the incidence of
perioperative bacteraemia. The organisms isolated
from the blood (Table 2) were in all cases similar to
those found in the urine before operation. Mixed
organisms were isolated from seven blood cultures.
The urine of all patients who received appropriate
antibiotics was sterile on the first postoperative day,
whereas the urine of those who did not receive them
remained infected.
No patient who received appropriate antibiotics

developed postoperative septicaemia, whether or
not bacteraemia had been shown during operation.

Discussion

The high incidence (60%) of bacteraemia during
operations on the 25 patients who, inadvertently,
did not receive appropriate antibiotics corresponds
with other reports.' In all these patients the bac-
teraemia was transient and none developed post-
operative septicaemia. This was fortunate but not
surprising, since in our previous study5 septicaemia
followed only 6 1 % of operations on infected
patients who did not receive appropriate antibiotic
cover. That study showed the value of appropriate
perioperative antibiotics in preventing septicaemia,
the most dangerous infective complication of pros-
tatectomy and other urological operations. Antibio-
tic administration usually began between 2 and 12 h

before operation and, as our present results show,
this could not have prevented bacteraemia during
some of the operations. But by ensuring that there
was an adequate concentration of antibiotic in the
blood, active against viable organisms still present in
the urine, postoperative septicaemia was prevented.
Since removal of the indwelling catheter may be fol-
lowed by septicaemia,5-' antibiotic treatment was
continued to cover this event or restarted if removal
was delayed for more than a few days.

In patients with sterile urine before operation
there is a small risk of septicaemia arising from uri-
nary infection that starts soon after operation,
before removal of the catheter.5 This risk may be
avoided by repeating the urine culture a day or two
before catheter removal and, if necessary, covering
the removal with one or two doses of an appropriate
antibiotic.2
The policy of appropriate perioperative antibiotic

cover requires close collaboration between the lab-
oratory and the wards so that the results of
preoperative urine cultures are reported before the
beginning of operating lists. A similar policy has
been found satisfactory in Bristol during the past
five years (DCE Speller, personal communication).
It is in line with recommended practice in other
branches of surgery performed in contaminated
fields, in which perioperative antibiotics are used to
prevent extension of infection.8 Because of the vari-
able and unpredictable antibiotic sensitivity of the
various organisms that may be present in the urine,
it is better to select the antibiotic from the result of a
preoperative urine culture rather than to use the
same predetermined agent for all operations. The
use of selected antibiotics also has the advantage of
being less likely to promote the cross infection by
drug resistant strains that has sometimes been
reported with the use of a single predetermined
agent.9-"
We know of no evidence to suggest that it would

be better to start antibiotic administration sooner
and so avoid even transient bacteraemia during
operation. But if this policy were preferred-for
example, to reduce postoperative fever-it would be
necessary to admit patients a day or two earlier and
thus would often prolong their stay in hospital.
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Morris for their help in preparing the manuscript.
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