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Bacteriuria in patients undergoing prostatectomy
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SUMMARY A review of the literature revealed that the reported incidence of bacteriuria arising
before and after prostatectomy varied considerably, that there had been little investigation of the
organisms isolated, and that the value of chemoprophylaxis at the time of prostatectomy was
unproven.
Using standard criteria and technical procedures, 248 patients undergoing prostatectomy were

studied over a two-and-a-half-year period. Preoperative bacteriuria occurred in 28% of patients.
The incidence was significantly increased in patients catheterised before operation (44%)
compared with those who had not been catheterised (18%). The incidence of bacteriuria was
directly related to the duration of catheter drainage. Postoperatively, 40% of patients with sterile
urine at the time of prostatectomy developed bacteriuria. There was an increased prevalence of
Enterococcus and coagulase-negative Staphylococcus isolates from postprostatectomy bacteriuria
compared with preprostatectomy bacteriuria. Based on this information, suggestions can be made
regarding the choice of a suitable chemoprophylactic agent and the optimum timing and duration
of its administration.

Benign prostatic hypertrophy probably occurs in
nearly all men as they grow older' and results in
changes in the urinary tract' 2 which, along with the
operation of prostatectomy itself, predispose to the
development of urinary tract infection. Although, in
these patients, bacteriuria is important,>' reports of
its incidence, before and after prostatectomy, vary
considerably.8 Furthermore, there has been little
detailed investigation of the bacteria isolated. For
these reasons, a study was set up to establish: (i) the
incidence of preprostatectomy bacteriuria and its
relation to the frequency and duration of
preoperative catheter drainage; (ii) the incidence of
postoperative bacteriuria and its relation to the
duration of postprostatectomy catheter drainage; and
(iii) the identity and antibiotic sensitivity of the
isolated bacteria.

Patients and methods

Over a two-and-a-half-year period, all patients
admitted to the Western Infirmary, Glasgow, for
resection of the prostate, and who were not receiving
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antibacterial therapy at the time of hospital
admission, were studied. Patients with acute urinary
retention were initially managed by catheterisation
and closed bladder drainage; they were operated on
as soon as possible, going to theatre with an
indwelling catheter already in situ. Prostates
estimated to weigh more than 60 to 70 g were
removed by an open enucleative procedure; those
estimated to weigh less, were resected
transurethrally. After the operation, urethral
catheters drained into a closed collecting system.
Irrigation, with sterile water, was undertaken only
when required; if necessary, an obstructed catheter
was replaced. The urethral catheters were removed as
soon as signs of fresh bleeding had ceased.
Intravenous fluids and frusemide (two 20 mg
injections) were administered in the first 24 hours.
Urine specimens were collected from each patient

at approximately 0700 hrs every day from the day of
admission until the ninth postoperative day or the day
of discharge, whichever was the sooner. Urine
samples were collected either by the clean-catch
method or by aspiration from the catheter tubing.
The samples were refrigerated within minutes of
collection. Within three hours of collection, each
well-mixed, unspun urine was streaked, by the same
person, onto a whole plate of MacConkey agar
(Oxoid CM 7B) using a calibrated loop. After
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overnight incubation at 370C, colony counts were
made. Significant bacteriuria was defined as

100 000 colony forming units per millilitre
(CFU/ml) in any one sample of urine. Lower counts
were accepted in catheter specimens if the
organism(s) persisted and were isolated from
successive specimens. Pyuria was not investigated
because of the inevitable haematuria which follows
prostatectomy. None of the patients received any
local or systemic antibacterial agents before infection
was diagnosed.
The isolates were identified using standard

methods.9 0 Gram-negative bacilli were identified
using the API-20 Enterobacteriaceae system
(Monalieu, Vercieu, France). Coagulase-negative
Staphyloccoci were identified as described."
Antibacterial sensitivities were determined using the
method of Stokes. 12

Statistical analysis was carried out using
conventional methods. Each group was compared
with the remainder in 2 x 2 contingency tables. X2 and
p values were obtained. Regression equations were
calculated using the standard technique of least-
squares for estimating regression parameters. When a
weighted regression was considered more
appropriate, the standard technique of weighted
least-squares was used.'3

Results

INCIDENCE OF BACTERIURIA
Two hundred and forty-eight patients underwent
prostatectomy; the median age of the patients was 70
yr. Preoperative catheter drainage was required in 67
(35%) of 191 patients who underwent transurethral
resection, and in 24 (42%) of 57 patients who
underwent open prostatectomy. Ninety-one patients
were catheterised between one and nine days before
prostatectomy; the median duration of preoperative
catheter drainage was five days. Twenty-one patients

had been catheterised for ten or more preoperative
days.
Among the total group of 248 patients, 69 (28%)

were found to have preoperative bacteriuria (Table
1). There was no significant difference in the
incidence of bacteriuria in patients subsequently
having transurethral resection (29%) or open
prostatectomy (23%; x2 = 0-931, p = 0 4). There
was, however, a highly significant difference between
the incidence among patients who had preoperative
catheter drainage (44%) and among patients who had
not been catheterised preoperatively (18%;x2 =

18-63, p <0-001).
There was a positive correlation between the

incidence of preoperative bacteriuria and the
duration of preoperative catheter drainage (r =

0 514, p = < 0-001). The regression equation
(weighted) was: incidence of bacteriuria (percentage)
= 18-0 + 3 1 x number of days of preoperative
catheter drainage; p (slope) < 0-01. This implied an
average increase of 3 1% in the incidence of
bacteriuria per day of catheter drainage.

After prostatectomy, all the patients were
catheterised. The median duration of postoperative
catheter drainage was three days in all patients who
underwent transurethral resection and in patients
who underwent open prostatectomy without
preliminary catheter drainage. However, in patients
who underwent open prostatectomy after pre-
operative catheterisation, the median duration of
postoperative catheter drainage was four days.
Following preoperative catheter drainage, two
patients (3%) who underwent transurethral resection
required postoperative catheterisation for longer
than nine days, as did five patients (21%) who
underwent open prostatectomy. None of the patients
who underwent prostatectomy without preliminary
catheter drainage required postoperative catheter-
isation for longer than six days.

Eighty-three patients had sterile urine pre-

Table I Incidence ofpreoperative bacteriuria according to the presence ofpreoperative bladder catheter drainage and the
type ofprostatectomy performed

Operationi No of Preoperative Preoperative x 2 value p value
patients bacteriuria sterile urine

No % No %

Transurethral resection
With preoperative catheter drainage 67 31 46 36 54l 1431 <0001Without preoperative catheter drainage 124 25 20 99 80J
Total 191 56 29 135 71Openi prostatectomy
With preoperative catheter drainage 24 9 38 15 621<Without preoperative catheter drainage 33 4 12 29 88J 508 <0025
Total 57 13 23 44 77

Transurethral resection and openi prostatectornzy
With preoperative catheter drainage 91 40 44 51 561 18.63 <0.001Without preoperative catheter drainage 157 29 18 128 821
Total 248 69 28 179 72
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Table 2 Incidence ofpostoperative de novo infection according to the type ofprostatectomy performed

Operation No ofpatients Postoperative Postoperative x 2 value p value
de novo infection sterile urine
No % No %

Transurethral resection 72 29 40 43 60
Open prostatectomy 24 9 38 15 62} 006 08
Transurethral resection and
open prostatectomy 96 38 40 58 60

operatively and received prophylactic antibiotics at
the time of operation. 4 Ninety-six patients had sterile
urine before and at the time of prostatectomy and did
not receive antibiotics before, during or after the
operation; 38 (40%) developed bacteriuria
postoperatively (de novo infection8). There was no
significant difference in the incidence of de novo
infection in patients who underwent transurethral or
open prostatectomy (Table 2).
There was a positive correlation between the

incidence of postoperative de novo infection and the
duration of postoperative catheter drainage (r =
0 474, p < 0 01). The regression equation (weighted)
was: incidence of bacteriuria (percentage) = 4-392
+ 2- 21 x number of days of postoperative catheter
drainage; p (slope) < 0-05. This implied an average
increase of 2 2% in the incidence of de novo infection
per day of catheter drainage. Although statistical
significance was achieved and the rise within the first
four days was certain, interpretation of the incidence
after the fifth day should be guarded because the
number of patients who were catheterised for longer
than that was small. Both of the patients catheterised
after the operation for ten or more days developed
bacteriuria.

BACTERIA ISOLATED FROM BACTERIURIA
One hundred and nineteen organisms were isolated;
75 from preprostatectomy bacteriuria and 44 from
postprostatectomy de novo infection. These results
are shown diagrammatically in the Figure. The major
differences found between the genera isolated were
the increased prevalence of coagulase-negative
Staphylococcus and Enterococcus isolates (and a
corresponding decrease in Escherichia strains) in the
organisms isolated from postprostatectomy de novo
infection compared with the organisms isolated from
preprostatectomy bacteriuria.
The percentage of all the urinary isolates fully

sensitive to various antimicrobial agents are shown in
Table 3. In general, the proportion of sensitive
isolates appeared to be the same in the pre- and
postoperative groups, with the exception of the
strains of coagulase-negative Staphylococci among
which there was a higher incidence of multiple

* Orgarisrs isolated from pre-operative infections

r Organisms isolated from post-operative infections

E co/i

Enterococcus

Proteus spp
Klebsiella
Enterobacter-
Serratia

Stohp aureus

Coagulase-
nive
staphylococcus
Other Gram-
negative bacilli

0 10 20 30 40
Frequency ('I.)

Fig. 1 A diagrammatic representation ofthe genera ofthe
organisms isolatedfrom preprostatectomy bacteriuria and
postprostatectomy de novo infection.

Table 3 Percentages ofall urinary isolates fully sensitive to
various antimicrobial agents, related to the source ofthe
organisms

Antimicrobial agent Source oforganisms

Preoperative Postoperative
bacteriuria de novo infection

Amikacin 70 61
Ampicillin 64 59
Carbenicillin 73 64
Cephaloridine 79 91
Cephradine 75 77
Gentamicin 77 67
Kanamycin 75 48
Nalidixic acid 56 34
Nitrofurantoin 86 95
Suphafurazole 51 36
Tetracycline 65 52
Tobramycin 77 53
Trimethoprim 80 61

antibiotic resistance in those isolated from
postprostatectomy de novo infection. "
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Discussion

The incidence of bacteriuria occurring before and
after prostatectomy was high in the present study,
and was related to the duration of catheter drainage.
There was no decrease in the rate of acquired
bacteriuria from day to day. This concurs with the
findings of other workers 15'16 and supports the
suggestion that with closed catheter drainage, the
major pathway for entry into the bladder is by
migration of bacteria extraluminally in the peri-
urethral space.'7 It is important to understand the
mechanisms of acquisition of bacteriuria because
once this has been established, logical methods can be
tried to prevent it occurring.
Although techniques of prostatectomy have been

described that do not require the use of postoperative
indwelling bladder catheters,'82' these are not in
common use. In the present study, all the patients
were catheterised postoperatively for, on average,
three days. This duration is similar to that (2- 9 days)
observed by Collste and Tornqvist.8 Some of the
patients who had been catheterised preoperatively,
required a longer period of postoperative catheter
drainage than those who had not. This may have been
due to a delay in return of bladder tone, or the
persistence of bleeding as these are probably the two
main factors necessitating longer postoperative
catheterisation.22

In the present study the incidence of de novo
infection was 40% after transurethral resection, and
38% after open prostatectomy. Previous reports of
the incidence of de novo infection vary from 6-4 to
69 7%.82225 Some of these differences have been
attributed to variations in the diagnostic criterion of
significant bacteriuria.826 In the present study, the
collection of daily urine specimens meant that it was
impossible to overlook urinary infection. The high
level of de novo infection found is ample justification
for routine prophylactic administration of anti-
microbial agents, if this can be shown significantly to
reduce bacteriuria or its associated complications.

Recent reviews of the prophylactic use of systemic
agents in urology27 28 concluded that the controversy
about the value of antimicrobial prophylaxis in
urology had arisen as a result of inadequate and
inconsistent methodology. The inappropriate timing
and duration of antibiotic administration was criti-
cised. From the evidence presented here, suggestions
can be made about the optimum timing and duration
of antibiotic administration to prevent
postprostatectomy bacteriuria. In general, if a
surgical procedure does not exceed two hours in
duration, a single preoperative injection of antibiotic
should be adequate.29 The operation of pro-
statectomy normally lasts less than two hours,

Williams, Hole

however, because of the period of postoperative cath-
eterisation, single dose prophylaxis is unlikely to be
effective. A short course, starting at the time of
operation, might be of value.
A rational choice of a suitable chemoprophylactic

agent can only be made when the distribution of the
genera of the organisms likely to be present, and their
probable sensitivities, are known. The most frequent
urinary isolate from postprostatectomy de novo
infection in patients who received no antibiotics was
Enterococcus. In a study comprised primarily of
elderly male patients, Gross et al30 found that
Enterococci were the most frequent cause of urinary
tract infections.

In general, in the present study, the pre- and
postoperative urinary isolates (with the exception of
the postprostatectomy isolates of coagulase-negative
Staphylococcus) were sensitive to the antimicrobial
agents tested. The properties of an ideal urinary
antibacterial agent have been listed.3' In the present
study, one of the aminoglycosides would appear to be
a "good" choice as a chemoprophylactic agent.
However, the aminoglycosides have only moderate
activity against Streptococci,32 and it could be argued
that their life-saving value as a therapeutic agent in
urology might be lost if they were used routinely for
chemoprophylaxis.
Many of the isolates from pre- and

postprostatectomy bacteriuria were ampicillin
resistant. For several years prior to this study,
ampicillin had been used frequently in this Urology
Unit for urinary tract infections. Carbenicillin is
usually reserved for Pseudomonas infection.33
Tetracycline can exacerbate renal disease.34 Nalidixic
acid has no activity against the most common
postprostatectomy urinary isolates, Enterococcus
and coagulase-negative Staphylococcus. Although
nitrofurantoin is active against these organisms and
reaches high levels in the urine, it does not give
therapeutic concentrations in the blood and is not
indicated when there is a possibility of severe renal
infection and septicaemia.33 Inadequate tissue
concentrations at the time of prostatectomy could
mean that other infective complications, such as
bacteraemia, or wound infection after open
prostatectomy, would not be prevented. Many of the
postoperative isolates were resistant to sulphonamide
and trimethoprim. All the patients in the present
study received frusemide after prostatectomy, as this
has been shown to reduce the incidence of urinary
tract infection.3536 The administration of
cephaloridine with frusemide can result in renal
failure.3'39 However, cephradine can be used safely
in patients with renal failure.40

In conclusion, more information is required about
the pathogenesis and epidemiology of urinary tract

copyright.
 on M

ay 22, 2023 by guest. P
rotected by

http://jcp.bm
j.com

/
J C

lin P
athol: first published as 10.1136/jcp.35.11.1185 on 1 N

ovem
ber 1982. D

ow
nloaded from

 

http://jcp.bmj.com/


Bacteriuria in patients undergoing prostatectomy

infections in patients undergoing prostatectomy
before it will be possible to prevent the initiation of
bacteriuria. This ideal may never be achieved because
several of the predisposing factors may not be
preventable. Although a number of non-specific
procedures, such as hydration, may be helpful, it is
apparent that, for some time at least, the
administration of antimicrobial agents will be the
main means of reducing the incidence, and effects, of
bacteriuria. From the present study, suggestions can
be made about a suitable choice of a
chemoprophylactic agent and the optimum timing
and duration of its administration. The efficacy of its
use requires evaluation by trials designed along the
lines suggested by Berger and Nager27 and Chodak
and Plaut.28

We thank Mr AG Graham, Mr RF Deane and Mr KF
Kyle, Consultant Urologists, Western Infirmary,
Glasgow, for access to their patients.
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