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The peri-operative management of the urinary tract and its
complications following lower limb total joint arthroplasty
is still a controversial topic. Orthopaedic surgeons are very
aware of the potential for postoperative urinary problems
including retention and urinary tract infection (UTI) to
affect outcome of total joint replacement adversely but
there is no general consensus about how best to manage or
prevent them.1

It is well established that spinal anaesthesia is thought to
predispose to urinary retention,2 although even this notion
has been challenged.3 Previous studies2–7 have failed to
demonstrate convincingly a method for predicting pre-
operatively which patients are likely to develop urinary
retention postoperatively. In this study, we have scrutinised
a cohort of patients undergoing primary lower limb arthro-
plasty under spinal anaesthesia, to establish whether post-
operative urinary retention could have been predicted
using a validated urinary tract symptom score – the

International Prostate Symptom Severity Score (IPSS). This
scoring system has been developed and validated by the
American Urological Association (AUA) in the quantifica-
tion of lower urinary tract symptoms in men8–10 and has
been shown to correlate with obstructive symptoms in
women.11

Patients and Methods

The study was carried out between March and October 2003
at the Department of Orthopaedics and Trauma, Derbyshire
Royal Infirmary, UK. A total of 182 patients undergoing
primary total hip or knee arthroplasty under spinal
anaesthesia (either alone or in combination with general
anaesthesia) were included in the study. Those patients
having revision surgery, hip resurfacing, patients who
required a catheter pre-operatively for whatever reason and
any patient not having a spinal anaesthetic were excluded.
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ABSTRACT

INTRODUCTION There is no general consensus amongst orthopaedic surgeons on how best to manage the urinary tract and its
complications after lower limb arthroplasty. This prospective audit investigates whether postoperative urinary retention can be
predicted pre-operatively using the validated International Prostate Symptom Severity score (IPSS).

PATIENTS AND METHODS A total of 182 patients undergoing lower limb arthroplasty under spinal anaesthetic were given the
IPSS questionnaire to complete pre-operatively and an audit into numbers catheterised postoperatively was performed.

RESULTS Overall, 69% of males and 39% of females required catheterisation. Following logistic regression analysis there was
0.85 predicted probability that males over 70 years would require catheterisation. The IPSS score was not useful in predicting
retention in either sex at any age.

CONCLUSIONS We propose that all males over 70 years undergoing this type of surgery should be catheterised pre-operatively
and all other patients should be catheterised postoperatively with close monitoring of bladder volumes to prevent established
urinary retention.
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On admission, the patients were given the IPSS score to
complete. This assessed lower urinary tract symptoms
based on seven criteria (incomplete emptying, frequency,
intermittency, urgency, weak stream, straining and noc-
turia). A score ranging from 0–5 was assigned to each symp-
tom by the patient to assess increasing degree of severity.
An overall total score ranging from 0–35 was thus produced.
A subjective quality of life (QoL) score with respect to uri-
nary symptoms (range, 0–6; delighted to terrible) was also
obtained from each patient pre-operatively. Patients were
also asked whether they had been catheterised on any pre-
vious occasion or had had any genito-urinary intervention.
The diagnosis, operation, method of analgesia and need for
catheterisation were recorded postoperatively for all
patients who met the inclusion criteria. Catheterisation
requirement was assessed by suitably trained ward nursing
staff using a Bard™ bladder scanner within 2 h of arrival on
the receiving ward from the recovery unit. This was repeat-
ed at convenient intervals until spontaneous voiding
occurred or greater than 500 ml of residual urine in the
bladder was detected. At this point, an indwelling Foley
catheter was inserted transurethrally on the ward, using
standard aseptic technique. Prophylactic gentamicin cover
was used for every catheterisation episode. Catheter inser-
tion was either performed by a member of the medical team
or an appropriately trained member of the nursing staff.

Statistical analysis
To evaluate the effects of the symptom score on
catheterisation, all variables were entered into a logistic
regression with catheterisation (yes/no) as dependent
variable. All first-order interactions were fitted along with
main effects. The least statistically significant variables

were removed in a hierarchical backwards procedure, and
a nominal cut off of P = 0.1 was used to retain terms in the
model.

Results

The characteristics of patients are shown in Table 1.
Catheterisation was more common in men (69% of men
were catheterised compared to 39% women), in knee
operations (55% catheterised compared to 48% in hip
operations), for patients who had had a previous catheter or
genito-urinary intervention (64% compared to 48% of
patients who had not), and for patients who had an epidural
(52% catheterised compared to 51% of patients who had
patient-controlled analgesia).

IPSS scores were slightly higher in patients who had
been catheterised, and the distributions of scores were
skewed in both groups with most patients scoring below 10.
The median IPSS score for patients who were catheterised
was 7 (range, 0–24), and for patients who were not
catheterised the mean score was 5.5 (range, 0–23). QoL
scores were also very similar in both groups, but their dis-
tribution was more symmetric. The median QoL score for
patients who were catheterised was 1.9 (range, 0–5), and for
patients who were not catheterised the median score was
1.8 (range, 0–4). Box-plots of IPSS scores and QoL scores
showing medians and interquartile ranges are given in
Figure 1.

The results of the logistic regression are shown in Table 2.
The patient factors that have a statistically significant

effect on the odds of being catheterised are sex and age. Age
has been dichotomised at the median value of 69 years in
order to facilitate interpretation of the interaction between

Characteristic Catheter (n = 94) No catheter (n = 88)

Mean age (SD), years 69 (9.0) 68 (11.1)

Sex, n (%)
Female 42 (45%) 65 (74%)
Male 52 (55%) 23 (26%)

Operation, n (%)
Hips 43 (46%) 46 (52%)
Knees 51 (54%) 41 (47%)

Previous catheter/genito-urinary intervention, n (%) 29 (31%) 16 (18%)

Analgesia
Epidural 22 (24%) 20 (23%)
Patient-controlled analgesia 71 (76%) 68 (77%)

Table 1 Characteristics of patients by catheterisation
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age and sex. The predicted probabilities of catheterisation
given by the model are shown in Table 3.

Discussion

An overall 51.6% of patients (men, n = 52 [69%]; women n =
42 [39%]) developed postoperative urinary retention
requiring treatment, i.e. an indwelling catheter. It is also
clear that the only statistically significant factors predictive
of the development of urinary retention after lower limb
arthroplasty in patients under spinal anaesthesia in this
study are male gender and age. These findings are

consistent with previous studies.3 Although IPSS scores do show
a tendency to be higher in patients requiring catheterisation
postoperatively, this correlation is not statistically significant.
We, therefore, suggest that the American Urological Association
IPSS score is not useful in the accurate prediction of those
patients who are likely to develop postoperative retention and,
as a result, require catheterisation.

Catheterisation rates in this study are higher than some
others in the literature.19,21 Although there is no definite
explanation for this, it is possible that the strict criteria used
for catheterisation in this study, i.e. 500 ml urine in the bladder
detected by regular scanning, produced higher rates than if

Figure 1 Medians and interquartile ranges for QoL score and IPSS score by catheterisation

Estimated Standard 95% 
Term in model odds ratio error P-value confidence interval

Constant 3.51

Sex Female 0.34 1.02 0.29 (0.05, 2.49)
Male

Age ≤ 69 years 0.12 1.01 0.03 (0.02, 0.85)
> 69 years

Sex* age
Female* ≤ 69 years 5.66 0.73 0.02 (1.34, 23.87)

Table 2 Estimated odds ratios from logistic regression
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the patients had been left longer to see if they could pass
urine normally. This strategy would, however, have
exposed patients to the possible risks associated with uri-
nary retention (see later). The figure of 500 ml was chosen
as the generally accepted volume of a full, but not over-dis-
tended, bladder.22

There is a substantial body of evidence to suggest that
urinary tract sepsis can lead to bacteraemia and
haematogenous seeding of infection to a prosthesis with the
subsequent disastrous result of deep periprosthetic infec-
tion.12–15 Michelson et al.16 suggested that use of an in-
dwelling Foley catheter during the first 24 h after surgery
does not increase the incidence of UTIs, although it is gen-
erally accepted that the more prolonged presence of an in-
dwelling catheter predisposes to the development of uri-
nary tract infections.12,15,17,18 Urinary retention leads to blad-
der over-distension, the subsequent urine stasis predispos-
ing to urinary tract infection.5 The increased pressures gen-
erated can also lead to the development of acute renal fail-
ure if left unchecked. Furthermore, there are significant
effects on bladder dynamics in the short- and long-term,
potentially culminating in bladder atonia5 and its sequelae.

In patients requiring catheterisation, optimal manage-
ment would, therefore, be transurethral catheterisation in a
sterile environment before the development of retention
and before insertion of the prosthesis, i.e. pre-operatively in
theatre/anaesthetic room.4,6,12,13,16,17 Some centres advocate
this strategy in all patients, but this subjects a significant
number of patients to the risks of catheterisation, all be
them small, unnecessarily. It would, therefore, be ideal if
we could predict pre-operatively those who were going to
develop retention postoperatively and catheterise them in a
planned manner pre-operatively. This has been attempted
before with little success. Various pre-operative tests have
been proposed (e.g. Waterhouse et al.19 proposed the ‘bottle
test’ and Redfern et al.6 suggested flowmetry as being pre-
dictive); we suggest that neither are particularly practical in a
busy pre-operative, pre-assessment clinic. Others have ques-
tioned their validity.2,7 The only consistent positive predictors

to date, including this study’s findings, are age and male
gender.3

It can be seen from this study that men aged 70 years and
over have a 0.85 probability of being catheterised postoper-
atively and that this is statistically significant. We, therefore,
propose that males aged 70 years or over undergoing lower
limb arthroplasty under spinal anaesthesia should be
catheterised pre-operatively as they have a significant risk
of requiring a catheter postoperatively. Although this
appears a very narrow group to be concerned with, this
does represent a significant number of patients in total
every year. The remainder of patients (i.e. men under 70
years and all females) should be catheterised as required,
having been monitored closely for the development of post-
operative urinary retention.

Conclusions

Although numbers are relatively small, this study confirms
with statistical significance that males aged 70 years or over
undergoing spinal anaesthesia for lower limb arthroplasty
are likely to require postoperative catheterisation and that
the IPSS score is not a useful adjunct when trying to predict
pre-operatively the need for postoperative catheterisation
in these patients.
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