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Management of urinary retention
after surgical repair of hip fracture
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Joel Singer,4 PhD; Leo Winter,II MD

Objective: To compare the use of indwelling catheters and intermittent catheterization
in the management of urinary retention after surgical repair of hip fractures.
Design: Randomized open trial.
Setting: Orthopedic unit in a general hospital.
Patients: Patients 60 years or more admitted to hospital for surgical repair of a hip'
fracture between November 1986 and December 1987. Of the 76 who were eligible and
agreed to participate 5 became medically unstable, 2 died before surgery, and 2 did not
have urinary retention after surgery. The remaining 55 women and 12 men were
randomly assigned to one of two treatment groups.
Intervention: An indwelling catheter inserted preoperatively was removed 48 hours after
surgery (group 1); the procedure was repeated if necessary after 24 hours. Intermittent
catheterization was performed every 6 to 8 hours (group 2); the frequency was adjusted
to avoid bladder distension.
Main outcome measure: Pattern of return to satisfactory voiding within 5 postoperative
days.
Results: Of the patients in group 1, 37% resumed voiding within the 5-day postoperative
period, as compared with 66% in group 2 (p < 0.025). The mean numbers of days for
return to satisfactory voiding were 9.4 and 5.1 respectively (difference 4.3 days, p <
0.01, 95% confidence interval 0.7 to 8.0 days). Urinary tract infections developed in
31% of those in group 1 and 38% of those in group 2; the difference was not significant.
Conclusion: Satisfactory voiding resumes earlier with the use of intermittent catheteriza-
tion, if begun at the onset of urinary retention and repeated at regular intervals, than
with the use of an indwelling catheter in elderly patients who have undergone surgical
repair of hip fractures.

Objectif: Comparer l'utilisation d'une sonde A demeure A celle du catheterisme
intermittent dans le traitement de la retention d'urine apres une reparation chirurgicale
d'une fracture de la hanche.
Conception: Essai ouvert randomise.
Contexte: Unite d'orthopedie d'un h6pital general.
Patients: Patients de 60 ans ou plus hospitalises pour reparation chirurgicale d'une
fracture de la hanche entre novembre 1986 et decembre 1987. Parmi les 76 admissibles
A l'etude qui ont consenti a y participer, 5 sont devenus medicalement instables, 2 sont
decedes avant l'intervention chirurgicale et 2 n'ont pas souffert de retention d'urine
aprts l'intervention. Les 55 femmes et 12 hommes restants ont ete repartis au hasard
entre deux groupes.
Intervention: Une sonde A demeure mise en place avant l'intervention a ete retiree 48
heures aprts celle-ci (groupe 1); la procedure a ete repetee au besoin aprts 24 heures. On
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a procede a un catheterisme intermittent aux 6 a 8 heures (groupe 2); la frequence a ete
modifiee pour eviter une distension de la vessie.
Principale mesure du resultat: Retour a une miction satisfaisante dans les 5 jours
suivant l'intervention.
Resultats: La miction a repris dans les 5 jours suivant l'intervention chez 37 % des
patients du groupe 1 et chez 66 % des patients du groupe 2 (p < 0,025). I1 a fallu en
moyenne, pour que la miction satisfaisante reprenne, 9,4 et 5,1 jours respectivement
(ecart de 4,3 jours, p < 0,01, intervalle de confiance de 95 %, 0,7 a 8,0 jours). Trente et
un pour cent des patients du groupe 1 et 38 % de ceux du groupe 2 ont ete victimes
d'une infection des voies urinaires; l'ecart n'etait pas important.
Conclusion: Une miction satisfaisante reprend plus rapidement a la suite d'un
catheterisme intermittent amorce des le debut de la retention d'urine et repete a
intervalles reguliers, que lorsqu'on met en place une sonde a demeure chez des patients
ages qui ont subi une reparation chirurgicale d'une fracture de la hanche.

U rinary retention is an important problem for
patients with fractured hips.' The reported
incidence rate has been as high as 87%.2 If

undetected the condition can result in overflow
incontinence, urinary tract infection and functional
decline. Urinary dysfunction can become a debilitat-
ing problem and may necessitate admission to a
nursing home.3

Several factors, including immobility, acute con-
fusion, use of analgesics and opiates, increased
intravenous fluid intake and anesthesia, are thought
to contribute to the development of urinary reten-
tion."'24 One or more of these factors could result in
a decreased awareness of bladder fullness, bladder
overdistension or an inability to void. The first
indication of retention may be overflow inconti-
nence or frequent voiding of very small amounts. If
these symptoms are not recognized the underlying
retention may go undetected for days or weeks, or
even months.

Urinary retention can be managed either with
the use of an indwelling catheter or by means of
emptying the bladder at regular intervals through
intermittent catheterization. Standard practice has
been to use an indwelling catheter to treat postopera-
tive retention. However, as the principles of inter-
mittent catheterization become better understood
the procedure is proving to be a popular alternative.5

The purpose of this study was to compare the
use of indwelling catheters and intermittent catheter-
ization in managing urinary retention after surgical
repair of hip fractures.

Methods

Patient selection

All patients 60 years of age or more admitted
with a hip fracture to St. Joseph's Hospital, Hamil-
ton, Ont., between November 1986 and December
1987 were screened for inclusion in the study.
Patients with a history of intractable incontinence,
those admitted with an indwelling catheter in place

and those unable to provide informed consent were
excluded. Eligible patients had to be identified to the
study team preoperatively to ensure that none had
prolonged bladder distension. The study design was
reviewed and approved by the hospital's Ethics
Review Committee.

Patients were seen preoperatively within 8 hours
after admission, and consent to participate in the
study was obtained. The amount of residual urine
was determined after the next voiding. If the patient
was unable to void after 8 hours, in-and-out cathe-
terization was done. Patients with a residual amount
of urine of more than 150 mL were randomly
assigned to undergo either insertion of an indwelling
catheter (group 1) or intermittent catheterization
(group 2).

Patients whose preoperative residual amount
was less than 150 mL were monitored; the amount
was measured again or in-and-out catheterization
was done within 8 hours after surgery. If the residual
amount was more than 150 mL the patients were
included in the study.

Patients were stratified by age (60 to 74 years
and 75 years or more) and sex. Allocation to
treatment group was then determined by means of
selecting a sequentially numbered sealed envelope
that had been prepared with the use of a randomiza-
tion technique involving block sizes of four.

Five postoperative days were chosen as suffi-
cient time for the return of voiding without further
intervention. Any patient who was still not voiding
after the 5 days was assessed by a urologist and
followed up by the study team until voiding re-
turned. Resumption of voiding was defined as void-
ing of more than 100 mL of urine with less than 150
mL of residual urine on two consecutive occasions.

Catheterization

In group 1 indwelling catheters were inserted
preoperatively and left in place until 48 hours after
the surgery. After the catheter was removed each
patient's voiding was closely monitored for the next
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24 hours. If the patient could not void in-and-out
catheterization was done at 8-hour intervals during
the 24 hours to avoid bladder overdistension. If
voiding was still not possible an indwelling catheter
was inserted for another 48 hours. If the patient was
able to void, the residual amount of urine after
voiding was measured on two occasions; if the
amount was more than 150 mL retention was
considered to be unresolved and an indwelling cathe-
ter was inserted for another 48 hours. At the end of
the 5-day study period all patients who were not yet
voiding underwent intermittent catheterization and
were followed up until voiding resumed.

In group 2 intermittent catheterization was done
at regular intervals (usually every 6 or 8 hours);
volumes of 400 to 600 mL of urine were removed.
The intervals were adjusted by the nursing staff
depending on the intake and output volumes in
order to avoid overdistension of the bladder (e.g., by
volumes of more than 600 mL). This procedure was
followed before and after surgery, the frequency of
catheterization being reduced as the patient's ability
to void returned. Catheterization was stopped when
the residual amount of urine after voiding was less
than 150 mL on two consecutive occasions.

In all cases a urine specimen obtained with the
use of a sterile catheter was sent for culture and
sensitivity analysis at admission and at completion
of the study. The mental status of the patients was
measured before and after surgery with the use of the
short mental status questionnaire.6 General anesthe-
sia was used for all patients.

Statistical analysis

Survival analysis was used to determine the
significance of the intervention's impact on the
length of time to resume voiding during the 5-day
period after surgery. A Cox regression model was
used in which the variables included age, sex and
preoperative mental status. Differences in the mean
volume of urine voided before surgery, the residual
volume after voiding, the number of days until
voiding resumed and the mental status scores were
compared with the use of an unpaired t-test. Differ-
ences in the proportion of patients with underlying
medical problems, the medications taken, the type of
hip fracture and the presence of urinary tract infec-
tion were analysed with the use of a x2 test. Confi-
dence intervals (CIs) around all differences were
calculated.

Results

During the 13-month study period 153 patients
were admitted with fractured hips. A total of 77
patients (50 women) were excluded. The mean age of
these patients was 80 (standard deviation [SD] 9.3)
years. The reasons for exclusion were as follows:
patient not identified to the study team preopera-
tively (27 patients), intractable incontinence (23),
age less than 60 years (16) and unstable medical
condition (1 1).

All of the remaining 76 patients agreed to
participate in the study. However, five were re-
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moved at their physician's request because they
became medically unstable, two died before surgery,
and two did not have urinary retention. This left 67
patients (55 women). The mean age was 78 (SD 8.2)
years in group I and 78 (SD 8.6) years in group 2.
The other characteristics are presented in Table 1.

The patients were mobilized within 24 to 48
hours after surgery, and the staff were encouraged to
take the patients to the bathroom rather than use a
bedpan. None of the patients had a history of
urologic problems.

Urinary retention was present in 55 (82%) of the
patients before surgery and in the remaining 12
(18%, 6 in each group) 8 hours after surgery. The
mean amount of urine voided for the first time after
surgery was 95 (SD 123) mL in group 1 and 72 (SD
118) mL in group 2. The mean residual volumes
were 402 (SD 197) mL and 397 (SD 160) mL
respectively.

Intermittent catheterization (in group 2) result-
ed in an earlier return of voiding than the use of an
indwelling catheter (Fig. 1) (p < 0.025). On postoper-
ative day 5, 13 (37%) of the patients in group 1 were
voiding, as compared with 21 (66%) of those in
group 2 (X2 = 5.43, p < 0.01). The mean numbers of
days for the return of voiding were 9.4 and 5.1
respectively (difference 4.3 days, p < 0.01, 95% CI
0.7 to 8.0 days).

Culture of the urine samples collected on admis-
sion revealed that four patients in each group had a
urinary tract infection (identified as 101 or more
colony-forming units per millilitre of urine); the
infection was treated and did not recur. Culture of

Fig. 1: Proportion of patients who regained normal voiding
after surgical repair of fractured hip, by postoperative day.
Solid line represents patients who had indwelling catheter,
and broken line represents those who underwent intermit-
tent catheterization.

the specimens collected on postoperative day 5
showed that 11 (31%) of the patients in group 1 and
12 (38%) of those in group 2 had a urinary tract
infection; the difference was not significant. All of
the urinary tract infections identified were treated.

The mental status before surgery was compara-
ble between the two groups: the mean score was 8.8
(SD 2.6) for the patients in group 1 and 8.6 (SD 2.7)
for those in group 2. A score of 7 to 11 is considered
a normal result.6

In all, 60 (90%) of the patients resumed voiding
and were continent. The remaining seven patients
(five in group 1 and two in group 2) were incontinent
after postoperative day 5 but died before voiding
could resume.

Discussion

The results of this study differ dramatically
from those of two previous randomized trials.7'8 In
those two studies patients were randomly assigned to
have an indwelling catheter inserted for 24 hours
postoperatively or undergo intermittent catheteriza-
tion as needed. Return of voiding was determined on
the first postoperative day. The investigators in the
two studies concluded that the use of an indwelling
catheter after surgery reduced the incidence of uri-
nary retention and bladder overdistension and rec-
ommended this approach to patient management.7'8

These conflicting results can be reconciled pri-
marily through examination of the regimens of
intermittent catheterization and secondarily through
a review of how the outcomes were measured. In our
study the intermittent catheterization was done at
regular intervals (i.e., every 8 hours), the frequency
of catheterization was adjusted as needed to avoid
overdistension of the bladder (e.g., from every 8
hours to every 6 hours), and the procedure was
continued after voiding returned until the residual
amount was less than 150 mL on two consecutive
occasions. In the other two studies7'8 intermittent
catheterization was done only if the patients were
unable to void, and the bladder volumes varied from
800 to 1000 mL.

The consequence of the different approaches is
that overdistension occurred frequently in the two
previous studies7'8 but did not occur in ours. A
correlation is known to exist between large residual
volumes of urine and impaired detrusor contractile
function.9 Lapides and associates5 pointed out the
importance of catheterization at regular intervals to
avoid overdistension of the bladder; the failure to
achieve this goal was probably responsible for the
poor results reported in the two other studies.78

Variations in the measurement of outcome pro-
vide a second explanation for the difference in

results. Our use of survival analysis, with return to
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voiding as the primary end point, took into account
all the results in the first 5 postoperative days rather
than the results at one single time.

A third explanation is differing patient popula-
tions. The previous studies dealt with patients
who had urinary retention after total replacement
of the hip joint7 or cesarean section.8 If the prin-
ciples of intermittent catheterization are followed,
however, there is no reason why the outcomes
should vary substantially between these different
populations.

Our study had several limitations. First, the
results may not be generalizable to all patients with
hip fractures, since we did not include patients who
were demented or had a long history of inconti-
nence. Second, collection. of more specific data on
the type of organisms cultured would have provided
more information to explain the incidence of infec-
tion.

The implications for optimum bladder manage-
ment in elderly patients undergoing major surgery is
clear. First, overdistension must be avoided. Second,
intermittent catheterization to achieve this goal will
result in an earlier return to normal voiding and
perhaps earlier mobilization and discharge of pa-
tients.

This work was supported by a research grant from the
Ontario Ministry of Health.
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