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Abstract
Study Objective: To assess the effect of intermittent versus continuous bladder catheterization on labor
duration and local anesthetic consumption.
Design: Randomized, controlled, prospective, single-blind trial.
Setting: University-affiliated hospital.
Patients: 209 ASA physical status I and II, primiparous parturients who received patient-controlled
epidural analgesia for labor.
Interventions: Patients were randomly allocated to either the intermittent bladder catheterization group
(Group IC; n = 109) or the continuous catheterization group (Group CC; n = 100).
Measurements: Duration of the second stage of labor, dose of local anesthetics given, and primary
outcomes were compared by group using the t-test for independent samples. Main secondary
outcomes were postpartum urinary retention and rate of postpartum urinary tract infection (UTI;
asymptomatic bacteruria).
☆ There was no financial support of this work or other conflict of interest.
⁎ Corresponding author. Department of Anesthesia, Wolfson Medical Center, Holon 58100, Israel. Tel.: +972 3 5028229; fax: +972 3 5028218. Reprints will

ot be available.
E-mail addresses: tezri@netvision.net.il, ezri@wolfson.health.gov.il (T. Ezri).
URL: http://www.or.org (T. Ezri).
1 Affiliated with Sackler Faculty of Medicine, Tel Aviv University, Tel Aviv, Israel.

952-8180/$ – see front matter © 2009 Elsevier Inc. All rights reserved.
oi:10.1016/j.jclinane.2008.06.009

mailto:tezri@netvision.net.il
mailto:ezri@wolfson.health.gov.il
http://www.or.org
http://dx.doi.org/10.1016/j.jclinane.2008.06.009


568 S. Evron et al.
Main Results: Duration of the second stage of labor was longer in Group CC than Group IC: 105 ±
72 vs. 75 ± 52 min (P = 0.002). This finding was associated with increased local anesthetic dose
requirement in Group CC during both stages of labor (73 ± 25 mL vs. 63 ± 26 mL; P = 0.005). The
rate of UTI was similar (30%) in both study groups.
Conclusion: Intermittent bladder catheterization was associated with shorter second-stage labor and
less local anesthetic, but the same frequency of postpartum urinary retention and UTI was seen with
both catheterization groups.
© 2009 Elsevier Inc. All rights reserved.
1. Introduction

Although epidural analgesia is considered the most
effective analgesic method for labor pain relief, it is
associated with side effects such as prolonged second stage
of labor, defined by the American College of Obstetricians
and Gynecologists [1] as more than three hours with, and
more than two hours without, regional analgesia in
nulliparous women. Epidural analgesia also may be asso-
ciated with increased requirement for instrumental delivery
and intrapartum urinary retention, necessitating urinary
bladder catheterization [2,3]. The possible role of a distended
bladder on the mechanism of labor prolongation has not been
fully investigated. According to the textbook of Williams [4],
labor may be impeded by any pelvic mass, including full
bladder, rendering delivery difficult or even impossible.
Kantor et al [5] showed that a distended bladder can obstruct
descent of the fetal head at any stage of labor. Reed et al. [6]
and Kerr-Wilson et al. [7] found contradictory results in
parturients laboring without epidural analgesia. Reed et al.
[6] reported that emptying the bladder during the first stage
(active phase) of labor had no effect on the course of labor or
uterine activity. Kerr-Wilson et al. [7] found that uterine
activity during the first stage of labor is increased following
bladder catheterization, although it has no effect on the
course of established labor. In addition, it is not clear which
method of bladder emptying, by either continuous or
intermittent catheterization, is associated with a higher
incidence of urinary tract infection (UTI), or the impact of
these methods on labor duration and outcome. In two
previous studies [8,9], the reported rate of urinary retention in
parturients receiving epidural analgesia was approximately
30%. Hence, some authors [10] advocate bladder assessment
in every obstetrical examination during labor and delivery.

We therefore designed this study to determine the effect of
intermittent versus continuous bladder catheterization on labor
duration and local anesthetic consumption (dose), and to es-
timate the frequency of postpartum urinary retention and UTI.
2. Materials and methods

Holon Medical Center Institutional Human Investigation
Committee approval and patients' written, informed consent
were obtained before the start of the study. We prospectively
enrolled in the study 215 ASA physical status I and II
primiparous women in early spontaneous labor at term, who
requested epidural analgesia, and who had singleton cephalic
presentation and cervical dilatation b 5 cm. Parturients
suffering from pregnancy complications or history of drug
abuse, those taking antibiotic therapy, and those with a
history of urinary bladder pathology or UTI were excluded
from the study.

The delivery ward staff followed a written protocol for
management of parturients, including standards for pushing
and coaching during the second stage of labor. Oxytocin
augmentation was applied according to the “low-dose
protocol” beginning at 0.4 mU/min, with increments of
0.4 mU given every 30 minutes. Before patients received
epidural analgesia in this single-blind study, they were
randomized via computer-generated code, maintained in
sequentially numbered opaque envelopes, to one of two
treatment groups, to receive either intermittent catheteriza-
tion (Group IC) or continuous catheterization (Group CC).
The randomization envelopes were opened just before
administration of epidural analgesia, when visual analog
scale for pain (VAPS) scores reached 30 mm. Investigators
were blinded as to treatment allocation, as the indwelling
bladder catheter was hidden.

On admission to the delivery ward, patients were urged to
void. Before receiving labor epidural analgesia, patients were
given an intravenous (IV) infusion of lactated Ringer's
solution 70 mL/kg. With the patient placed in the stitting
position, an epidural catheter was inserted at the L3-L4
intervertebral space using the loss-of-resistance to saline
technique. Both patient groups received a multiorifice
catheter (Portex, Inc., Keene NH), which was threaded two
to three cm into the epidural space, and through which three
mL of 1.5% lidocaine was injected. The parturient was then
turned to the left lateral position. Five minutes later, 10 mL of
0.2% ropivacaine was injected epidurally in 5 mL incre-
ments. Analgesia was maintained throughout labor and
delivery with patient-controlled epidural analgesia (PCEA;
PCAM syringe pump model P500, IVAC Medical System,
Basingstoke, UK), using a continuous epidural infusion
(5 mL/hr basal infusion rate) and 5 mL patient-controlled
boluses of plain ropivacaine 0.1% with a 20-minute lock-out
interval (20 mL/hr limit). Patients requesting additional
analgesia received a 10 mL bolus of the same ropivacaine
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solution in 5 mL aliquots through the PCEA device. This
bolus dose was included in the 20 mL hourly limit.

Every 90 minutes after epidural insertion, parturients were
assessed clinically by one of three experienced independent
investigators for the diagnosis of urinary retention, by
inspection and palpation of the urinary bladder above the
symphysis pubis. If retention was suspected clinically,
patients were asked to void. In case of an inability to void,
the bladder was emptied by Foley catheter. Amount of urine
was measured and the catheter was removed afterwards. The
same procedure was repeated when indicated. In the
continuous catheterization group (Group CC), a Foley
catheter was placed following the epidural induction until
immediately before delivery.

Measurements recorded included demographics, cervical
dilatation at epidural administration time, duration of
membrane rupture, highest sensory level of the epidural
block, pain score by VAPS (where 0 = no pain and 100 = the
worst imaginable pain), modified Bromage score (0 to 3; 0 =
ability to fully flex the knees and feet, 1 = ablility to flex
knees only, 2 = ability to move feet only, and 3 = inability to
move both feet and knees), total dose of ropivacaine
required, and total fluid input (including oral fluids, which
were limited to 100 mL/hr and IV). In addition, urine volume
at catheterization, total urine output following epidural
induction, duration of first and second stage of labor,
frequency of oxytocin augmentation, labor outcome, and
postpartum urinary retention were recorded. Urinary reten-
tion was defined as the inability to void spontaneously and
the finding of a distended bladder and urine rest of more than
150 mL. Postpartum urinary infection was defined as
asymptomatic bacteruria (100,000 or more colonies of the
same species of bacteria per mL of urine found in two
consecutive specimens of midstream voided urine, at 24 hrs
and 48 hrs). A nurse who was not involved in the study
measured cervical dilatation on bladder catheterization and
recorded the number of catheterizations.

2.1. Statistical analysis

A sample size of 90 patients per treatment group was
adequate to provide the present study with 80% power to
detect a true, by-treatment group difference of 30 ± 70
minutes in the duration of the second stage of labor,
assuming a two-sided alpha of 0.05. A total of 100 subjects
per treatment group was enrolled to preserve the study power
in the event that reality deviated from statistical assumptions.
Analysis of data was carried out using the SPSS 900
statistical analysis software (SPSS Inc, Chicago, IL). For
continuous variables, descriptive statistics were reported as
means ± standard deviation. Normalcy of distribution of
continuous variables was assessed using the Kolmogorov-
Smirnov test (cut-off value of P = 0.01). Continuous
variables that could not be normalized via log transformation
were compared by treatment group using the Mann-Whitney
U test. Normally distributed continuous variables (ie, bladder
volume) were compared by treatment group using the t-test
for independent samples. Categorical variables were
described using frequency distributions and are presented
as frequency (%). The chi-square test was used to detect
differences in categorical variables by treatment group.
Univariate general linear modeling (GLM) was used to
predict associations between duration of second stage of
labor, including treatment group and oxytocin as fixed
factors and maternal weight and local anesthetic dose
covariates. All tests are two-sided and considered significant
at a P-value b 0.05.
3. Results

Of the 215 parturients who were recruited to the study,
6 were excluded (three each from the two study groups)
because of precipitous labors, for a total of 209 parturients
who completed the study. Patients of both groups were
similar with respect to age, gestational age, fetal birth
weight, cervical dilatation, membrane rupture (artificial and
spontaneous), sensory level of epidural block, VAPS, and
duration of the first stage of labor. Parturients of Group CC
were heavier than those of Group IC by an average of
4 kg, and oxytocin augmentation was used more frequently
in Group CC than Group IC (Table 1). Labor and urinary
catheterization data are presented in Table 2. The second
stage of labor was significantly longer in Group CC, 105 ±
72 min, compared with Group IC, 75 ± 52 min. Patients
from Group CC group also required higher ropivacaine
doses (Table 3). When dividing the ropivacaine dose,
required according to the different stages of labor,
significantly higher doses were needed in Group CC than
Group IC during all stages of labor. Modified Bromage
scores were higher in Group CC one hour after the
epidural and at the end of the first stage of labor (Table 3).
The uterine cervix was dilated to 6 ± 3 cm when the
intermittent catheter (Group IC) was first introduced into
the bladder versus a dilation of 3 ± 1 cm in Group CC
(P = 0.001; Table 2). Bladder volume and cervical
dilatation at each catheterization are shown in Table 2. In
Group CC, these volumes were not measured as the Foley
catheter was inserted in this group in non-distended
bladders, following epidural induction. Overall, 66 Group
IC patients (60%) required only one catheterization.
Twenty-three patients (21%) needed two catheterizations,
while 5 patients (4.5%) needed three catheterizations.
When tailoring the number of catheterizations to stage of
labor, 45 patients (41%) needed one catheterization, 23
patients (21%) needed two catheterizations, and 5 patients
(4.5%) needed three catheterizations in the first stage of
labor versus 21 patients (19%) who needed one catheter-
ization in the second stage. The total number of patients in
Group IC who were falsely diagnosed as having bladder
distension (urinary retention) was 8 (8.5%), which is the



Table 1 Demographic data and obstetric characteristics of analgesia

Intermittent catheterization
group n = 109

Continuous catheterization
group n = 100

P-value

Age (yrs)a 25 ± 4 26 ± 4 0.38
Height (cm)a 164 ± 6 164 ± 6 0.83
Weight (kg)a 74 ± 11 78 ± 13 0.012 ⁎

Fetal birth weight (g)a 3,140 ± 450 3,129 ± 460 0.85
Gestational age (wks)a 40 ± 2 40 ± 2 0.74
Cervical dilatation (cm)a

-at epidural application 3 ± 1 3 ± 1 0.6
-at membrane rupture (spontaneous or artificial) 3 ± 1 3 ± 1 0.54
Vaginal examinations during labor (n)a 7 ± 3 8 ± 3 0.26
Patients requiring internal uterine pressure
measurement (n; %)

9 (8.2) 8 (8.8) 0.97

Membranes rupture duration (min)a 105 ± 196 105 ± 203 0.98
Oxytocin augmentation (n; %)b 55 (50.5) 67 (67) 0.017 ⁎

Results are presented as means ± SD, or numbers (percentages). Data were compared using the at-test for independent samples or bchi-square analysis.
⁎ Difference reached statistical significance.
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rate of false negativity in the clinical estimation of urinary
retention. Eighty-six patients (91.5%) were defined as
having true retention (≥ 150 mL post-void residual bladder
volume). Total fluid input was higher in Group CC (P =
0.012), as was total urine output (P = 0.029; Table 2).
Both groups had a 30% similar frequency of UTI. Only
one patient, from Group IC, suffered from postpartum
urinary retention (a residual bladder volume of 500 mL). In
the GLM of stage II of labor, group and oxytocin exposure
were entered as fixed factors, while maternal weight and
duration of first stage of labor, local anesthetic require-
ment, number of pelvic examinations, and total number of
catheterizations were entered as covariates. This model was
Table 2 Urinary characteristics and outcome of labor

Intermittent
group n = 10

Cervical dilatation at first catheterization (cm)a 6 ± 3
Cervical dilatation at second catheterization (cm)a 8 ± 2
Bladder volume at first catheterization (mL) 407 ± 272
median (range)a 300 (100-14

Bladder volume at second catheterization (mL) 236 ± 148
median (range)a 200 (80-700

Bladder volume at third catheterization (mL) 360 ± 65
median (range)a 350 (300-45

Total fluid input (mL)a 1780 ± 620
Total urine output (mL)a 540 ± 380
Duration of labor (min)a

-1st stage 374 ± 178
-2nd stage 75 ± 52
Spontaneous delivery (n; %)b 91 (83.5)
Instrumental delivery (n; %)b 4 (3.7)
Cesarean delivery (n; %)b 14 (12.8)
Urinary infection (n; %)b 31 (28.4)

Results are presented as means ± SD, or numbers (percentagea). Data were com
⁎ Difference reached statistical significance.
significant (P b 0.0001) and explains approximately 80%
of the variability noted in duration of the second stage of
labor. Duration of the first stage of labor, number of pelvic
examinations, and group allocation were significantly
associated with duration of second stage. Group allocation
remained significantly associated with duration of second
stage of labor even after controlling for all other variables
in the model. When controlling for other covariates,
maternal weight and local anesthetic dose were not
associated with the duration of second stage of labor
(Table 2).

The number of patients who had instrumental or operative
delivery was similar in both study groups. These patients
catheterization
9

Continuous catheterization
group n = 100

P-value

3 ± 1 0.001 ⁎

00)

)

0)
2047 ± 820 0.012 ⁎

690 ± 470 0.029 ⁎

373 ± 186 0.92
105 ± 72 0.002 ⁎

78 (78) 0.2
3 (3) 0.2
19 (19) 0.2
29 (29) 0.9

pared using the at-test for independent samples or bchi-square analysis.



Table 3 Characteristics of analgesia and motor block

Intermittent
catheterization
group n = 109

Continuous
catheterization
group n = 100

P

Highest sensory
level (thoracic; T)a

9 ± 1 8 ± 1 0.21

VAS 0-100
-before epidural 80 ± 15 82 ± 12 0.20
-one hr after
epidural

12 ± 8 12 ± 9 0.86

-end of 1st stage 7 ± 5 6 ± 4 0.40
Bromage scorea

-one hr after
epidural
-score 1 (%) 69 (63.3) 38 (38) 0.0001 ⁎

-score 2 (%) 40 (36.7) 62 (62) 0.0001 ⁎

end of 1st stage
-score 1 (%) 71 (65) 34 (34) 0.001 ⁎

-score 2 (%) 38 (35) 66 (66) 0.001 ⁎

Total ropivacaine
requirement (mL)a

63 ± 26 73 ± 25 0.005 ⁎

-1st hour 8.8 ± 12 14 ± 5 0.001 ⁎

-1st stage
of labor

48 ± 21 55 ± 20 0.04 ⁎

-2nd stage
of labor

11.6 ± 9 16.4 ± 12 0.005 ⁎

Results are presented as means ± SD, or numbers (percentages). Data
were compared using at-test for independent samples.
VAS = visual analog scale.

⁎ Difference reached statistical significance.
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were not included in the statistical analysis of the duration of
second stage of labor and urinary omplications.
4. Discussion

The results of this study show that continuous bladder
catheterization following epidural analgesia administration
did not shorten labor duration; on the contrary, continuous
bladder catheterization prolonged the second stage of labor.
Furthermore, bladder catheterization, regardless of method
used, was equally associated with UTI.

Many parturients who receive epidural analgesia are
unable to void and require bladder catheterization at some
stage during labor [5-7,10,11]. Catheterization carries a risk
of urethral dilatation, trauma, stricture, bacteruria, and UTI,
and it has a negative psychological impact on the parturient
[8,12]. Earlier studies found that emptying the urinary
bladder has no effect on uterine dynamic activity [6] as
measured before and after catheterization in the same
patients. Another study [7] found increased uterine activity
after bladder catheterization but with no significant effect on
the speed of labor progression. Thus far, it has not
been determined whether intermittent or continuous bladder
catheterization is preferable in preventing possible labor
dystocia and reducing the frequency of UTI [4,6,9,12,13].

In our study, we expected to see a shorter duration of the
second stage of labor in Group CC. Surprisingly, the opposite
happened: the second stage of labor was longer in Group CC.
A possible explanation for this finding is that women in
Group CC were significantly larger and thus required more
epidural local anesthetic. Higher doses of ropivacaine were
required in Group CC during all labor stages. Consequently,
motor block (recorded as Bromage score) was more
pronounced, supposedly resulting in dysfunctional labor
and longer duration of the second stage of labor. This
explanation is supported by previous work showing
clinically significant motor block as a result of repeated
bolus doses [14] or after prolonged infusion [15] of epidural
bupivacaine. Extensive motor block may impair maternal
expulsive efforts during the second stage of labor and,
therefore, prolong labor duration [16]. Some obstetricians
suggest that pelvic floor relaxation prevents normal rotation
of the fetal head, prolongs duration of the second stage of
labor, and increases the propensity for instrumental delivery.

Another possible reason for the increased ropivacaine
consumption in Group CC is patient discomfort caused by
the indwelling bladder catheter. However, when GLM was
used, only the number of pelvic examinations and group
allocation were significantly (P b 0.0001) associated with
duration of second stage of labor. Interestingly, maternal
weight and local anesthetic dose were not associated with
duration of second stage of labor.

The effect of epidurally administered local anesthetics on
bladder function during labor is still disputed. Some authors
found no effect [5,9], while others found distinct bladder
function disturbances, attributed to local anesthetics
[6,7,10,11,17]. The reported rate of urinary retention during
labor with epidural analgesia ranges between 21% and 53%
[4,5,8,9,11,12,18,19], as compared with zero incidence of
retention with intramuscular meperidine [20].

Ambulation during labor is possible and decreases the
incidence of urinary retention to 8%. The percentage of
patients' ambulating is increased by omitting the epidural
test dose [21], using 0.08% ropivacaine plus fentanyl instead
of 0.08% bupivacaine plus fentanyl [22], or in parturients
receiving 2.5 mg of intrathecal bupivacaine with epinephrine
and sufentanil [23]. In the present study, 60% of Group IC
needed a single catheterization, 21% required two catheter-
izations, and 4% needed three catheterizations. An over-
distended bladder may necessitate repeated catheterizations
and increase the risk of UTI [13,24]. The relatively high
urine volume (407 mL) measured at the first catheterization
in Group IC raised the question of how frequently the urinary
bladder should be evaluated during labor or whether
clinicians should change their practice. Bladder overdisten-
sion may also be associated with postpapartum bladder
dysfunction [25]. Only one patient in Group IC developed
postpartum urinary retention. The rarity of this complication
is consistent with previous reports [12,26]. As the rate of
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postpartum urinary retention, instrumental delivery, and
maternal fetal outcomes were the same in both groups, it
shows non-significance of 30 minutes' difference in the
second stage and the mode of bladder catheterization.

In the present study, continuous catheterization was as-
sociated with a prolonged second stage of labor, higher dose
of local anesthetic requirement, and increased motor block.

The relatively high urine volume measured at the first
catheterization in Group IC deserves further evaluation
and eventually may change clinicians' practice of blad-
der evaluation in parturients having epidural analgesia
during labor.

The lack of ambulation also might have contributed to the
high frequency of urinary retention noted in Group IC,
necessitating at least one catheterization in 60% of patients.
Labor outcome (instrumental or cesarean delivery) was
similar as a result of the identical potency of analgesia and
the same anesthetic regimens employed in both groups.

Our study shows that intermittent catheterization of the
urinary bladder was associated with a shorter second stage of
labor than was continuous bladder catheterization. There-
fore, continuous catheterization offered no advantage over
intermittent bladder catheterization in duration of labor, labor
outcome, or UTI rate.
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