
Introduction

Postpartum urinary retention (PPUR) is an upsetting condition 
that has no standard literature definition. It has been variably 
defined as the abrupt onset of aching or acheless inability to 
completely micturate, requiring urinary catheterization, over 
12 h after giving birth (1) or not to void spontaneously within 
6 h of vaginal delivery (2-4). In 2001, Calgary Health Region’s 
Policy and Procedures outlined acute urinary retention as the 
catheterization of the bladder within the first 24 h postpartum 
for not voiding within 6 h postpartum, to micturate often in 
small amounts, or to have an urge to micturate but can not 
or to be catheterized for any reason for an amount of 500 mL 
output within the first 24 h postpartum (5). One year later, 
the presence of painful, palpable, or percussible bladder in a 
patient who is unable to pass any urine was the new defini-
tion of acute urinary retention, changed by the International 
Continence Society (6). Because of this disagreement, and 
as asymptomatic cases often remain undiagnosed, the exact 
incidence of PPUR is unknown. However, in the literature, 
the estimated incidence of PPUR varies between 0.05% and 
37 % (7). 
Postpartum urinary retention has been classified into overt 
and covert retention by Yip et al. (3). Women who are unable 
to micturate spontaneously within 6 h after vaginal delivery 

are categorized as having overt (symptomatic) urinary reten-
tion. Covert (asymptomatic) urinary retention is defined as 
having a postvoid residual bladder volume (PVRBV) of more 
than 150 mL, detected by ultrasound or by catheterization, 
with no symptoms of urinary retention.
The precise pathophysiology of PPUr is still unknown; how-
ever, it is likely to be multifactorial, including physiological, 
neurological, and mechanical processes in the postpartum 
period (7). Inappropriate or delayed diagnosis and manage-
ment of PPUR can lead to bladder dysfunction, urinary tract 
infection, and catheter-related complications (8). 
Detection of patients who are at risk for developing PPUR 
might prevent PPUR and its complications. Thus, we aimed 
to assess the obstetric risk factors that can predict the occur-
rence of PPUR in women who delivered vaginally.

Material and Methods

This case-control study was conducted in Dr. Zekai Tahir 
Burak Woman’s Health Education and Research Hospital 
between January 2014 and April 2014. The study was approved 
by the institutional review board; 234 consecutive women 
who delivered term singletons vaginally after uncomplicated 
pregnancies were included. All participants gave informed 
consent.
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Objective: To assess the obstetrics risk factors for postpartum urinary retention after vaginal delivery.
Material and Methods: Of 234 women with a vaginal delivery, 19 (8.1%) women who had postpartum urinary retention were cases, and 215 
(91.9%) women who did not were controls. Postpartum urinary retention was defined as the presence of postvoid residual bladder volume 
≥150 mL or the inability to void within 6 hours after vaginal delivery. Logistic regression analysis identified risk factors for urinary retention.
Results: Prolonged duration of the second stage of labor (OR=0.46, 95% CI for OR=0.06-3.67, p<0.001), presence of episiotomy (OR=0.07, 95% 
CI for OR=0.01-0.68, p=0.022) and perineal laceration (OR=97.09, 95% CI for OR=7.93-1188.93, p<0.001), and birth weight of >4000 g for the 
newborn (OR=0.04, 95% CI for OR=0.01-0.20, p<0.001) were found as independent risk factors for postpartum urinary retention after vaginal 
delivery.
Conclusion: Postpartum urinary retention after vaginal delivery is a relatively common condition. Awareness of risk factors, including pro-
longed second stage of labor, episiotomy, perineal lacerations, and macrosomic birth, may allow us to take the necessary precautions against 
this complication. (J Turk Ger Gynecol Assoc 2014; 15: 140-3)
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Immediately after the first micturition in the postpartum period, 
all of the women underwent a transabdominal ultrasound 
(Mindray model DC7) to estimate PVRBV. The transducer was 
located in the midline on the top of the symphysis pubis to 
obtain the longitudinal and transverse scan of the bladder. 
The widest diameter in the transverse scan in cm (D1), the 
anteroposterior diameter in longitudinal scan in cm (D2), and 
the cephalocaudal diameter in the longitudinal scan in cm (D3) 
were recorded. Estimated PVRBV was calculated by using the 
formula D1×D2×D3×0.7 (9).
Women in whom the estimated PVRBV ≥150 mL or who 
were unable to micturate within 6 hours after vaginal delivery 
were defined as the cases. Women who had an estimated 
PVRBV<150 mL were defined as the controls.
For all participants, maternal and neonatal demographic char-
acteristics (such as age, parity, body mass index (BMI) of the 
woman, birth weight, head circumference measurement of 
newborn); gestational age at onset of labor; use of oxytocin and 
analgesia; duration of the first, second, and third stage of labor; 
fundal pressure during the second stage of labor; macrosomic 
delivery (birth weight >4000 g); perineal laceration; episioto-
my; and postpartum urinary symptoms (dysuria, frequent urge 
to urinate without being able to pass much urine, and feeling 
like bladder not completely empty) were collected.
Statistical analysis was performed using the Statistical Program 
for Social Sciences (SPSS, Version 15.0; Chicago, IL, USA). 
The normal distribution of the variables was analyzed by 
the Kolmogorov-Smirnov test. Continuous variables with nor-
mal distribution are presented as mean±standard deviation. 
Median (minimum-maximum) value was used where a normal 
distribution was absent. Quantitative variables are given as 
number (percentage). Statistical comparison was carried out 
by chi-square (χ2), Mann-Whitney U- and independent sample 
t-tests where appropriate. Logistic regression model was per-
formed to analyze risk factors for PPUR. P<0.05 was consid-
ered statistically significant.

Results

Among 234 consecutive women recruited in our study, 19 
women had PPUR, with an overall incidence of 8.1%. Of these 
19 cases, 18 (7.7%) were covert (asymptomatic) retention, and 
1 (0.4%) was overt (symptomatic) retention.
The characteristics of women and newborns are listed in  
Table 1. There was no significant difference regarding maternal 
age, gravidity, parity, BMI, gestational period, time between 
birth to first void, postpartum urinary symptoms of women, and 
head circumference of newborns between cases and controls. 
However, the mean birth weight of newborns for cases was sta-
tistically significantly heavier than the controls (3745.79±432.18 
grams vs. 3493.63±492.68 grams, p<0.032). Also, the mean 
PVRBV of cases was significantly higher than controls  
(202.11±60.15 mL vs. 57.84±26.63 mL, p<0.001). 
With respect to obstetric characteristics, there were no sig-
nificant differences in duration of the first stage (714. 21±44.10 
minutes vs. 693.26±65.20 minutes, p=0.171) and the third stage 
of labor (4.74±0.45 minutes vs. 4.79±2.83 minutes, p=0.934) 

between cases and controls, respectively. But, the mean dura-
tion of the second stage of labor was statistically significantly 
longer in cases as compared to controls (38.42±9.44 minutes 
vs. 23.00±11.72 minutes, p<0.001). Chi-square test showed 
that cases and controls were similar with regard to incidence 
of labor induction with intravenous oxytocin (p=0.811) or anal-
gesia use during labor (p=0.636). However, the incidence of 
fundal pressure during the second stage of labor, macrosomic 
newborn, episiotomy, and perineal laceration were more com-
mon in cases than in controls (Table 2). 
When we examined the potential risk factors for PPUR by 
logistic regression model (Table 3), parity, use of analgesia 
during labor, duration of the first stage of labor, labor induction 
with intravenous oxytocin, fundal pressure during the second 
stage of labor, and time between birth to first void were not 
significantly related to PPUR. Prolonged duration of the sec-
ond stage of labor (W=16.13, OR=0.46, 95% CI for OR=0.06-
3.67, p<0.001), presence of episiotomy (W=5.25, OR=0.07, 
95% CI for OR=0.01-0.68, p=0.022), perineal laceration repair 
(W=12.81, OR=97.09, 95% CI for OR=7.93-1188.93, p<0.001), 
and birth weight of >4000 g for the newborn (W=13.99, 
OR=0.04, 95% CI for OR=0.01-0.20, p<0.001) were significant 
risk factors to predict PPUR after vaginal delivery.

Discussion

In our study, PPUR after vaginal delivery was found as a rela-
tively common occurrence, with an incidence of 8.1% (19/234). 
In the literature, the incidence of PPUR varies widely (10, 11). 
But, the estimated incidence is likely to be more, since most 
cases often remain unforeseen. Overt retention is easily detect-
ed, while covert retention is identified only by ultrasound or by 
catheterization, since most women give no symptoms.

Table 1. Characteristics of women and newborns

 Cases  Controls
 (n=19) (n=215) p*

Maternal Age (years) 27.79±7.18 26.38±5.93 0.331

Gravidity 1 (1-3) 2 (1-4) 0.475

Parity 1 (0-2) 1 (0-3) 0.723

Body Mass Index (kg/m2) 26.24±1.47 26.07±1.57 0.646

Gestational period (days) 267.74±8.96 267.56±7.46 0.924

Birth weight (grams) 3745.79±432.18 3493.63±49268 0.032

Head circumference  50.00±0.94 49.96±0.96 0.871 
(cm) 

Time birth to the first  3.93±1.61 3.11±1.09 0.042 
void (hours) 

PVRBV (mL) 202.11±60.15 57.84±26.63 <0.001

Postpartum urinary  4 (21.1) 31 (14.4) 0.498 
symptoms 

Data were presented as mean±standard deviation, median (minimum-
maximum and number (%)
PVRBV: postvoid residual bladder volume
*p<0.05 was considered statistically significant.
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In the literature, many different obstetrical risk factors have 
been considered for the pathogenesis of PPUR; however, the 
exact etiology of PPUR has not been clearly identified. The inci-
dence of PPUR has been found to be higher in primigravidae 
than in multigravidae (10, 12). In the present study, however, 
parity was not a risk factor for PPUR. A high incidence of PPUR 
was reported in patients with regional anesthesia (12, 13) and 
instrument-assisted vaginal delivery (14). But, in our study, 
there were no women who had regional analgesia or instru-
mental delivery. In a retrospective analysis of 11,108 vaginal 
deliveries by Pifarotti et al. (15), PPUR was detected in 105 
women, and fundal pressure during the second stage of labor 
was an important risk factor for the development of PPUR. In 

our current study, although fundal pressure was statistically 
more common among the cases than among the controls, it 
was not found as an effective factor for PPUR in the regression 
analysis model. 
We identified that a prolonged second stage of labor and 
delivery of macrosomic newborn were the risk factors associ-
ated with the occurrence of PPUR. Similarly, Kekre et al. (16) 
reported that the lengths of the first and second stages of labor 
were directly related to postpartum urine residual volume, and 
labor duration ≥700 min was also associated with a greater 
incidence of PPUR. It is possible that mechanical strength 
applied to the pelvic muscle floor during prolonged second 
stage of labor, in addition to the rise in abdominal pressure with 
a macrosomic baby, may contribute to pelvic and pudendal 
nerve damage, resulting in neurologic impairment of micturi-
tion and, therefore, urinary retention. 
We also found that the PPUR incidence was higher in women 
who had perineal lacerations and episiotomy than in women 
who had none. Although, episiotomy, birth canal injury, and 
severe perineal lacerations were reported as being related to 
increased risk of urinary retention in some studies (10, 17), in 
a recent cross-sectional study, these factors were not found to 
be effective in developing PPUR (16). However, we think that 
the pain caused by the repair of episiotomy or lacerations might 
result in reflex urethral spasm, and PPUR occurs subsequently.
Postpartum urinary retention can damage detrusor muscles and 
parasympathetic nerves of the bladder wall and change detrusor 
function, as well. Also, increased levels of progesterone during 
pregnancy and the early puerperium period might cause bladder 
atony and facilitate detrusor damage (12, 18, 19). If any delay or 
misdiagnosis of PPUR occurs, the damage can be irreversible. 
Thus, early diagnosis and appropriate treatment approaches 
have great importance. An indwelling catheter can be used for 
2 or 3 days if the woman is unable to void; in cases of persistent 
PVRBV of more than 150 mL, an intermittent clean catheteriza-
tion is applied until the PVRBV is less than 150 mL (16). 
According to the RCOG Incontinence in Women Study Group, 
every postdelivery woman should void within 6 hours; if not, 
catheterization should be performed (20). Also, both the 
NICE guideline on Postnatal Care and the WHO Technical 
Consultation on Postpartum and Postnatal Care state that if 
there is no voiding within 6 hours of birth and the struggle of 
voiding methods is not successful, the bladder volume should 
be assessed, and catheterization should be considered (21, 
22). Although ultrasonographic measurement of PVRBV in the 
postpartum patient is doubtful, due to postpartum uterine size 
(7), several authors (23, 24) offer assessment of the bladder 
accurately by ultrasound, even in the postpartum period. In 
a recent review including 24 studies, it was concluded that a 
standard treatment guideline for PPUR is necessary, since there 
is no sufficient evidence about the catheterization methods for 
overt PPUR (25). In the same review, it was recommended that 
both overt and covert PPUR should be regarded as serious con-
ditions. Routine use of bladder scanning by ultrasonography in 
the early postpartum period may be beneficial. Future studies 
investigating the cost-effectiveness and advantages of routine 
postpartum bladder scanning are needed.

Table 3. Logistic regression analysis of risk factors for PPUR 

    95% CI  
 Wald p* OR for OR

Parity 0.54 0.461 0.46 0.06-3.67

Analgesia during labor 0.77 0.381 0.97 0.89-1.05

Duration of the first stage 0.29 0.591 0.53 0.05-5.31

Duration of the second stage 16.13 <0.001 0.89 0.84-0.94

Labor induction with IV  0.01 0.983 0.99 0.46-2.14 
oxytocin 

Fundal pressure 0.71 0.247 0.44 0.11-1.78

Episiotomy 5.25 0.022 0.07 0.01-0.68

Perineal laceration 12.81 <0.001 97.09 7.93-1188.93

Macrosomic newborn 13.99 <0.001 0.04 0.01-0.20

Time from birth to the  1.96 0.161 8.88 0.42-188.19 
first void 

OR: odds ratio; CI: confidence interval;  PPUR: postpartum urinary retention
*p<0.05 was considered statistically significant

Table 2. Obstetrics characteristics

 Cases  Controls
 (n=19) (n=215) p*

Duration of the first stage  714.21±44.10 693.26±65.20 0.171 
(min) 

Duration of the second  38.42±9.44 23.00±11.72 <0.001 
stage (min) 

Duration of the third  4.74±0.45 4.79±2.83 0.934 
stage (min) 

Labor induction with IV  8 (42.1) 103 (47.9) 0.811 
oxytocin 

Analgesia during labor 10 (52.6) 99 (46.0) 0.636

Fundal pressure 9 (47.4) 44 (20.5) 0.018

Macrosomic newborn 8 (42.1) 13 (6.0) <0.001

Episiotomy 15 (78.9) 102 (47.4) 0.015

Perineal laceration 13 (68.4) 49 (22.8) <0.001

Data were presented as mean±standard deviation and number (%).
*p<0.05 was considered statistically significant.
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In conclusion, PPUR is a relatively common condition that can 
cause irreversible damage to bladder function. Longer second 
stage of labor, delivery of a macrosomic newborn, the pres-
ence of perineal lacerations, and episiotomy are significant risk 
factors for the development of PPUR. Awareness of risk factors 
may allow the obstetrician to prevent this complication. Further 
studies with more participants are needed to identify the exact 
etiology of PPUR and to clarify whether routine postpartum 
bladder scanning is cost-effective and beneficial.
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