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Increased bladder injury rate during emergency and
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Abstract

Objective: Bladder injury is one of the complications of cesarean section (CS). It is reported that the overall incidence of bladder injury is 0.22-
0.44% of CS. It is, however, unclear what factors influence this rate. The aim of this study was to determine if there is a difference in bladder injury
rate between scheduled and emergency CS, as well as in primary and repeat CS at a large metropolitan hospital that serves a population at high
risk for obstetric complications. In addition, the use of urology consultation following bladder injury and whether demographic factors and labor
characteristics affect the rate of bladder injury were investigated.

Material and Methods: A total of 8,488 records were reviewed (4,292 primary CS and 4,196 repeat CS) from January 1, 2013 to December 31,
2020. The incidence of bladder injury was calculated and the rate of intraoperative urology/urogynecology consultation was recorded. Then the
association between bladder injury and intraoperative urology/urogynecology consultation and between bladder injury and maternal age, body
mass index (BMI), and gestational age were compared.

Results: There was a significant increase in risk of bladder injury in repeat CS versus primary CS (p=0.01). There was also a significant increase
in risk of bladder injury in emergency CS versus scheduled CS (p=0.04). Intraoperative urogynecology/urology consultations were significantly
higher in the bladder injury versus no bladder injury groups (p<0.0001). Both emergency CS and repeat CS are predictors of bladder injury with
odd ratios of 5.7 and 7.4, respectively.

Conclusion: These results add to the existing evidence that bladder injury is a rare complication in CS that may occur more often in women undergoing
repeat or emergency CS than primary or scheduled CS. Given that the risk increases with repeat or emergency CS, patients should be made aware of such
risks and surgeons should make careful intraoperative considerations with close postoperative follow-ups. (J Turk Ger Gynecol Assoc 2023; 24: 97-100)
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Introduction recent literature these complications are widely discussed.

Uterine rupture, abnormal placentation, ectopic pregnancy,

According to the National Center for Health Statistics, the and preterm birth are most common (4). In a meta-analysis

cesarean section (CS) delivery rate in the United States was emergency CS was associated with significantly more maternal

31.9% for 2020, representing a steady increase since 1996
with a brief decline in 2008 and 2009 (1). As the CS rate has

and fetal complications and mortality than elective CS (5).

During a CS, the most common approach is to make a low

increased, maternal mortality and morbidity have also risen
steadily over the last three decades (2). In 2004 it was reported
that the overall complication rate from CS was 21.4% (3). In

transverse incision across the lower uterine segment. Anterior
to this location is the bladder. Creating a bladder flap depends
on the physician’s preference and the time available for the
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procedure. Most physicians avoid creating a bladder flap since
there is no evidence that supports the bladder flap as a method
to reduce bladder injury (6). On the contrary, there is evidence
showing that bladder flap formation is associated with short-
term urinary complaints, such as urinary retention and dysuria
(7-9). There is, however, an increased operative time in CS
deliveries when a bladder flap was created versus those when
bladder flap was omitted (9,10).

The overall bladder injury incidence is reported to be 0.22-
0.44%. Furthermore, these rates are 0.11-0.42% for primary CS
and 0.27-0.81% for repeat CS (11-14). Repeat CS is the primary
risk factor for bladder injury (12). The reason is attributed to
the formation of adhesions postoperatively and it is shown
that the incidence of adhesive disease following a primary
CS ranges from 46-65% (15). In patients with repeat CS, the
bladder may be adherent to the lower uterine segment where
the hysterotomy is commonly made. Bladder injuries can
occur at the time of bladder flap creation, hysterotomy and
even closure of the hysterotomy because of the proximity of the
bladder to the inferior aspect of the hysterotomy. Unfortunately,
in emergency CS, diligent and careful dissection is not the most
important priority. Failed vaginal delivery continues to be the
major cause of emergency CS, primarily due to fetal distress
and abnormal fetal position (16). Emergency CS was reported
to be accompanied by significantly more maternal and fetal
complications and mortality than elective CS in a meta-analysis
(5). Although there are case reports of bladder injury during
emergency CS, there is no clear data showing whether there is
an association or not.

It has been reported that repeat CS is a risk factor for bladder
injury (13). In this study, the aim was to determine if there
is a difference in bladder injury rates between scheduled
and emergency CS, and between primary and repeat CS
at a large metropolitan hospital that serves a population at
high risk for obstetric complications. In addition, the use of
urology consultation following bladder injury and whether
demographic factors and labor characteristics affect the rate
of bladder injury were investigated. Recommendations will be
made, based on the findings of this study.

In a major study, the overall incidence of bladder injury was
0.28%, with an incidence of 0.56% during repeat CS and 0.14%
during primary CS (13). To show such an effect, at least 3,103
cases per group needed to be reviewed. Despite fast-paced
developments in this medical field, there is no large and recent
study investigating bladder injury in repeat and emergency
CS in the last two decades. In the present study, 8,488 records
were reviewed, consisting of 4,292 primary CS and 4,196 repeat
CS from January 1, 2013 to December 31, 2020. This study is
the first to investigate the association between bladder injury
and intraoperative urology/urogynecology consultation and
between bladder injury and maternal age, body mass index
(BMI), and gestational age.

Material and Methods

This was aretrospective cohort study that received Ascension St.
John Hospital Institutional Review Board exemption (approval
number: 1790154) and exemption for informed consent.
A chart review was performed of women who underwent
either a scheduled or emergency CS delivery at a large urban
metropolitan hospital. The inclusion criterion was women (18
years and older) who underwent a scheduled or emergency
CS delivery from January 1, 2013, to December 31, 2020. The
billing data was queried for cases using the ICD-9 codes of
740, 741, 742, and 744 as well as ICD-10 codes of 10D00Z1,
10D00Z2 and 10D00Z0. Once the cases were identified, the
operative reports were reviewed for surgical details, as well
as the anesthesia and nursing reports, to identify the pertinent
variables. The following variables were collected from these
charts: patient demographics, BMI, gestational age at delivery,
primary or repeat CS, reason for CS, bladder injury noted at the
time of surgery, if the patient had been in labor, and the type of
anesthesia. The primary outcome was the incidence of bladder
injury. The secondary outcomes were intraoperative urology/
urogynecology consultation, demographic characteristics, and
the nature of the CS (repeat or emergency).

Statistical analysis

Statistical analysis was done using SPSS version 25.0 (IBM
Inc., Armonk, NY, USA) and a p-value of less than 0.05 was
considered to indicate statistical significance.

Comparisons were made between the group that had
no bladder injury and the group that had bladder injury.
Continuous variables were analyzed using the mean with
standard deviation or median with range or interquartile
range. Categorical variables were analyzed using frequency
distributions and chi-squared test. Univariable analysis of
factors associated with bladder injury were assessed using
Student’s t-test and the chi-squared analysis. Non-parametric
tests were used for data that are non-normally distributed.
A Mann-Whitney U test was used for analysis of the cervical
dilation due to the skew and variability. Multivariable analysis of
bladder injury was performed using logistic regression.

Results

A total of 8,488 CS reports were reviewed, dating from January
1, 2013, to December 31, 2020. There were 3,838 emergency
CS (45%) and 4,650 (55%) scheduled CS. There were also
4,292 primary CS (51%) and 4,196 repeat CS (49%). There
was a total of 28 cases of bladder injury identified including
18 (64%) during emergency CS versus ten (36%) during
scheduled CS (p=0.04). Furthermore, seven (25%) of bladder
injury cases were primary CS versus 21 (75%) in repeat CS
(p=0.01). Intraoperative urology/urogynecology consultation
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was made in 24/28 (86%) of bladder injury cases versus 0%
in the “No Bladder Injury” group (p<0.0001) (Table 1). The
mean gestational age in weeks in the No Bladder Injury group
was 37.7x3.1 versus 37.4+3.3 in the “Bladder Injury” group
(p=0.68) (Table 2). There was a significant difference in the
proportion of women in “No Bladder Injury” group (32%) being
in labor versus 57% in “Bladder Injury” group (p=0.004).

A significant increase was found in the risk of bladder injury
in repeat CS versus primary CS (p=0.01). There was also a
significant increase in the risk of bladder injury in emergency CS
versus scheduled CS (p=0.04). Intraoperative urogynecology/
urology consultations were significantly more common in the
bladder injury group versus no bladder injury group (p<0.0001).
Both emergency CS and repeat CS were predictors of bladder
injury with odd ratios of 5.7 and 7.4, respectively (Table 3).

Discussion

This study shows an increased risk of bladder injury in the
setting of emergency CS versus scheduled CS with a relative

Table 1. Cesarean section delivery characteristics in
the study sample

Delivery and post-delivery
No bladder | Bladder
injury, injury,
(n=8460) | (n=28) | P-value
n (%) n (%)
Failed operative delivery | 71 (1) 0(0)
Cesarean delivery 0.04
Emergent 3820 (45) 18 (64)
Scheduled 4640 (55) 10 (36)
Cesarean delivery 0.01
Primary 4285 (51) 7 (25)
Repeat 4175 (49) 21 (75)
Foley catheter 8457 (100) 28 (100) -
S;Efﬁ‘t‘;;‘(’)l;’gy 1(0) 24 (86) <0.0001

Table 2. Patients’ background characteristics

Background
No bladder | Bladder
injury, injury,
(n=8460) | (n=28) p-value
Mean = SD | Mean * SD
Age (years) 30.0+5.8 31.1+5.0 0.30
Body massindexat | 53¢ 7 32.9+6.9 0.28
admission
Gestational age (wks.) | 37.7+3.1 37.4+3.3 0.68

SD: Standard deviation, BMI: Body mass index

Table 3. Logistic regression analysis for the risk of
bladder injury

Characteristics Odd ratio | p-value | 95% CI
Emergency CS 6.68 <0.0001 2.5,13.0
Repeat CS 7.42 <0.0001 3.0, 18.6
CS: Cesarean section, CI: Confidence interval

risk (RR) of 100%. In addition, a higher risk of bladder injury
was associated with repeat CS versus scheduled CS (RR: 68%).
In cases where bladder injury was suspected, urogynecology/
urology was most likely to be consulted intraoperatively. There
was no association between having a bladder injury and
maternal age, BMI, and gestational age at the time of delivery.
CS increases the risk of postoperative adhesions at the surgical
site (17). Since the bladder is in close proximity to the anterior
uterus, it can be affected by nearby anatomical changes.
Adhesions were present in 37% of patients with prior CS while
these were only found in 10% of patients with no prior CS in a
study that evaluated over 15 thousand patients (17). It was also
reported that adhesions were found in 32% of women who had
one CS, in 42% after two CSs, and 59% after three or more CSs
(17). Tulandi et al. (18) studied the site and extent of adhesion
post CS. They reported that dense adhesions between the
uterus and the bladder were found in 29.8% of one-repeat CS
patients group versus 46.3% in two-repeat CS patients (18).
These authors also reported dense adhesions between the
uterus and the abdomen in 25.6% of one-repeat CS versus 48.2%
in two-repeat CS (18). In a study that presented transvaginal
ultrasound findings following CS, there was obliteration of
the anterior cul-de-sac in multiple cases and fibrosis between
lower uterine segment and cervix with the bladder in others
(19). These findings correlate to limited mobility of the bladder
and therefore increase the risk of bladder injury.

There is no consensus on the most favorable method for
opening or closure of CS. However, some studies evaluated the
impact of different uterine closure techniques on lower uterine
segment anatomy and formation of adhesions. Double-layer
closure was associated with better but thicker uterine scar
healing than single layer closure (20,21). In addition, increased
uterine scar thickness was found to increase adhesions and
compression effect on the bladder, seen as a bulging mass on
cystoscopy and therefore, increase risk of bladder injury (22).
In addition to the formation of adhesions, changes to the
natural position of the uterus can occur, thus increasing the risk
of bladder injury in subsequent surgery. There is a statistically
significant increase in antepartum and postpartum flexion
angle of the uterus between cesarean and vaginal delivery (23).
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Study Limitations

There is no agreement in the literature on why bladder injury
risk increases with emergency CS. It is likely that the emergency
itself and the anatomical changes mentioned above increase
the risk of errors and therefore, iatrogenic injuries in many
different ways.

Conclusion

These results build on the existing evidence that bladder
injury is a rare complication of CS that more often occurs in
women undergoing repeat or emergency CS compared to
primary or scheduled CS. Our study has several strengths,
including the large sample volume and diverse demography.
Also, the study data came from an urban institution that serves
a diverse population making it applicable to a wider profile of
cases. However, the generalizability of our study is limited by
its retrospective nature and the single institution data source
could be non-inclusive to other centers that practice different
techniques. Additional analysis is needed to understand the
association between different CS techniques and bladder
injury and the additive effect of repeat and emergency CS on
the risk of bladder injury.

Due to the rapid increase in the prevalence of CS deliveries, the risk
of bladder injury during primary versus repeat CS and scheduled
versus emergency CS was assessed. Given that the risk increases
with repeat and emergency CS, patients should be made aware
of such risk and surgeons should make careful intraoperative
considerations with close postoperative follow-ups.
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