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Abstract

Background: Bladder injuries during caesarean delivery are rare but serious intraoperative complications. Short-term effects of bladder
injuries include prolonged catheterization and urinary infections. Nevertheless, there is a lack of data regarding long-term adverse
outcomes, such as lower urinary tract dysfunctions. Our aim is to retrospectively analyze the long-term prevalence of urinary incontinence
after iatrogenic bladder injury occurring during caesarean delivery in a singleton first-level Obstetric Department. Moreover, with a
systematic review we aimed to define on urinary symptoms, primarily urinary incontinence. Methods: All patients who underwent
caesarean delivery with bladder injuries in our first-level obstetrics department between 1st January 2010 and 31st December 2020 were
included and reached for a telephone interview during 2021. Moreover, a systematic literature review was conducted up to November
28, 2021. Data selection and extraction were conducted in accordance with PICOS (Population, Intervention, Comparison, Outcome
and Study design) criteria for study selection, using a piloted form specifically designed for capturing information on the study and
characteristics. Results: Throughout the obstetrics database of our department, we identified 16 patients with iatrogenic bladder injury
in 3725 caesarean delivery, with an overall incidence of 0.43%. Ten patients out of 16 (63%) attended the interview and four of them (40%)
developed urinary incontinence. Three studies met the criteria for the systematic review. The incidence of bladder injuries varied from
0.05 to 0.47%. The incidence of urinary incontinence ranged from 4.9 to 37.5%, regardless the type of incontinence with no information
about any treatment need. Conclusions: The incidence of bladder injuries associated with caesarean delivery in our population was
similar to levels reported in the literature. Even if out of only three papers, the incidence of urinary incontinence resulted in a wide range
among authors. In conclusion, urinary incontinence seems to be related to iatrogenic bladder injury during caesarean section, but, due to
the lack of additional data, more studies are needed to precisely define the causality link.
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1. Introduction
Caesarean delivery (CD) is themost common obstetric

surgical procedure and themost frequent abdominal surgery
performed worldwide. One-third of women in the United
States deliver by caesarean section [1]. In 2020 the inci-
dence of CD in Italy was 31.2% (CeDAP, Italian Birth As-
sistance Certificate 2020), varying from 19.6% in the au-
tonomous province of Trento to 50% in the region Campa-
nia.

In the United States, the incidence of repeated cae-
sarean delivery is about 86.7%, and only 13.3% of women
choose to deliver with vaginal birth after Caesarean section
[2].

A great number of studies focused on short-term com-
plications and benefits of Caesarean section to improve
the clinical outcomes [3]. CD is related to periopera-
tive complications for both the mother and the newborn.
Intra-operative complications include: infections, bladder,
bowel and ureter injuries, anesthesia-related morbidities,

and hemorrhage. Immediate and late postoperative com-
plications include adhesion-formation, thromboembolism,
and chronic pelvic pain. Risks for subsequent pregnancies
are uterine rupture and pathological anomalies of placen-
tation. Bladder injuries are rare but serious intraoperative
complications [4].

The incidence of iatrogenic bladder injury during CD
varies from 0.0016% up to 0.94% [5]. Risks factors in-
clude: emergency and/or repeated CD, adhesions – primar-
ily adhesions between the bladder and lower uterine seg-
ment -, uterine rupture, and attempted vaginal birth after CD
[6]. During primary CD the incidence of bladder injury is
about 0.2%, while in case of repeated CD is about 0.6% [5]
and the higher the number of previous caesarean deliveries
the higher is the risk of iatrogenic bladder complications.
Short-term effects of bladder injuries include extended op-
eration time, prolonged catheterization, and urinary infec-
tions.
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Fig. 1. Flowchart to illustrate the review process.

Nevertheless, there is a lack of data regarding long-
term adverse outcome following bladder injuries during CD
and their consequences on lower urinary tract dysfunctions
(LUTDs).

Urinary incontinence is defined as the complaint of
any involuntary loss of urine and is the predominant urinary
dysfunction reported by women.

Data about urinary incontinence in patients who had
run into bladder injuries during CD is scarce. The few ex-
isting studies report a prevalence varying from 8.5% up to
10.5% [7].

We retrospectively analyzed the long-term prevalence
of urinary incontinence after iatrogenic bladder injury oc-
curring during CD in a singleton first-level Obstetric De-
partment. Moreover, we reported the results of a system-
atic review of literature on urinary symptoms—primarily
urinary incontinence—associated with bladder injury dur-
ing Caesarean Delivery.

2. Materials and Methods
2.1 Retrospective Analysis

We reported a retrospective analysis of data collected
in our first level Obstetrics Department with approximately
1200 deliveries per year, in a University Hospital in Milan,
Italy.

All records of women undergoing CD between 1st
January 2010 and 31st December 2020 were screened.

Data were collected throughout the electronic clini-
cal database of our Department, which comprehend data
about patients’ history, pregnancy and delivery, obstetric
outcome, and any complications.

Only patients who gave birth with cesarean section (ei-

ther elective or emergent) were analyzed. Records in which
iatrogenic bladder injury had been reported, were selected
as study population, and patients were contacted for a tele-
phone interview during 2021.

During the interviews, patients were asked to an-
swer questions from the Italian validation of the Interna-
tional Consultation IncontinenceQuestionnaire Short-Form
(ICIQ-SF) to investigate frequency, severity and the impact
of incontinence on their quality of life. The board of the San
Paolo hospital department of health sciences approved the
study protocol. Data were collected anonymously and re-
ported at aggregate level according to Italian law.

Data were entered into the database by one author and
double-checked by one other author. Descriptive statistics
were reported as absolute numbers with percentages for cat-
egorical variables and as median for continuous ones.

2.2 Systematic Review

To identify a suitable corpus of relevant studies for
the review, we performed a systematic literature search on
PubMed, Scopus, International Scientific Indexing (ISI),
Web of Science, Cochrane up to November 28, 2021 using
a combination of keywords and text words represented by
“Caesarean” and “bladder injury”, “bladder damage”, “uri-
nary scar”, and “incontinence”, “urinary symptoms”. The
systematic search of literature provided a total of 61 results.
Fig. 1 illustrates the review process. We excluded 7 dupli-
cates.

Titles and abstracts were screened by two reviewers
(M.C. and S.M.), and 48 results were not relevant for the
review according to this screening. We consider only pa-
pers published after 1994 in English language. We also
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performed a manual search to include additional relevant
articles, using the reference lists of key articles. Once iden-
tified, full texts of seven records recommended by review-
ers were analyzed independently by the same two reviewers
and assessed for inclusion in the systematic review. Four
out of seven results were excluded because they did not ad-
dress the research question. Three studies, published from
2017 until November 2021, were incorporated in the re-
view: two of them are case series, and one is a retrospective
study on 106 patients.

The systematic reviewwas conducted and reported ac-
cording to the PRISMAStatement for Reporting Systematic
Reviews and Meta-Analyses [8].

Data selection and extraction were conducted in ac-
cordance with PICOS (population, intervention, compari-
son, outcome, study type) using a piloted form specifically
designed for capturing information on study and character-
istics. Data were extracted independently by 2 authors to
ensure accuracy and consistency.

3. Results
3.1 Retrospective Analysis

Throughout the obstetrics database of our Department
we screened 3725 caesarean deliveries performed from 1st
January 2010 until 31st December 2020. We identified 16
patients with iatrogenic bladder injury, with an overall in-
cidence of 0.43%.

The mean age of patients at the time of CD was 33
years. Six patients (36%) were overweight, 3 (18%) were
obese and 7 (46%) had a normal BMI. In 3 patients (18%)
it was performed a primary CD, while 13 (82%) women
had a repeated CD. No patient had a recurrence of bladder
injury during repeated CD. Two-thirds of bladder injuries
(11 patients—69%) occurred during elective surgery and 5
(31%) during emergent CD (Tables 1,2).

Table 1. Characteristics of the population.
Characteristics n

Number of patients with bladder injury 16/3725
Incidence of Bladder Injuries 0.43%
Mean age 33
BMI

<24.9 6 (36%)
25–30 3 (18%)
>30 7 (46%)

Caesarean Delivery
Primary CD 3 (18%)
Repeated CD 13 (82%)
Elective CD 11 (69%)
Emergent CD 5 (31%)
CD in labour 2 (40%)

None of the bladder injuries occurred during a com-
plementary hysterectomy for placenta accreta.

Table 2. Number of previous CD.
Previous CD n (%)

Repeated CD 13/16 (81%)
One previous CD 6/13 (46%)
Two previous CDs 6/13 (46%)
Three previous CDs 1/13 (8%)

All injuries had been recognized intraoperatively and
promptly managed by an expert operator. The damage
had been repaired with two layers running 3–0 delayed ab-
sorbable suture: the first layer comprising the bladder mu-
cosa, the second one comprising the submucosa and mus-
cular layer. Patients were dismissed with indwell urinary
catheter which was removed 10 days after surgery.

Ten patients out of 16 (63%) attended the interview.
Six patients were dropped out at follow-up because it was
not possible to reach them by phone. The mean ICI-SF
score was 3.4. Six patients out of ten (60%) did not develop
any form of urinary incontinence, 3 (30%) reported mild
incontinence (ICIQ-SF score 3, 9, 9) and 1 (10%) severe
incontinence (ICIQ-SF score 13). In patients with inconti-
nence, 3 cases of stress urinary incontinence and 1 case of
overactive bladder syndrome with urge incontinence were
reported (Table 3).

Table 3. Urinary incontinence in the analyzed population.
Type of urinary incontinence n (%)

UI incidence 4 (40%)
URGE incontinence 1 (10%)
Stress incontinence 3 (30%)

3.2 Systematic Review
Our systematic search included three studies with a to-

tal of 106 patients. The median age of patients is 34 years
old (range 28.9–35.5 years). The incidence of bladder in-
juries varies from 0.05% to 0.47%. In the series proposed
by Crocetto, the incidence of bladder injury was 17%, but
all women underwent elective caesarean hysterectomy for
placenta accreta.

The rate of repeated CD was higher than the number
of primary CD both for the paper by Naicker and the one
by Salaman, respectively 88.2% and 90.1%. Nevertheless,
the incidence of emergent surgery was 76.5% (13 patients)
for the former and 39.5% (32 patients) for the latter.

In patients falling into bladder injury during caesarean
section with no hysterectomy.

Authors reported an incidence of urinary incontinence
of 4.9–11.7%, regardless the type of incontinence and with
no information about any need for treatment. In the series
of patients with placenta accreta who underwent hysterec-
tomy, the incidence of urinary incontinence was 37.5% (Ta-
ble 4).
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Table 4. Results of the systematic review.

First author Year Country
Study
design

Patients N Median age
Incidence of

bladder injuries (%)
Primary CD Repeated CD Elective CD Emergent CD UI incidence

n (%) n (%) n (%) n (%) n (%)

S. Naicker 2020 South Africa CS 17 28.9 0.05 2 (11.8) 15 (88.2) 4 (23.4) 13 (76.5) 2 (11.8)
L. Salaman 2017 Israel CS 81 35.5 0.47 8 (9.9) 73 (90.1) 49 (60.5) 32 (39.5) 4 (4.9)
TOTAL 98 34.36 10 (10.2) 88 (89.8) 53 (54.1) 45 (45.9) 6 (6.1)

CS, case series

4. Discussion
Urinary incontinence is defined as any complaint of

involuntary loss of urine [9]. This condition has a consider-
able effect on an individual quality of life. By literature, the
prevalence of any form of urinary incontinence in women is
in the range of 25–45% [10]. Stress incontinence and urge
incontinence often coexist as a combination of symptoms
named mixed urinary incontinence. Beyond age and hered-
itary predisposition, many risks factor associated with the
development of urinary incontinence are related to the ob-
stetric history of the patient, especially parity and delivery
mode [10].

Iatrogenic bladder injury is a rare intraoperative com-
plication occurring during Caesarean Delivery.

The role of iatrogenic bladder injury in the develop-
ment of female urinary incontinence is an understudied is-
sue, probably due to the extremely low incidence and the
need for large population database.

With a single center retrospective analysis we outlined
the epidemiological aspects of this clinical condition.

In our population the incidence of bladder injuries as-
sociated with CD was 0.43%, in accordance with data re-
ported by literature (0.05–0.47%) [6,11]. Most cases oc-
curred in repeated CDs and, unexpectedly, during elective
CD. This can be explained by the fact that the majority of
repeated CDs are planned and this can be a critical aspect
when the patients had undergone more than one previous
CD.

Since this iatrogenic condition is a rare and underre-
ported complication, there is a lack of data in the literature.
Therefore, the number of studies included is, of necessity,
very small, with only three papers satisfying the inclusion
criteria.

In the paper by Crocetto the incidence raised up to
17%, but, in this series, all patients were admitted to Ce-
sarean hysterectomy for placenta accreta, which is a lead-
ing cause of maternal morbidity and mortality. Moreover,
in extreme cases, the placenta reaches the uterine serosa
or even invades the bladder wall with a higher risk of in-
juries or unavoidable need to open the bladder to remove
the placenta and uterus [12]. In our series no injury oc-
curred during a complementary hysterectomy for placenta
accreta. This can be related to the high attention paid in
our department to these cases in which the risk of bladder
injury is frequent. For this reason, most of the time these
cases are ruled out by experienced surgeons. Repeated cae-

sarean delivery can be outlined as the main risk factor for
bladder injury. Previous surgery is—in fact—the most fre-
quent cause of adhesion which can make more insidious the
opening of the peritoneum or even more the vesical-uterine
pouch running easily into the wrong plane [13]. This can
provoke the thinning of a fibrous scar-bladder wall until
a full-thickness injury occurs. In our data, we had 81%
of repeated CD with a prevalence of one or two repeated
CDs, in accordance with the results found in the literature.
The incidence of repeated CD was 88 and 90%, in the se-
ries with no Placenta Accreta cases. When the presence of
a risk for fetal wellbeing requires to perform an emergent
caesarean delivery in a very short time, the combination of
the two conditions (repeated CD and the need for a short
operative time) act as a multiplicative factor. Even if our
review includes only three papers, the incidence of UI is
very different among authors. In the series of patients with
placenta accreta by Crocetto, it was estimated as high as
37.5%, with the majority of them affected by mixed urinary
incontinence. While in the other series it was estimated be-
tween 4.9 and 11.8%. The Authors did not report any de-
tail about the type of incontinence. None of them reported
the time lapse between CD and the rising of urinary symp-
toms. In our retrospective analysis, urinary incontinence
after bladder injury is reported in 40% of patients, which
is much more frequent than the other studies in the litera-
ture. Most of our patients (75%) developed stress urinary
incontinence, while 15% reported “wet overactive bladder”
symptoms.

Strengths of this study include the specific topic of
the systematic review and the large single-centre database
screened for the retrospective analysis. To our knowledge,
this is the first systematic review analyzing the incidence of
urinary incontinence associatedwith bladder injuries during
cesarean delivery. In a current trend of progressive increase
of cesarean section rate worldwide, it is of paramount im-
portance to have information for complications associated
with this type of surgery. This is even more relevant when
clinicians need to counsel a woman for repeated CD. Limi-
tations of the study are related to the small number of studies
included in the literature review. Moreover, due to the high
rate of patients lost at follow-up of our population, we are
aware that the precise number for the incidence may vary
within a confidence interval.
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5. Conclusions
In conclusion, urinary incontinence may be related to

iatrogenic bladder injury during cesarean section. There-
fore, pelvic floor muscle training programs in a view of
prevention should be taken into high consideration for these
patients [14].
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