
Open Journal of Obstetrics and Gynecology, 2019, 9, 207-215 
http://www.scirp.org/journal/ojog 

ISSN Online: 2160-8806 
ISSN Print: 2160-8792 

 

DOI: 10.4236/ojog.2019.92021  Feb. 15, 2019 207 Open Journal of Obstetrics and Gynecology 

 

 
 
 

Could Bladder Inflation Prior to Cesarean 
Section Prevent Urinary Tract Injury in High 
Risk Group? A Randomized Controlled Trial 

Abd El-Naser Abd El-Gaber Ali1*, Mohammad A. M. Ahmed1, Mustafa M. Khodry1,  
Ahmed M. Abbas2 

1Department of Obstetrics & Gynecology, Faculty of Medicine, South Valley University, Qena, Egypt 
2Department of Obstetrics & Gynecology, Faculty of Medicine, Assiut University, Asyut, Egypt 

 
 
 

Abstract 

Background: Accidental urinary tract particularly bladder injury during ce-
sarean delivery has a significant maternal morbidity, as it may lead to ex-
tended operative time, infection of urinary tract and sometimes development 
of urinary tract fistulae. Objective: To find out the efficacy of urinary bladder 
inflation immediately prior to cesarean section (CS) procedure in minimizing 
incidence of accidently urinary tract injury in high risk patients. Setting: Ob-
stetrics and Gynecology Department, Faculty of Medicine, South Valley Uni-
versity, Qena, Egypt. Duration: From August 2017 to November 2018. Study 
Design: A prospective randomized controlled trial. Methods: Seventy six 
pregnant women recruited from attendants of outpatient antenatal care unit 
of obstetrics and gynecology department who planned for cesarean delivery 
and carried one or more risk factors for urinary tract injury. Patients ran-
domly were classified into 2 groups (group I included 38 cases, underwent 
bladder inflation using triple way Foley’s catheter immediately before CS and 
group II included 38 cases, and underwent bladder deflation with 2 ways Fo-
ley’s catheter immediately before CS. Results: The overall incidence of uri-
nary tract injury was significantly higher in group II (7 cases = 18.4%) than in 
group I (2 cases = 5.2%) with p value < 0.001. The incidence of urinary blad-
der injury was moderately significantly higher in group II (5 cases = 13.1%) 
than group I (2 cases = 5.2%) with p value ˂ 0.01; ureteric or combined vesi-
co-ureteric injuries had been reported only in group II (1 case = 2.6% and 1 
case = 2.6%) respectively with no case reported in group I (p < 0.001). There 
was a highly statistically significant difference between group I and group II 
as regard to hospital stay (p < 0.001) but mildly significant differences in 
operative time and remote urinary tract fistulae (p < 0.05). Conclusions: 
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There was significant reduction in urinary bladder injury, ureteric injury, oper-
ative time and hospital stay. Urinary bladder inflation immediately before cesa-
rean section should be applied in patients who have any risk factor of dense 
bladder adhesion as a protective procedure against urinary tract injuries. 
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1. Introduction 

Urinary bladder injury is one of the operative morbidities of cesarean section. It 
occurs in 0.08% - 0.94% of cesarean sections [1]. Repeated cesarean section and 
any type of morbidly adherent placenta (MAP) are considered the major risk 
factors for urinary tract injuries during cesarean delivery [2]. 

Pregnant women with previous cesarean delivery having chance of bladder 
injury during next cesarean section increase 3-folds (0.6% repeat cesarean versus 
0.19% primary cesarean section) [3]. In another study [4] reported that, patients 
with repeated Cesarean sections were associated with bladder injury in 0.81% of 
cases while bladder injury was reported only in 0.27% of patients who had Cesa-
rean section for first time. Urinary bladder injury complicates about 11.7% of 
cesarean sections in women with placenta accreta spectrum (PAS) [5]. Urinary 
bladder adhesions are the main risk factor for urinary bladder injury. The inci-
dence of urinary bladder adhesions increases with each subsequent cesarean sec-
tion [6]. The insertion of Foley’s catheter before cesarean section is a common 
practice; however, the benefits of bladder emptying by Foley’s catheter during 
cesarean section are speculative rather than evidence based. 

One of the expected values of use of Foley’s catheter is to deflate the bladder, 
which may prevent bladder injury at time of entry and allow retraction of the 
bladder after its separation by its dissection from the lower uterine segment. 
However, in many studies literature had found that cesarean section without 
bladder deflation is safe [7] [8] [9] [10]. Non-use of indwelling Foley’s catheter 
will allow spontaneous bladder filling during the time of the surgery. By extra-
polation, the intentional bladder filling may be perceived as safe as spontaneous 
filling. This extrapolation is tested in a clinical trial. The presence of tough adhe-
sions between the bladder and the lower uterine segment carries the risk of uri-
nary bladder injury. Trial of separation of the bladder in such circumstances 
may result in bladder injury. Filling of the bladder will delineate the contour of 
the bladder and clarify the proper plane of dissection [6].  

2. Aim of Work 

The aim of this study was to find out the efficacy of urinary bladder inflation 
immediately prior to Cs procedure in minimizing incidence of accidently uri-
nary tract injury in high risk patients. 
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3. Patients and Methods 

Seventy six pregnant women recruited from attendants of outpatient antenatal 
care unit of obstetrics and gynecology department, faculty of medicine, south 
valley university, Egypt and planned for elective cesarean section and carried one 
or more risk factors of urinary tract injury through duration began from 1st of 
August 2017 to the end of November 2018. 

Inclusion criteria, 1) maternal age 20 - 45 years old; 2) BMI < 35 kg/m2; 3) 
singleton pregnancy; 4) presence of any risk factor of urinary bladder injury as 
(more than previous 3 CS, previous myomectomy, previous hysterectomy, cur-
rent placenta previa and or any type of placenta accreta, history of previous 
bladder injury, previous ovarian or tubal surgeries, history of puerperal sepsis, 
history of PID, pelvic endometriosis, previous bladder surgeries as open bladder 
stone extraction or previous abdominal approach for repair of vesico-vaginal 
fistula). Exclusion criteria: 1) chronic medical disorders as cardiac, renal or he-
patic diseases; 2) preterm labor; 3) multiple pregnancies; 4) presence of uterine 
pathology as fibroid uterus; 5) presence of ovarian cysts or masses.  

The research was approved by the Committee of Ethics for Biomedical Re-
searches, South Valley University at June 2017. All cases had been informed 
written consents before they be included in this study.  

3.1. Methodology 

Detailed full history taken, general, obstetric examination, full routine laboratory 
investigations were done. Obstetric ultrasound examination had been applied for 
all cases to confirm fetal biometrics, viability, fetal presentation placenta location 
and its maturity, amniotic fluid amount and turbidity and exclusion of multiple 
pregnancies, lower uterine segment assessment for scar thickness. Patients ran-
domly (by using closed envelops) had been classified into 2 groups (group I in-
cluded 38 cases who had inflated urinary bladder using triple way Foley’s cathe-
ter immediately before CS and group II included 38 cases who had deflated uri-
nary bladder with 2 ways Foley’s catheter immediately before CS).  

3.2. Intervention 

All cesarean sections in both groups had been done by fixed one surgeon sup-
ported by fixed assistant team in the same hospital. Spinal or general anesthesia 
was used according to patient fitness as recommended by anesthesia team. Ce-
sarean sections were done via pfannenstiel incision of anterior abdominal wall. 
In group I, triple-way Foley’s catheter had been inserted before surgery after in-
duction of anesthesia (general anesthesia for all cases in both groups). The ca-
theter is connected freely to a urinary bag.  

Evaluation of the drained urine was done (includes: amount, color, and cha-
racter). Instillation of 200 ml sterile saline was done by a 50 ml syringe through 
the catheter irrigation way, and then irrigation way was closed temporarily by 
artery forceps. The draining tube of the drainage urinary bag was clamped until 
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the end of the dissection or bladder from anterior uterine wall. After laparotomy 
the bladder in some cases was deflated by 50 ml or further inflated by 50 ml if 
needed to allow comfortable dissection. In group II the 2 ways Foley’s catheter 
was used for evacuation of bladder and keeping it empty during the whole cesa-
rean procedure. After opening of the parietal peritoneum of anterior abdominal 
wall, the surgeon had to assess the accessibility to the lower uterine segment. The 
diagnosis of urinary bladder adhesions was based only on the intraoperative as-
sessment; actually there is no universal scoring system for adhesions between the 
uterus and the bladder in women who had previous CS [11]. For the purpose of 
this study, we had adopted the scoring system that reported by Bristlow and 
Montz [12]. Adhesions are described as avascular adhesions, vascular adhesions, 
or thick adhesions.  

The catheter in both groups were removed 12 hours after CS except in cases of 
urinary bladder injuries where the Foley’s catheter was replaced with a silicon 
catheter and retained for 14 days with continuous meticulous follow up. Patients 
in both groups were under regular follow for the next 3 months for remote 
postoperative urinary complications. 

3.3. The Outcome Measures 

Primary outcome: was to assess the incidence of intraoperative accidental blad-
der or ureteric injury. Secondary outcomes; was to assess the operative time, 
amount of blood loss during surgery, post-operative voiding dysfunction, hos-
pital stay and postoperative remote urinary tract complications as urinary blad-
der or ureteric fistulae. 

4. Statistical Analysis 

SPSS version 22 (IBM Corp., Armonk, NY, USA) was used for statistical analy-
sis. Quantitative data was expressed as mean ± standard deviation (SD) while 
qualitative data was expressed as (frequency and percentage). Student t test was 
used to compare means and Chi square to compare categorical data. P values < 
0.05 were used for statistical significance.  

5. Results 

There was no statistically significant difference between group I and group II as 
regard to maternal age, body mass index, parity, gestational age or in the pre-
vious risk factors of bladder adhesions with p > 0.05 (Table 1).  

As regard to the incidence and types of intraoperative bladder adhesions, 
there was no statistically significant difference between both groups with p > 
0.05 (Table 2).  

The overall incidence of urinary tract injury was significantly higher in group 
II (7 cases = 18.4%) than in group I (2 cases = 5.2%) with p value < 0.001. The 
incidence of urinary bladder injury was moderately significantly higher in group 
II (5 cases = 13.1%) than group I (2 cases = 5.2%) with p value ˂ 0.01, ureteric or 
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combined vesico-ureteric injuries had been reported only in group II (1 case = 
2.6% and 1 case = 2.6%) respectively with no case reported in group I (p < 0.001) 
(Table 3). 

There was a highly statistically significant difference between both groups in 
hospital stay (less in group I) with p < 0.001. There was no statistically signifi-
cant difference between group I and group II as regard to operative blood loss, 
number of cases needed blood transfusion, the number of transfused blood 
units, or postoperative voiding dysfunction with p > 0.05, but there were mildly 
significant differences in operative time (was shorter in group I) and remote 
urinary tract fistulae with p < 0.05 (Table 4). 
 
Table 1. The baseline characteristics of the study groups. 

Characteristics 
Group I 
(N = 38) 

Group II 
(N = 38) 

P-value 

Age, years (mean ± SD) 34.8 ± 2.4 35.2 ± 2.6 >0.05 

BMI, Kg/m2 (mean ± SD) 28.5 ± 1.4 28.3 ± 1.6 >0.05 

Parity (mean ± SD) 4.2 ± 0.2 4.3 ± 0.2 >0.05 

Gestational age, weeks (mean ± SD) 37.0 ± 2.2 36.9 ± 2.3 >0.05 

Risk Factors of Urinary tract injury (mean ± SD)    

Cesarean section number 3.2 ± 0.4 3.6 ± 0.5 

>0.05 

Placenta previa 2.1 ± 0.6 2.2 ± 0.7 

Placenta accreta 0.7 ± 0.2 0.8 ± 0.2 

Previous myomectomy 3.0 ± 1.1 3.2 ± 1.3 

Previous hysterotomy 0.5 ± 0.1 0.7 ± 0.2 

Previous urinary bladder injury 2.2 ± 0.4 2.3 ± 0.6 

 
Table 2. Incidence and types of intraoperative bladder adhesions in study groups. 

 
Group I 
(N = 38) 

Group II 
(N = 38) 

P value 

Incidence of adhesions, n (%) 17 (44.7) 15 (39.4) >0.05 

Types of adhesions, n (%)    

Avascular adhesions 4 (23.5) 4 (26.7) >0.05 

Vascular adhesions 7 (41.1) 6 (40) >0.05 

Dense adhesions 6 (35.3) 5 (33.3) >0.05 

 
Table 3. Incidence and types of urinary tract injury in study groups. 

 
Group I 
(N = 38) 

Group II 
(N = 38) 

P-value 

Incidence of urinary tract injury, n (%) 2 (5.2) 7 (18.4) <0.001 

Types of injury, n (%) 
   

Urinary bladder injury 2 (5.2) 5 (13.1) <0.001 

Ureteric injury 0 (0.0) 1 (2.6) <0.001 

Combined Vesico-ureteric injury 0 (0.0) 1 (2.6) <0.001 
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Table 4. Comparison between study groups regarding the study outcomes. 

 
Group I 
(N = 38) 

Group II 
(N = 38) 

P-value 

Operative time, minutes (mean ± SD) 44.7 ± 11.4 63.5 ± 13.2 <0.05 

Operative blood loss, ml (mean ± SD) 454.9 ± 89.6 487 ± 94.8 >0.05 

No of cases needed for blood transfusion (n, %) 2 (5.2) 3 (7.9) >0.05 

Number of blood units needed (mean ± SD) 1.0 ± 0.4 1.2 ± 0.6 >0.05 

Hospital Stay in days (mean ± SD) 0.9 ± 0.3 1.6 ± 0.8 <0.001 

Postoperative voiding dysfunction (n, %) 4 (10.5) 5 (13.1) >0.05 

Remote urinary fistula 
(urinary bladder or ureteric or combined fistula) (n, %) 

1 (2.6) 2 (5.2) <0.05 

6. Discussion 

With global increase in cesarean deliveries rates, obstetricians have to be cogni-
zant of the potential complications of this procedure. Fortunately CS usually as-
sociated with lower maternal morbidity and mortality rates over the latest cen-
tury. Anyhow, the most common registered complication of pelvic surgery is 
urinary tract injury, especially urinary bladder injury during pelvic surgery par-
ticularly cesarean section [13]. Risk of urinary tract injuries increases to 1.5% af-
ter four or more previous uterine incisions [14]. 

Pelvic adhesions related to the urinary bladder that could be present during 
cesarean section procedure are most risk factors for bladder injury due to its 
distortion of normal anatomy, and make dissection of urinary bladder so diffi-
cult through these dense adhesions. Sometimes some surgeons use different 
techniques in cesarean section to minimize possibility of future development of 
adhesions, examples of these techniques that may reduce postoperative adhe-
sions development: 1) maximal tissues respect during dissection and handling, 
2) minimizing of blood loss, 3) always keep maintenance of the tissue moisture 
[15] [16]. 

Phipps et al. study had been considered as one of the largest studies that 
looked at urinary bladder injury during cesarean delivery, the study was con-
ducted as a case control study of pregnant women undergoing cesarean section, 
and the study had reported 42 cases with bladder injuries among 14,757 cesarean 
deliveries (incidence about 0.28%) [17]. In Phippes et al. study 60% of cases with 
urinary bladder injuries had a dense adhesions discovered at time of operation 
due to repeated cesarean sections versus the 10% of the controls. As regard to 
the traditional concept that immediately preoperative evacuation of bladder and 
maintained empty through the whole surgical time by 2 ways Foley’s catheter 
could prevent or minimize the incidence of urinary bladder injury during cesa-
rean section [18]. 

Our study aimed to clear this traditional concept that sometimes maintained 
full bladder or at least semi full bladder may minimize or prevent bladder injury 
during cesarean delivery particularly in women who carry risk factor of previous 
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dense adhesions. In this study we had found no significant differences between 
group I and group II as regard to demographic data (maternal age, BMI, parity 
and gestational age) or in risk factors of increased urinary bladder injury, also 
this study found no statistically significant differences between both groups in 
the incidence or types of pelvic adhesions during operative procedure. In this 
study, we had found a lower incidence of urinary tract injuries in group I (pa-
tients with inflated urinary bladder just before cesarean section), this result was 
theoretically plausible and preliminary data from previous researches could 
support this finding, however, results of a randomized controlled trial reported 
by Ozcan et al. [6] that included 66 patients with placenta percreta did not found 
any beneficial effect of bladder filling on prevention of urinary tract injury, this 
because Ozcan et al. study had included only patients with placenta percreta and 
the incidence urinary bladder injury rate in placenta accreta usually 15% - 43% 
and even higher in placenta percreta [19] [20], beside Ozcan et al. study included 
women who had hysterectomy, actually cesarean hysterectomy is associated with 
an increase in the urinary tract injury incidence rates [21] [22]. Finally, the 
management such cases which associated with placenta percreta is highly varia-
ble from institution to another with great impact of the skills of the operating 
surgery beside, massive bleeding may put surgeon in a great stress to overcome 
this marked blood loss in a timed manner that may endanger the urinary tract, 
anyhow in our study placenta percreta cases had been presented in a small figure 
in comparison to the other risk factor.  

In this study the operative time and hospital stay were significantly shorter in 
group I than in group II with which was very pleasant for the patients in minim-
ize the total cost and early return to their usual life and these results agreed with 
Ozcan et al. [6]. The difference in the operative blood loss between the two 
groups was insignificant, so urinary bladder inflation before starting surgery had 
no effect in minimize the need for blood transfusion in this study or in Ozcan et 
al. [6] while this maneuver had minimized incidence of blood transfusion that 
needed during or immediately postoperative as reported by Matsubara et al. 
[23]. Furthermore, the later state that the primary aims for the bladder inflation 
was to minimize the bleeding rather than to prevent the urinary bladder injury 
as this allowed easy cutting and ligation of the aberrant vessels. As regard to 
postoperative voiding dysfunction, the patients in both group had a non-significant 
difference with p > 0.05. Finally remote urinary tract complications as ureteric 
or urinary fistulae, group I reported one case (2.6%) of postoperative urinary 
bladder fistula but in the other side group II reported two cases (5.2%) devel-
oped remote urinary fistula with mildly statistically significance (p < 0.05). 

The small sample size was the main limitation of this study but anyhow fur-
ther studies related to this work undergoing in our department for more and 
accurate results. 

7. Conclusions 

Urinary bladder inflated prior to cesarean section had the following: 
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1) Significant reduction in urinary bladder and ureteric injuries. 
2) Significant reduction in operative time and hospital stay. 
3) Neutral as regard to postoperative voiding dysfunction. 
4) Complete absence of remote postoperative urinary tract complications. 

8. Recommendations 

This study recommended filling of urinary bladder immediately before cesarean 
section and being maintained all over the time of bladder dissection should be 
applied in patients who have any risk factor of dense bladder adhesion as a pro-
tective procedure against urinary bladder injury. 
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