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Abstract
Background: Cesarean section is now the most common major surgical procedure performed on women worldwide. With the increasing numbers of cesarean sections, there is the need to utilize evidence based techniques to optimize outcomes and minimize complications. We hypothesize that omission
of the bladder flap in both primary and repeat cesarean sections will be associated with shorter operating time without a significant increase in intraoperative and postoperative complications. Methods: 550 patients were enrolled
in the study. They were randomly allocated in the 2 groups to evaluate the effects of cancelling the bladder dissection. Results: Significant reduction of the
total operating time (p = 0.01), skin to delivery time (p = 0.02) and micro-hematuria (p = 0.01) in group with bladder omission. Long term result:
Including more bladder adhesion and fibrosis in the cases with bladder dissection. Conclusions: Omission of the bladder dissection achieved short-term
advantages as regards reduction of operating time, incision-delivery duration
and decreased blood loss as well as long-term effects include different in the
bladder adhesion.
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1. Introduction
Cesarean delivery is the most common major surgical procedure in women
worldwide. The rate of cesarean delivery is increasing continuously and has
reached more than 30% in several countries [1] [2] [3]. In order to minimize
complications of the CS and optimize outcomes, there is the need to utilize evidence based techniques in performing this procedure. Recently, evidence base
has been made for simplifying the procedure by eliminating unnecessary and
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potentially harmful steps [4]. To reduce maternal and neonatal morbidity, several studies have addressed the role of the surgical technique at the time of caesarean delivery, including manual placental removal, uterine exteriorization, subcutaneous tissue re-approximation and single-versus double-layer uterine incision closure, to the minimization of infectious morbidity and uterine rupture [5]
[6] [7] [8]. Multiple caesarean deliveries increase the risk of postoperative pelvic
and abdominal adhesions that will result in increased time required to deliver
the newborn, operative blood loss and the occurrence of bladder injury [9] [10]
[11].
Formation of a bladder flap is one of the standard stages in CS. The aim of the
flap is to create more access to the lower uterine segment in addition to reducing
the risk of damage to the bladder during CS [12] [13]. Bladder flap is created
through the cutting surface of the visceral peritoneum in order to isolate the
bladder from the lower uterine segment. If the uterine incision is made slightly
above the vesico-uterine peritoneal fold, the loose connective tissue between the
uterus and the urinary bladder allows the spontaneous descent of the bladder.
Despite the description of a cesarean technique to eliminate “unnecessary”
steps during routine cesareans, obstetricians continue to create bladder flaps on
a routine basis. Also, in a meta-analysis published in 2014, it was demonstrated
that the formation of a bladder flap will not lead to significantly improved outcomes of CS, and on the other hand, it can prolong the delivery time and, therefore, non-formation of the bladder flap is more advisable [14]. Previous study,
reported benefits, including a decreased incision to delivery interval, total operating time, blood loss, microhematuria, and analgesia requirement when the
bladder flap was omitted [15]. Also omission of the bladder flap prevents the incision from being made too low, which prevents rupture of cervix when it is fully
effaced and dilated. Bladder injuries are rare complications of cesarean, but
when they occur, they are usually caused by surgical difficulty encountered while
developing the bladder flap [16].
The theory of omission of the bladder flap in CS delivery has a long history,
and the majority of previous studies have examined the effects of this action in
short intervals. This study has noted that the number of intervention studies
conducted for comparing the two techniques of formation or non-formation of
bladder flap at CS is low and more research should be carried out in this area.
Inclusion of both primary and repeat cesarean deliveries also enabled us estimate
whether the benefits or risks of omitting the bladder flap differ for primary and
repeat cesarean deliveries. Also, more studies are needed to evaluate the long period effect of bladder flap omission.

2. Patient and Method
This was a randomized controlled clinical trial comparing the effects of omitting
the bladder flap from the standard cesarean delivery technique from the period
January 2016 to January 2019. The study was approved by Tanta University hosDOI: 10.4236/ojog.2019.95055
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pital ethical committee. This study conducted on pregnant women undergone
CS in Tanta university hospital.

2.1. Inclusions Exclusions Characters
Women undergoing primary or repeat cesarean delivery at gestational age of 32
weeks of gestation or more were eligible. Women undergoing emergent cesarean
deliveries, planned vertical uterine incision, and those with previous laparotomies besides cesarean deliveries were excluded.

2.2. Groups of the Patients
Patients were randomly divided into two groups. Group 1 (control group): all
the patient form bladder flap. Group 2: no bladder flap was done for those patients. The patients in both groups were classified into primary and repeat cesarean deliveries.

2.3. Study Design
Eligible patients scheduled for cesarean deliveries were approached by one
members of the research team and all patients were informed about the project’s
objectives before inclusion and signed consent were received from them. The
patients in both groups were randomly allocated to the bladder flap group or no
bladder flap group using computer-generated random numbers concealed in
opaque envelops and only the surgeon was aware of the participant’s groups according to the envelop. Patients were blinded to their group allocation. Patients
were not told at any point during surgery or follow-up whether they were allocated to the bladder flap group or no bladder flap group.
The technique of cesarean delivery was similar in the two groups, except for
omission or creation of the bladder flap. Bladder flap formation during CS
created through taking a layer of the peritoneum above the upper edge of the
bladder and in the anterior part of the lower uterine segment with forceps in the
middle line and transected with the scalpel or scissors. Then the scissor placed
between the bladder—uterine serous and the lower segment myometrium, and
pressed out from the center line, and then while the blades were alternately partially opened, it was withdrawn to isolate a strip up to 2 cm wide from the serous, then the incision was made. As we approach the side margins on each side,
the scissors were directed in part to the series. The lower flap of the peritoneum
was elevated, and the bladder was slowly separated from the underlying myometrium by sharp or slow dissection [17]. In the no bladder flap group, a
low-transverse uterine incision was made approximately 1 cm above the vesico-uterine peritoneal fold without dissection and formation of a bladder flap.
Patients underwent the procedure based on their allocation unless intraoperative
findings as determined by the surgeon made the alternative procedure medically
necessary.
In this study, the participant’s age and gestational age were recorded prior to
DOI: 10.4236/ojog.2019.95055
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surgery. The intraoperative information documented on a data collection form
including incision time, delivery time, the whole length of surgery (from incision
to birth and until the end of the skin suturing), creation or omission of the
bladder flap, and any intraoperative complications. Also Blood loss during surgery by estimating blood amount considering the consumed blood gases and incidence of macroscopic hematuria of surgery were recorded in both groups. After the operation, the patients’ charts form of the first postoperative day will be
fulfilled by one of our team and again the group of the patient is unknown for
him. Patients were asked to score their pain using VAS scores (0 - 10), on a scale
of 0 (no pain) to 10 (worst pain). The need for analgesic drugs during hospitalization is also documented. Immediately before removal of their Foley catheter a
urine sample was collected directly through the Foley catheter and was tested
with dipsticks for micro-hematuria (Negative, Trace, 1+, 2+, 3+). The hemoglobin levels were measured 48 h after the operation and compared with preoperative values to obtain the changes in hemoglobin. The total duration of hospital
stays were recorded and all variables were compared between the two groups. At
4 - 6 weeks postoperatively, patients were contacted by the research stuff again
and asked about their postoperative course, including pain score on a scale of 0
to 10, symptoms of infection, and postoperative complications. We try to use a
large sample size to gain a statistically significant primary outcome of total operating time. So for primary cesareans, we anticipate a total of 200 patients. For
repeat cesarean deliveries, we anticipate 350 patients. Therefore, the total sample
size was 550. Long-term effects of omitting the bladder flap were assessed in this
study as 45 of our cases were followed up in the next CS. All patients were
second gravid after our first caesarian section. Twenty four of them were from
the group of the non-bladder flap and the other twenty one from the other
group. All the cases were examined intra-operatively for the presence and the
extension of the adhesion by using the classification proposed by Tulandi [18].
Selected baseline characteristics and most outcome measures were compared
between the two groups using power calculation and T test.

3. Result
A total of 550 women were enrolled from February 2017 to May 2018 (Figure 1).
For primary cesareans, we anticipate a total of 200 patients (100 in each group).
For repeat cesarean deliveries, we anticipate 350 patients (150 for bladder flap
group and 200 for no flap group). Of the 250 patients assigned to the bladder
flap group, 245 received the bladder flap, whereas 5 did not. Reasons for not
creating the bladder flap were presence of sever bladder adhesion at the site of
CS (n_2), need for a vertical uterine incision (n_3). Among the 300 women allocated to the no bladder flap group, the bladder flap was omitted in 290, whereas
10 had bladder flaps created. The most common reason was presence of scar
tissue (n = 9). Nine women in the bladder flap group, twelve in other group were
lost to follow-up, yielding 236 patients in the bladder flap group and 278 in the
no bladder flap group.
DOI: 10.4236/ojog.2019.95055
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Figure 1. Flow diagram of the study participants.

3.1. Demographic Character
Women assigned to the bladder flap or no bladder flap group were similar regarding baseline demographic characteristics regarding to age, weight, BMI, and
gestational age at time of delivery (Table 1). The mean age of women in flap
group was 27.4 ± 5.8 years and mean maternal age in no bladder flap group was
28.4 ± 5.9 years (p = 0.844). The mean gestational age in formation of bladder
flap group was 38.3 ± 1.9 and in none formation of bladder flap group was 38.5
± 1.8 (p = 0.381) based on ultrasound results. Also the mean BMI in formation
of bladder flap group was 29.5 ± 9.5 and in none formation of bladder flap group
was 31.5 ± 9.8 (p = 0.41). There is no difference in parity in both groups and
most common indications for cesarean delivery were elective section, failure to
progress, fetal intolerance of labor, mal-presentation, twins, CPD, macrosomnia,
and preeclampsia.

3.2. Intra-Operative and Post-Operative Outcome
Because of the large sample we present results for the combined analysis (primary and repeat cesarean deliveries) and also we present the result in each group
for primary and repeated delivery.
Duration from skin incision to delivery was shorter among women assigned
to the no bladder flap group compared with those in the bladder flap group. In
the group with bladder flap, the time from incision to delivery was 18.4 ± 8.67
minute and in the group without bladder flap formation was 14.14 ± 7.64
minute. Differences between the two groups was significant (p = 0.04). The total
operative time of cesarean delivery in group with bladder flap was 53.8 ± 27.09
DOI: 10.4236/ojog.2019.95055
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minutes and in group without bladder flap formation was 37.6 ± 27.6. And again
the differences between total operative time in the group without bladder flap
formation was significantly lower than the other group (p = 0.01) (Table 2).
When analysis was stratified into primary or repeat cesarean deliveries, similar
findings were noted as the incision-to-delivery time was significantly shorter in
the no bladder flap group among both primary cesarean deliveries and repeat
cesarean deliveries (p = 0.02, 0.01 respectively) (Table 3 and Table 4). The same
results were noted as regard to total operative time (P = 0.01, 0.02 respectively).
Only one case of bladder injuries occurred in bladder flap group in repeated
CS patient due to adhesion. Microscopic hematuria in two group was seen 1 day
post-operative and the differences between two group was significant (p =
0.001). When analysis was stratified into primary or repeat cesarean deliveries,
similar findings were noted (p = 0.01, 0.03 respectively). The pain scores for first
24 hour post-operative were noted to be less in non-bladder flap group than the
other group but this change were non-significant (p = 0.06). Also the urinary
tract infection shown in 15 cases compared with only 10 cases in non-bladder
flap group. When analysis was stratified into primary or repeat cesarean deliveries, similar findings were noted.
In this study the number of gas consumption intraoperative in the bladder
flap formation group was more than that in the none formation bladder flap
group (6.2 ± 1.5 and 5.4 ± 1.5 respectively) and differences between the two
groups was non-significant (p = 0.1). No significant differences in the two
groups were observed in terms of decrease in hematocrit at 48 hours after cesarean compared to preoperative conditions (p = 0.6) (Table 2) and hospital days
of stay (p = 0.8). Also, only in one patient undergone CS with bladder flap formation uterine atone was seen other patient show sub-rectal hematoma. In other
group one patient show atonic post-partum hemorrhage.

3.3. Long-Term Outcome
Long-term effects of omitting the bladder flap were assessed in this study as regard to adhesion site and density by using the classification supposed by Tulandi
(Table 5 and Table 6). The adhesion in bladder flap formation group was significantly more than that in the none formation bladder flap group (p = 0.04).

4. Discussion
This study aims to investigate the effect of formation or no-formation of bladder
flap during CS. It is clear that some studies support omission of the bladder flap
during cesarean delivery, but the fact is that most obstetricians prefer to create
bladder flaps during a cesarean delivery. Whether this is a product of obstetricians’ early training, bladder flap dissection remains a common step during routine cesarean delivery. Bladder omission may be performed by some obstetrician
in some situations where rapid surgical delivery of the fetus is necessary. Given
that bladder injury is one of the main concerns with bladder dissection, this method would be advantageous for the obstetrician.
DOI: 10.4236/ojog.2019.95055
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Table 1. Demographic characters of the two groups.

Character

Bladder
flap
(N = 236)

No
bladder
flap
(N = 278)

Maternal
age (y)

27.4 ± 5.8

Bladder flap

No bladder flap

Primary
cesarean
Delivery
(N = 94)

Repeated
cesarean
delivery
(N = 142)

Primary
cesarean
delivery
(N = 98)

Repeated
cesarean
delivery
(N = 180)

28.4 ± 5.9

24.4 ± 2.8

26.4 ± 5.8

24.4 ± 5.9

27.4 ± 6.8

88.5 ± 20.8 95 ± 23.8

90.5 ± 21.9

94.5 ± 21.8 86.5 ± 19.7

98.5 ± 20.8

Maternal
BMI (Kg/m2)

29.5 ± 9.5

31.5 ± 9.8

27.5 ± 7.8

31.8 ± 8.1

30.5 ± 8.8

31.5 ± 6

Gestational
age (w)

38.3 ± 1.9

38.5 ± 1.8

38.0 ± 2.9

38.2 ± 1.1

38.3 ± 2.8

38.7 ± 0.9

Maternal
weight (kg)

Table 2. Comparison of intraoperative and postoperative outcome between the two
groups of cesarean section (CS) delivery with and without bladder flap formation (mean
± standard deviation) (p = *<0.05).
Characteristic

Bladder flap
(N = 236)

No bladder flap
(N = 278)

P
(*<0.05)

Total operating time (min)

53.8 ± 27.09

37.6 ± 27.6

0.012(*)

Incision-to-delivery time (min)

18.4 ± 8.67

14.14 ± 7.64

0.04(*)

Bladder injury

1

0

-

Intra-operative blood loss (gases NB)

6.2 ± 1.5

5.4 ± 1.5

0.1

Other operative complication

0

0

-

Decrease in HB %(g/dl) 48 h after CS

0.8 ± 0.4

0.7 ± 0.5

0.6

Micro hematuria 1st day (≥ +1)

41

11

0.001(*)

Pain score (1 - 10) 1st day

5.3 ± 1.7

3.8 ± 1.3

0.06

Urinary tract infection (NB of cases)

15

10

-

Postoperative complication (atonic uterus,
sup rectal hematoma, bleeding)

2

1

-

Days of hospitalization

1.45 ± 0.2

1.37 ± 0.3

0.8

Table 3. Comparison of Surgical Times, intraoperative and postoperative outcome
among Women Undergoing Primary Cesarean Deliveries (p = *<0.05).
Characteristic

Bladder flap
(N = 94)

No bladder flap
(N = 98)

P
(*<0.05)

Total operating time (min)

40.3 ± 22.04

27.6 ± 21.07

0.01(*)

Incision-to-delivery time (min)

14.7 ± 4.6

10.7 ± 3.09

0.02(*)

Bladder injury

0

0

-

Decrease in HB % (g/dl) 48 h after CS

0.75 ± 0.4

0.73 ± 0.4

0.2

Micro hematuria 1 day

22

7

0.01(*)

Pain score (1 - 10) 1 day

4.3 ± 1.3

3.3 ± 1.7

0.08

Urinary tract infection

5

2

Days of hospitalization

1.5 ± 0.2

1.3 ± 0.3

st

st
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Table 4. Comparison of Surgical Times, intraoperative and postoperative outcome
among Women Undergoing Repeat Cesarean Deliveries (p = *<0.05).
Characters

Bladder flap
(N = 142)

No bladder flap
(N = 180)

P
(*<0.05)

Total operating time (min)

71.6 ± 28.75

47.8 ± 22.1

0.02(*)

Incision-to-delivery time (min)

21.7 ± 6.6

15.8 ± 5.9

0.01(*)

Bladder injury

1

0

-

Decrease in HB % (g/dl) 48 h after CS

0.8 ± 0.7

0.75 ± 0.4

0.09

Micro hematuria 1st day

19

3

0.03(*)

Pain score (1 - 10) 1 day

5.25 ± 1.4

4.5 ± 0.4

0.07

Urinary tract infection (NB of cases)

10

8

-

Days of hospitalization

1.55 ± 0.4

1.25 ± 0.3

0.4

st

Table 5. Classification of intra-abdominal adhesions after cesarean delivery [18].
Adhesions

Consistency of the adhesions

Between uterus
and bladder

Filmy

1

2

4

Dense

4

8

16

Filmy

1

2

4

Dense

4

8

16

Filmy

1

2

4

Dense

4

8

16

Between uterus
and abdominal fascia
Between uterus
and omentum
Between omentum
and abdominal fascia
Adhesions to other pelvic structure
that interfere with the delivery

<3 cm 3 - 6 cm >6 cm

Filmy

2

Dense

8

Filmy

2

Dense

8

Table 6. Comparison of long term effect between the two groups on the degree of
adhesion (p = *<0.05).
Characters

Bladder flap
(N = 21)

No bladder flap
(N = 24)

P
(*<0.05)

Degree of adhesion

3.3 ± 2.6

2.2 ± 1.6

0.04(*)

Some of the important factors in the success of CS are the time from skin incision to delivery of the fetus. According to the results of this study, the time required for skin incision and removal of fetus and the total operative time at cesarean delivery in the case group (no bladder flap) were significantly less than
the control group (bladder flap). The Hohlagschwandtner’ study and O’Neill
‘study in this regard are in line with that of our study [14] [15]. However, Tuuli
show that the time required for skin incision and removal of a fetus reduced by
omission of the bladder flap; however, the total time of CS has not reduce [19].
DOI: 10.4236/ojog.2019.95055
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We included both primary and repeat cesarean deliveries and enrolled a more
diverse group of patients, making our results potentially more generalizable also
enabled us estimate whether the benefits or risks of omitting the bladder flap
differ for primary and repeat cesarean deliveries. Another strength of our study
is that the two groups were similar regarding baseline characteristics.
The lower rate of postoperative micro-hematuria in our study in the first
group also reflects a reduced manipulation and trauma of the urinary bladder.
The same result was shown in the previous study [20].
In this study, the amount of bleeding during operation was assisted through
number of gases used during CS and also through drop in the hematocrit 48
hour post-operative. As a result, in the group without a bladder flap, the bleeding and the drop in hematocrit were lower than another group but they were insignificant. The findings of this study were consistent with findings of the meta-analyzes conducted on the results of three other clinical trial studies. All of
them state that the flap omission has no significantly effect on the bleeding [14].
Postoperative pain reduction and the subsequent reduction in the need for
analgesics (pethidine and diclofenac) was observed in this study. This is may be
due to reduced trauma to the patient during surgery. Previous study by Hohlagschwandtner achieved similar results [14].
In this study, no difference in postoperative hospitalization stay was seen
when the study group was compared with the control group. The number of
days of hospitalization may be influenced by many factors other than formation
of bladder flaps such as postoperative cares and medical condition of the patient.
As for long-term effects of omitting the bladder flap were also assessed in this
study, however only 45 of our cases were followed up in the next CS. The cause
of small sample size that all the patients were from the group of primary CS in
order to be sure of the cause of the adhesion not due to multiple CS. We use Tulandi adhesion scaled in the comparing the effect of omitting the bladder flap on
the adhesion in the next CS. The cases in group of no-bladder flap associated
with significantly fewer adhesions than the cases from the other group. The adhesion in the non-bladder flap group was also filmy and present usually between
uterus and omentum and usually small in size (<3 cm). The study done by Malvasi reported also the decreased adhesions and sub-mesothelial fibrosis at subsequent cesarean delivery when the bladder flap was omitted which is matching
with our result [21]. This can be explained by the omission of the bladder flap
causes less trauma and vascular injury, subsequently fewer additional hemostatic
sutures are required.
One limitation of our study is that we didn’t comment on the non-formation
of bladder flap in obstructed labor. Extension of the uterine incision into the
broad ligament and lower segment during delivery of the fetal head typically
occurs in advanced labor when the lower segment is thin and the fetal head is
deeply engaged. Non-formation of bladder flap in this situation can result in
bladder tear.
DOI: 10.4236/ojog.2019.95055
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Finally, our study, like the other trial was not powered to assess the effect of
omitting the bladder flap on bladder injury. Although there were no cases of
bladder injury, the low incidence of bladder injury during cesarean delivery
means an impractically large sample size would be required to detect any differences [15]. However, other reports have linked difficulty encountered while
creating the bladder flap, rather than its omission, as the risk factor for bladder
injury at cesarean delivery [22].

5. Conclusion
To conclude our result, the omission of the bladder flap at CS has short and
long-term benefits. The short term benefits include reduction of operating time
and incision-delivery interval, reducing the severity of intraoperative bleeding
and postoperative hematocrit reduction. In addition, it is associated with good
long-term outcomes with regards to adhesion. These findings, together with results of another study, may argue against the practice of routinely creating the
bladder flap at cesarean deliveries in the absence of a specific indication for
bladder dissection.
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