
© 2020 Journal of Family Medicine and Primary Care | Published by Wolters Kluwer - Medknow 4526

Introduction

Urinary bladder being the nearest anterior organ to the 
uterus, its injury during cesarean section (CS) is not so rare. 
Bladder injury during primary CS is about 0.2% and during 
repeat CS is about 0.6%.[1] So, primary care physicians, who 
are dealing with the obstetrics, should be conversant about 
dealing with such cases as cesarean delivery are currently 
within the scope of  Family Physician. The American 
Academy of  Family Physicians (AAFP)/American College 
of  Obstetricians and Gynecologists (ACOG) jointly stated 
that surgical delivery is within the scope of  family medicine.[2] 
AAFP’s resident training incorporated the core obstetric skill 
& advanced obstetric skill that include CS.[3] AAFP’s fellowship 
training is designed to make a family physician perform CS 
independently.[4]

Due to the wider application of  cesarean section, nowadays 
the incidence of  morbid adherent placenta in subsequent 
pregnancies is increasing. Morbid adherent placenta (accreta, 
increta, and percreta) are associated with more number of  
bladder involvement during pregnancy and hence more 
number of  bladder injury (Total urinary tract injury 21.7%, 
bladder 11.7%, ureter 4.7%, and bladder with ureter 5.3%).[5] 
Apart from this, other conditions which an obstetrician should 
remember while doing cesarean section so as to avoid bladder 
injury are
1. Prolonged labor with bladder distension
2. Pregnancy with scarred uterus, e.g., myomectomy, metroplasty, 

repaired uterine perforation (septic abortion) etc.
3. Suspected intra-abdominal adhesions, e.g., postoperative 

(nonuterine) pregnancy, chronic pelvic inflammatory disease, 
malignancy, irradiation etc.

4. Distorted local anatomy – cervical/lower segment fibroid, 
urogenital system anomaly, obstructed labor (though the 
incidence is less nowadays due to wider application of  
partograph) etc.

5. Cesarean done for an advanced labor woman, station ≥ +1 
(due to well taken-up of  cervix uterine incision may fall over 
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anterior vaginal wall leading to difficult dissection of  bladder 
from the field)[6]

6. Cesarean hysterectomy

Cesarean hysterectomy causes about 1–4% of  bladder 
injury.[7] Increasing number of  previous CS increases the 
chance of  bladder injury.[8] Woman with >3 post CS are 5 times 
more prone to have bladder injury than the woman who is 1 
post CS.[9] Emergency CS has more chance of  bladder injury 
compared to elective CS (31% vs 11%). CS in laboring women 
also carries more risk of  bladder injury compared to nonlaboring 
women (83% vs 61%).[10]

Prevention of bladder injury
Whenever dense adhesion is anticipated, sharp dissection of  
the bladder is advocated instead of  blunt dissection by gauze 
piece.[7] Bladder used to be made full during cord prolapse 
management as this will elevate the presenting part and hence 
cord compression will get relieved. While doing CS for this kind 
of  patient, the bladder should be made empty before incising. In 
suspected intraabdominal adhesion cases, entering of  peritoneum 
preferably by blunt dissection or in case of  sharp dissection, the 
surgeon should check twice that there are no visceral structures 
within the vicinity of  the peritoneal incision. For diagnosing the 
intra-abdominal adhesion, sliding sign in ultrasound can be used. 
In the absence of  adhesion, during deep breathing the uterus 
will slide below the parietal fascia of  the abdomen whereas in 
case of  severe adhesion, this sliding is absent.[11] In morbidly 
adherent placenta cases, filling‑up of  the bladder with 200 ml 
normal saline prior to CS would reduce the bladder injury.[12,13]

Diagnosis of bladder injury
While operating the abovementioned patients, it would be prudent 
to look for any injuries during and at the end of  the operation. 
Usually, urine dribbles out in the operative field. If  no leaking of  
urine but there is a doubt about injury, then the color of  urine should 
be observed. Hematuria might occur in 95% cases.[14] Foley’s bulb 
may become visible in the operative field. If  there is a doubt of  
injury, it can be confirmed by instillation of  dye (methylene blue/
trypan blue etc.) or sterile milk through transurethral catheter into 
the urinary bladder and observing the colored leak. If  necessary 
cystoscopy, ureteric catheterization, or indigo carmine intravenous 
administration should be done. IV indigo carmine 10–15 minutes 
prior to cystoscopy reveals efflux of  dye‑stained urine from 
the ureters. In the absence of  cystoscope, hysteroscope can be 
used.[7] Most of  the bladder injuries during cesarean section are 
intraperitoneal injury and usually it occurs at the dome of  the 
bladder, more than 6 cm—and often more than 10 cm—away from 
the trigone.[15] Iatrogenic bladder injury can be classified as follows[16]

 Grade 1: contusion, intramural hematoma or partial thickness 
laceration

 Grade 2: extraperitoneal bladder wall laceration <2 cm
 Grade 3: extraperitoneal >2 cm or intraperitoneal <2 cm 

laceration
 Grade 4: intraperitoneal bladder wall laceration >2 cm

 Grade 5: intra- or extraperitoneal bladder wall laceration 
involving the trigone or bladder neck

The involvement of  the posterior area of  bladder may raise the 
suspicion of  trigonal and ureteral involvement. Grade 5 injury 
warrants calling the urologist or urogynecologist.

When to do the repair
Immediate repair is always better. Even for cesarean hysterectomy, 
it is suggested to repair the bladder rent and then complete the 
hysterectomy.[17]

Exceptions to immediate repair include some cases of  placenta 
percreta with intractable haemorrhage that can be repaired in 
stages after controlling the bleeding. The second surgery is usually 
done within 24–48 hours.[18]

Technique of bladder repair
Repair
Usually done in two layers,[7,19] although some surgeons 
advocate single-layer[20] closure. Polyglycolic acid suture no. 3-0 
is used. In the absence of  this suture, in resource poor setting, 
atraumatic chromic catgut no 2-0 can be used. An interrupted 
simple suture is made. The first layer closes the mucosa by 
through-&-through repair. The second layer includes the 
muscularis and peritoneum.[19] It can be repaired by simple 
running stitches of  both layers ‑ first layer consists of  mucosa 
& muscularis and second layer consists of  serosa. The first layer 
is sutured with 3-0 and second layer with 2-0 polyglycolic acid 
suture.[21] [Figure 1] The authors have used atraumatic chromic 
catgut in their initial carrier, followed by polyglycolic acid; all the 
combination of  repair—simple continuous suturing, interrupted 
suturing; excluding the bladder mucosa, through-&-through 
bladder mucosa—all healed adequately. The important point is 
the recognition of  the injury intra-operatively and meticulous 

Figure 1: Bladder injury repair done by simple continuous suturing 
with polyglycolic acid suture. First layer is bladder mucosa and 
muscularis layer (3-0) and second layer is serosa (2-0). Mucosa 
pierced through-&-through. Repair can be done by interrupted 
suturing also
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repair in the same sitting, which yield best result. From the 
description, it is understandable that bladder dome injury repair 
is not difficult and mastering it could save many women from 
developing vesicovaginal fistula afterward.

After completion of  the two layers, at least 300 mL of  saline 
with or without dye (e.g., methylene blue) should be instilled into 
the bladder through a transurethral Foley catheter. If  leakage 
is present through sutures, then a top-up layer of  imbricating 
suture should be added, thus attaining a water tight closure.[22] In 
case of  placenta percreta with bladder invasion, some placental 
tissue may be left behind with the bladder wall and complete the 
repair.[23,24] Postoperatively placental tissue may get autolysed or 
methotrexate can be given.[23]

Urine drainage
Dual drains by suprapubic cystotomy (SPC) catheter with 
Malecot/Foley catheter and transurethral Foley catheter is better 
although gynecologists prefer only transurethral catheter. The 
size of  the catheter should be SPC catheter (28–24) Fr and 
Foley catheter (16–18) Fr. Based on the authors’ experience, 
only transurethral catheter works well if  postoperative urinary 
drainage is checked meticulously. Another dictum is that SPC 
recommended for large bladder rent, and a large transurethral 
Foley catheter would be sufficient for small rent.[19] A closed 
suction drain can be kept at the perivesical space and pelvis to 
look for urinary leakage.[24]

Postoperative period
The closed suction drain usually dries within 48–72 hours by 
which time it can be removed. Indwelling transurethral and SPC 
catheters are kept for at least 10 to 14 days.[25] In dual catheter 
insertion, the SPC catheter is clamped on day 10 and is removed 
on day 12. The transurethral catheter is removed on day 14. 
Barbieri RL[15] in his editorial has stated that the catheter should 
be kept for a minimum of  7 days. Urine should be tested for 
culture and sensitivity every third day when the patient is on 
prolonged catheterization.

Medicolegal aspect
From a medicolegal point of  view, identification of  the bladder 
and ureters should be described in the operation record.[7]

1. Bladder injury as a consequence of  postoperative adhesion 
is defendable.[26]

2. Abnormal anatomy, e.g., when the bladder is high-up over 
the uterus inadvertent bladder injury is not negligent.[27]

3. When cesarean section is done during full dilatation of  cervix, 
as the head lies deep in the pelvis, inadvertent bladder injury 
is not negligent.[27]

4. In the absence of  abnormal anatomy, bladder injury may 
invite penalty. And if  injury is not recognized intraoperatively, 
it may also be proven as negligence.

So as to avoid the medicolegal issues, it is always a wise approach 
to discuss the possibility of  urinary tract injuries during cesarean 

section of  the vulnerable patients during counselling and 
maintain a written documentation of  it.

Key points
1. Bladder injury during cesarean section is not so rare 

nowadays (during primary CS 0.2% and repeat CS 0.6%).
2. Dome is commonly gets injured.
3. Recognition of  the injury intraoperatively and immediate 

repair yields best result.
4. Usually two layer repair, simple continuous or interrupted, 

with polyglycolic acid suture 3-0/2-0 done.
5. Postoperative bladder catheterization for 10–14 days 

recommended.
6. Sharp dissection in the presence of  dense adhesion can 

prevent bladder injury.
7. Proper preoperative counseling and good operative note may 

help to avoid litigation.

Conclusion

According to the new recommendation of  Family physician 
training academy, primary care physicians are also need to be 
trained in performing cesarean section. The knowledge of  bladder 
injury repair is an invaluable armamentarium—how to deal with 
the bladder dome injury which is the commonest; simultaneously, 
asking for the help of  urologist or urogynecologist for trigonal 
injury. Although preventive measures to avoid bladder injury 
are always desired, adequate preoperative counselling can avoid 
medicolegal litigation.

Key message: Bladder injury during cesarean section (0.2% 
during primary CS & 0.6% during repeat CS) should be tried 
to prevent it and if  at all occurred, it should be diagnosed 
intraoperatively and immediate repair in two layers can prevent 
many comorbidities.
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