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bladder is the most common affected organ due to its
anatomical proximity to ovaries, uterus and vagina. Gy-
necologic and obstetric procedures are the leading cau-
se of non-endoscopic IBT1. However, this complication

Abstract

Iatrogenic bladder injuries are rare in gynecologic and obstetric surgical procedures. However, bladder injuries occurring
during those procedures account for the majority of all non-endoscopic iatrogenic bladder trauma. Their diagnosis can be
made intra- or post-operative with different approaches. Prevention and early recognition are crucial in reducing intra and
post-operative morbidity and mortality. In this review we summarize the current evidence on epidemiology, etiology, diag-
nosis, treatment and prevention of iatrogenic bladder lesions during gynecologic and obstetric surgical procedures.
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INTRODUCTION

I atrogenic bladder trauma (IBT) can be caused by
internal injuries often resulting from endoscopic

urological procedures (such as transurethral resection
of the bladder or prostate), or external injuries that
occur during urologic, gynecologic/obstetric and in-
testinal pelvic surgeries (open, laparoscopic or robo-
tic).

Most gynecological and obstetric surgeries can lead
to iatrogenic injuries on the urinary system organs. The
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Resumo

As lesões iatrogénicas da bexiga são raras em cirurgia ginecológica e obstétrica. No entanto, representam a maioria das le-
sões iatrogénicas realizadas em procedimentos não endoscópicos. O seu diagnóstico pode ser intra ou pós-operatório, im-
plicando diferentes abordagens. A prevenção e o reconhecimento precoce são essenciais para a redução da morbilidade e
mortalidade pós-operatórias. Esta revisão sumariza a evidência mais recente acerca da epidemiologia, etiologia, diagnósti-
co, tratamento e prevenção de lesões iatrogénicas da bexiga durante cirurgia ginecológica e obstétrica.
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associated with IBT during laparoscopic hysterectomy
for benign disease6. Some studies also found an asso-
ciation between previous caesarean delivery and higher
IBT occurrence during hysterectomy7-9.

Using monopolar or bipolar electrosurgical energy
can potentially lead to thermal injuries. As a result of
thermal spread, which extends several millimeters
beyond macroscopically evident dissection during sur-
gery, these injuries may manifest later in the postope-
rative period10. Therefore, care must be taken when
using these energy sources near the bladder.

DIAGNOSIS

Bladder perforations are detected intra-operatively in
85% of the cases6. Intra-operative signs of IBT include
macroscopic hematuria, the presence of clear fluid or
methylene blue (when the bladder has been previous-
ly filled with it) in the operative field and the presence
of air in the urine collector bag during laparoscopic or
robot-assisted surgery. In order to confirm the diagno-
sis, a retrograde instillation with methylene blue dilu-
ted with saline can be made through the bladder foley
catheter previously inserted. The lesion can also be con-
firmed by intra-operative cystoscopy, which allows
identification of the location and dimension of the 
orifice, as well as ureteral meatus inspection11. Most 

is rare and occurs in less than 1% of all gynecologic
and obstetric surgeries.

Despite its rareness, IBT early recognition in intra or
post-operative period can allow an early treatment lea-
ding to reduced morbidity. Therefore, it is of utmost
importance for gynecologic and obstetric surgeons to
know how to prevent, recognize and approach these le-
sions.

In this narrative review we summarize the current li-
terature concerning the epidemiology, etiology, diag-
nosis, treatment and prevention of iatrogenic bladder
lesions during gynecologic and obstetric surgical pro-
cedures.

EPIDEMIOLOGY AND RISK FACTORS

Bladder perforation during gynecologic or obstetric
procedures represents 65% of all non-endoscopic IBT1.
However, IBT are rare and occur in less than 1% of all
gynecologic and obstetric procedures2-4.

Among these, abdominal/laparoscopic/robot-assis-
ted hysterectomy and midurethral retropubic sling
have the highest rates of IBT described. Table I sum-
marizes the incidence of IBT in different gynecological
and obstetric surgeries5.

Some patient-related risk factors can contribute to
these lesions. The presence of endometriosis has been

TABLE I. INCIDENCE OF IBT IN GYNECOLOGIC AND OBSTETRIC SURGICAL PROCEDURES
(ADAPTED FROM REFERENCES [3], [5] AND [6]).

Surgical procedure Incidence of IBT (%)
Laparoscopic/abdominal hysterectomy (benign) 1.00 – 11.10
Abdominal radical hysterectomy (malignant) 2.37 – 7.40
Midurethral sling (retropubic) 4.91 – 5.50
Laparoscopic/robot assisted radical hysterectomy (malignant) 4.19 – 4.59
Transvaginal mesh surgery 2.84
Autologous pubovaginal sling 2.80
Vaginal hysterectomy (benign) 0.60 – 2.50
Laparoscopic sacrocolpopexy 1.90
Midurethral sling (transobturator) 1.61
Burch colposuspension 1.00 – 1.20
Caesarean delivery 0.08 – 0.94
Native tissue colporraphy 0.53
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than that observed in patients’ blood, suggestive of uri-
ne leakage in the operative field11.

PREVENTION

The risk of bladder injury during gynecologic and obs-
tetric procedures can be reduced by emptying the blad-
der through an urethral catheterisation in all procedu-
res that carry an IBT risk. Additionally, some special pre-
cautions can be taken during these surgeries to avoid
IBT. In patients previously submitted to cesarean section
or other pelvic surgeries, attention must be taken to pos-
sible anatomical distortion. The bladder may be adhe-
rent to anterior peritoneal planes at the umbilicus level,
thus requiring extra care at placing laparoscopic trocars
or during laparotomy incision. Palpation of the foley
balloon may help during dissection, and sharp instead
of blunt dissection may be preferable. If needed, the
bladder can be filled with saline (with or without me-
thylene blue) to help differentiate the dissection planes.
During laparoscopic hysterectomy, uterine traction
using a uterine manipulator and countertraction in ve-
sicouterine peritoneum can also help dissection11.

When performing vaginal hysterectomy, a down-
ward traction to the cervix can be applied to facilitate
entry into anterior cul-de-sac, as well as dissection at a
45 degree angle, palpation of anterior peritoneal layer
and retrograde bladder instillation. As said before, ex-
tremely careful use of thermal energy should also be
taken into account10.

During surgery for prolapse repair or insertion of su-
burethral slings by vaginal approach, hydrodissection
with injection of saline solution in vesicovaginal space
can help separate the anatomical planes and avoid blad-
der lesions11. For hemostasis and hydrodissection, a di-
lute vasopressin solution (20 units in 50 or 100 mL
normal saline) can be injected in the midline and out
laterally to the sidewalls, as described for anterior 
compartment prolapse correction.16 In the University
Hospital’s Urogynecology Unit where two of the au-
thors of this paper (AH and AVL) work, the protocol for
hydrodissection in reconstructive pelvic surgery con-
sists of: filling the bladder with 50mL of saline with
methylene blue; hydrodissection of vesicovaginal spa-
ce with a solution of 100 mL cold saline and 20 mL 1%

injuries occur at the bladder dome, but care must be ta-
ken with lesions affecting the trigone because of possi-
ble ureteral involvement10.

The European Association of Urology (EAU) re-
commends routine cystoscopy in retropubic subureth-
ral sling placement5. Routine use of cystoscopy in 
other gynecologic procedures has been largely deba-
ted. A previously published systematic review and
meta-analysis found that its universal use during hys-
terectomy resulted in a higher intra-operative IBT de-
tection rate12. Another retrospective study showed that
universal use of cystoscopy during hysterectomy did
not lead to a lower 30-day rate of genitourinary tract in-
jury compared with no cystoscopy13. Other studies re-
port a low cost-effective benefit of its universal use du-
ring hysterectomy14,15. Therefore, EAU does not re-
commend routine cystoscopy during other gynecolo-
gic or obstetric procedures5.

Bladder injury can also be diagnosed in the post-
-operative period. Suggestive signs include macrosco-
pic hematuria, abdominal distention, ileus, urinary
outflow reduction, serum creatinine rise (due to intra-
peritoneal reabsorption), urine drainage through the
surgical wound and sepsis. A non-identified lesion can
ultimately lead to urinary fistula to adjacent organs5.

Cystography is the preferred imaging modality to
confirm the suspicion of an IBT post-operatively. It can
be done either with plain x-ray or using computed to-
mography (CT). According to the European Associa-
tion of Urology Guidelines on Urological Trauma, cys-
tography must be done after active instillation of mi-
nimum 300-350 mL of diluted contrast material into
the bladder through the bladder foley catheter. Passive
bladder filling by clamping the foley catheter in the ex-
cretory phase of CT does not exclude bladder perfora-
tion accurately5. Cystography can show the presence of
contrast around bowel loops or abdominal viscera
which is suggestive of intraperitoneal rupture. In the
presence of extraperitoneal rupture of the bladder, fla-
me-shaped areas of contrast around perivesical tissue
can be visualized. If contrast medium is visualized in
the vagina, vesico-vaginal fistula must be suspected.

In the post-operative period, the presence of high
output of a clear liquid through a surgical drain placed
during surgery can also indicate IBT. The biochemical
analysis of this fluid shows a creatinine value higher
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lidocaine with adrenaline. This hydrodissection toge-
ther with bladder filling can facilitate dissection, redu-
ce bleeding and help detect eventual lesions if methy-
lene blue is visualized in the operative field.

Other maneuvers during transvaginal sling proce-
dures can help reduce the risk of IBT. During retropu-
bic suburethral sling placement, the metallic trocar
should be close to the pubic symphysis as much as pos-
sible during its passage. Furthermore, placement of a
rigid sound in the urethra can help mobilize it in the
opposite direction of the trocar movement. During pla-
cement of a suburethral sling using a transobturator
approach the metallic trocar should also be close to the
inferior pubic ramus during its passage, and the sur-
geon must place a finger in the paraurethral space be-
hind the vaginal mucosa flap to guide the trocar away
from the urethra17.

TREATMENT

A bladder perforation detected intra-operatively should
be immediately repaired. With adequate expertise, ia-
trogenic lesions can be successfully repaired during la-
paroscopic or robotic surgery, without the need of con-
version to open surgery.

Nevertheless, the principles of repair are the same for
all types of approach. The repair should be done with
an absorbable synthetic suture (for example Polyglactin,
preferably 2-0 or 3-0)11. Non-absorbable sutures such
as silk are contraindicated due to risk of stone formation
when in contact with urine18. The repair is usually done
in a two-layer fashion – a first running suture including
the mucosa and muscularis, and a second running or in-
terrupted suture incorporating the serosa11. In complex
injuries additional layers can be done, for example using
omental flaps to cover large defects. Care must be taken
in defects with necrotic tissue or previous radiation ex-
posure, as well as when there is a lesion of bladder tri-
gone/neck suggesting eventual ureteral lesion requiring
repair, stenting or reimplantation. In these complex ca-
ses the collaboration of an experienced urologic sur-
geon is recommended10.

After repair, a retrograde instillation with 300 mL
saline or diluted methylene blue through the foley ca-
theter should be done to confirm the absence of leaka-

ge. There is usually no need for prophylactic antibio-
tics unless there is a confirmed urinary tract infection10.

For IBT detected post-operatively, the gold standard
treatment is surgical exploration with repair in intra-
peritoneal ruptures. Conservative treatment with an in-
dwelling bladder catheter (ideal timing explained in
follow-up section) and prophylactic antibiotics can be
adequate for extraperitoneal injuries. Prophylactic an-
tibiotics should be initiated on the day of the injury
and maintained for 7 days19 but there is no recom-
mendation concerning a specific antibiotic regimen. In
extraperitoneal ruptures with symptomatic extravesical
collections surgical exploration with drainage and per-
foration suturing are indicated5.

In cases where small IBT is detected during midu-
rethral sling or transvaginal mesh procedures, sling can
be reinserted and bladder catheter maintained in the
postoperative period. However when the urethra is also
affected all foreign material should be immediately ex-
tracted and an indwelling bladder catheter placed to
allow healing (duration of catheterization explained in
follow-up section)17.

FOLLOW-UP

After an IBT, continuous bladder drainage (without
clamping the catheter) should be maintained. There is
no specific recommendation regarding the type of fo-
ley catheter, but for catheterization superior than 7 days
a silicone catheter may be preferred. Silicone bladder
catheters have higher biocompatibility and higher re-
sistance to kinking, thus allowing a better continuous
drainage of a healing bladder20. There is also no speci-
fic recommendation regarding the ideal size and num-
ber of lumens of the bladder catheter. The most com-
mon size used in women is 14Fr or 16Fr, but if hema-
turia is expected a 18Fr or 20Fr catheter can be used
to allow a better evacuation of eventual clots. A three-
-lumen catheter can be used to continuously wash the
bladder in case of hematuria, but this should be avoi-
ded as much as possible in a recently sutured bladder.

The duration of bladder catheterization after an IBT
treated surgically or conservatively is a common 
debatable question. There are currently no published
prospective trials evaluating the ideal duration of 
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catheterization after an IBT. A previous study in ani-
mal models found that the normal bladder mucosa is
completely epithelialized 4 days after a cystostomy21.
Another paper reports not only that the bladder mu-
cosa is reepithelialized at day 4 but also that it regains
its normal tensile strength at day 21 after suturing18.
Therefore, EAU recommends indwelling bladder ca-
theterization during 7-10 days after a surgical repair of
an uncomplicated injury in an healthy patient5. In ca-
ses of an IBT during transvaginal mesh placement (for
stress urinary incontinence or pelvic organ prolapse
treatment), some groups advise a shorter catheterisa-
tion for 2-7 days17.

In patients with complex injuries (trigone involve-
ment, ureteric injury, local necrotic or infected tissue)
or with adverse risk factors for wound healing (mal-
nutrition, steroid therapy) a cystography with active
retrograde instillation of contrast through the foley ca-
theter is recommended at post-operative day 10. Asi-
de from these patients, routine post-operative cysto-
graphy is not mandatory. If no urinary leakage is ob-
served at day 10 cystography, the foley catheter can be
removed at that time5. When urine leakage is observed
at this first cystography, studies made in non-iatroge-
nic bladder trauma patients lead to recommendation of
performing a cystoscopy, as well as maintaining the in-
dwelling bladder catheter until repetition of cysto-
graphy one week later. No specific recommendations
exist for ongoing urine leakage on the first cystogra-
phy after IBT repair5.

In patients with IBT treated only conservatively, the
bladder catheter can be removed at days 5-7 after a
confirmatory cystography5.

After surgical repair of IBT, patients can have blad-
der spasms caused by the presence of suture and the in-
dwelling bladder catheter. Resulting irritative symp-
toms (suprapubic pain, urgency, urine leakage around
catheter) can be managed with anticholinergic (e.g.,
solifenacin, oxybutynin) or beta-adrenergic agonist
(mirabegron) drugs while the symptoms persist.

CONCLUSIONS

Iatrogenic bladder trauma is rare in gynecological and
obstetrical procedures, in spite of representing the lea-

ding cause of non-endoscopic IBT. Its early recognition
in intra- or post-operative period can avoid late com-
plications and reduce morbidity and mortality. Gyne-
cologic/obstetric surgeons should have special care in
patients with known risk factors and adopt some pre-
ventive measures to avoid bladder perforation during
surgeries. Furthermore, maintaining a high index of
suspicion and knowing the intra and post-operative
management principles is of utmost importance for a
successful diagnosis and treatment of these patients.
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