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Iatrogenic bladder rupture in individuals with disability related to
spinal cord injury and chronic indwelling urethral catheters
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Abstract
Introduction Bladder rupture in patients with indwelling urethral catheters is rare. Herein, we describe two spinal cord
injured (SCI) patients with neurogenic bladder dysfunction managed with chronic indwelling catheters who presented with
extraperitoneal bladder rupture related to bladder instillation. One case was during continuous bladder irrigation for
hematuria, the other during routine cystography.
Case presentation One patient is a tetraplegic male with a C5 ASIA impairment scale (AIS) SCI and a chronic catheter who
presented with gross hematuria and autonomic dysreflexia (AD). Continuous irrigation was complicated by ongoing AD and
poor catheter drainage. A CT scan revealed an extraperitoneal bladder rupture which was managed with surgical repair and
suprapubic catheter. The second patient is a tetraplegic female who underwent gravity cystography to evaluate for vesi-
coureteric reflux. She experienced AD, followed by a witnessed extraperitoneal rupture. The rupture resolved with continued
catheter drainage. No long term complications were noted.
Discussion We present two cases of extraperitoneal rupture in chronically catheterized SCI patients following bladder
instillation. Both patients were undergoing instillation of fluid through balloon catheters which likely occluded the outlet.
We believe that rupture in both cases was iatrogenic, from elevated intravesical pressures during gravity instillation of fluid.
Both patients experienced AD during these events. A procedure involving bladder instillation in chronically catheterized SCI
patients should be performed by providers familiar with management of AD. Risk factors for iatrogenic bladder rupture
during instillation procedures likely include chronic catheterization, small bladder capacity, instillation under significant
pressure, and occlusion of the bladder outlet by a balloon catheter.

Introduction

Urinary bladder rupture is an uncommon event and is most
commonly noted in association with penetrating trauma or
blunt trauma in the setting of a distended bladder. When not
promptly diagnosed, bladder rupture carries the risk of
significant morbidity including abdominal pain, hematuria,
oliguria, abscess formation, and even death [1, 2]. Trau-
matic bladder rupture may be either extra- or intra-perito-
neal, with extraperitoneal being the more common, and
intraperitoneal having a much higher risk of morbidity
[3, 4].

Spontaneous bladder rupture is exceedingly rare but has
been reported in the setting of bladder malignancy, prior
pelvic radiotherapy, chronic infection, urinary retention,
hemophilia, and during vaginal delivery [4–6]. Iatrogenic
bladder injury or rupture generally occurs during pelvic
surgery, such as hysterectomy, or incontinence surgery.
Bladder rupture during diagnostic or therapeutic bladder
instillation is rare. We report two cases of iatrogenic
extraperitoneal bladder rupture in chronically catheterized
spinal cord injury (SCI) patients resulting from bladder
instillation; one during continuous bladder irrigation (CBI)
for hematuria, the other during gravity cystography while
evaluating for vesicoureteral reflux.

Case presentations

The first patient is a 49-year-old male with a past medical
history of a C5 American Spinal Injury Association
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Impairment Scale (AIS) A SCI. This injury occurred by
falling off of a water slide 27 years earlier. His neurogenic
bladder was managed with a chronic indwelling urethral
catheter after 20 years of reflex voiding and use of a con-
dom catheter. Cystoscopy 2 months prior to bladder rupture
revealed catheter irritation trauma on the posterior
bladder wall.

After developing asymptomatic gross hematuria at home,
which prompted presentation to an outside emergency
department, his catheter was changed and a urine culture
obtained. Gross hematuria persisted, and he acutely devel-
oped symptoms of AD, including flushing, palpitations, and
diaphoresis, which was noted after his catheter stopped
draining. A 24 French three-way catheter was placed in the
emergency room, and he was started on CBI. He continued
to experience AD associated with blood clots causing
blockage of the urethral catheter, which prompted a transfer
to our institution. Upon arrival at our institution he had CBI
flowing intermittently and no outflow from his urethral
catheter. His blood pressure was 222/140 at that time. CBI
was stopped, and his catheter was changed with an initial
resolution of AD. On physical examination, he was noted to
have suprapubic distention even following catheter change.
Immediate CT of the abdomen and pelvis in the ED
revealed a 3-cm extraperitoneal urinary bladder rupture with
a large hematoma along the left anterior aspect of the
bladder, and the clot and free fluid in the right pelvis (Fig. 1).
A brief attempt at observation without CBI was abandoned
due to continued hematuria and clot occlusion resulting in
catheter blockage, as well as intermittent AD. He underwent
surgical exploration with repair of a 3 cm bladder laceration
and placement of a suprapubic catheter (Fig. 2). He was
discharged 3 days after the procedure and has had no

complications in the following 18 months during which
time he elected to maintain the suprapubic catheter.

The second patient is a 46-year old female with C5 AIS
A SCI and neurogenic bladder, as well as a remote history
of right vesicoureteric reflux. Reflux was managed with a
chronic 16 French indwelling urethral catheter. After an
episode of right pyelonephritis, she was evaluated by an
outside urologist who recommended cystography to assess
for vesicoureteric reflux. During a gravity cystogram at an
outpatient imaging facility, she was noted to have dia-
phoresis and flushing followed shortly by witnessed extra-
vasation of contrast on the right bladder base consistent
with extraperitoneal rupture (Fig. 3). Her AD symptoms
resolved immediately upon drainage of the bladder. She was
brought to our institution and noted to be in no distress,
have no abdominal pain and no gross hematuria. Her urine

Fig. 1 Images are taken from the male patient’s CT scan. The different panels show the progression of contrast extravasation outside the
bladder.

Fig. 2 Intraoperative image taken from the male patient’s bladder
repair. The 3 cm bladder lacerationis seen, with a catheter within the
bladder.
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remained clear, and she was managed non-operatively with
a 22 French indwelling catheter. After observation for
1 day, she was discharged with subsequent downsizing to a
16 French urethral catheter. She has had no complications
over 9 years of follow-up.

Discussion

Bladder rupture that is not caused by external trauma or
pelvic fracture is rare. Spontaneous bladder rupture may
occur due to a variety of different causes, most of which are
due to some chronic disease process which weakens the
integrity of the bladder wall. In patients who have been
reported to have bladder rupture associated with an
indwelling catheter, it is likely that blockage of the drainage
lumen of the catheter resulted in bladder distension and
elevated intravesical pressure. In the setting of the bladder

outlet occluded by a balloon catheter, this may result in
eventual bladder rupture [7].

Due to the potentially devastating complications from
bladder rupture, it is a true urological emergency. Intra-
peritoneal bladder rupture in particular can cause an acute
abdomen, septic shock, and even death if not addressed [8].
Complicating the rapid diagnosis are the many nonspecific
signs and symptoms that bladder rupture may present with
[9]. The typical presentation is variable, often including
abdominal pain and any other number of nonspecific find-
ings that can easily be mistaken for gastrointestinal tract
perforation, amongst other diagnoses. Due to the many
variations in presentation and nonspecific findings, most
ruptures are confirmed on imaging or intraoperatively. In
our patients, AD was noted prior to the diagnosis of
extraperitoneal bladder rupture.

There have been reports describing rupture of the bladder
due to the instillation of fluid into the bladder. Contrast

Fig. 3 Cystogram showing the
progression of contrast
extravasation outside the
bladder.
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extravasation and bladder rupture during voiding cystoure-
thrography in pediatric patients has been reported [10, 11].
One report shows extravasation from the bladder during
hand injection of contrast in an SCI patient with a small
capacity bladder [12]. This patient was then managed
conservatively with 1 week of catheter drainage and CBI. A
different report of extraperitoneal bladder rupture describes
rupture due to gravity infusion cystography in a woman
with T3 SCI who was on intermittent catheterization that
also healed with catheter drainage [13]. Bladder perforation
during urodynamic study in an SCI patient with an aug-
mentation ileocystoplasty has also been reported [14]. This
literature helps to show that this complication may occur in
a variety of patient populations when undergoing instilla-
tion of fluid into the bladder.

There have also been reports of multiple patients with
indwelling catheters having non-traumatic bladder rupture
[3, 12, 15]. Two of these cases were managed non-opera-
tively, while the other required surgery due to complications
from small bowel perforation. These papers also outline the
preference for nonsurgical management of extraperitoneal
bladder rupture, with surgical intervention reserved for
patients with life-threatening complications.

This report is significant for a variety of reasons. We
report only the second known case of bladder rupture during
CBI, and the first report of this in an SCI patient. Our report
is also the second ever report of bladder rupture in an SCI
patient presenting with AD, which may be one of the only
signs in this population.

Our first patient was placed on CBI which involves the
gravity instillation of fluid into the bladder. We believe that
bladder rupture occurred because of instillation of irrigant
into the bladder during CBI during which time he had
prolonged periods of blockage of his catheter due to clots
forming within the bladder and occluding his catheter.
During transfer to our institution, irrigation was continued
while drainage was impaired, likely resulting in elevated
intravesical pressures and ultimately extraperitoneal bladder
rupture. Although extraperitoneal bladder rupture can often
be managed with catheter drainage, our case required sur-
gical bladder repair due to ongoing hematuria, AD, and an
inability to use CBI due to bladder rupture.

This case underscores several issues related to the use of
CBI in SCI patients. All patients on CBI require close
monitoring for adequate drainage during irrigation. Close
monitoring of patients on CBI is particularly crucial in SCI
patients who may be prone to developing AD when free
catheter drainage is impeded. It should also be recognized
that chronically catheterized SCI patients may have small
bladder capacity and low bladder compliance which can
lead to rapid increases in intravesical pressure and abrupt
development of AD with any impairment of catheter drai-
nage. In both of these patients, the combination of elevated

intravesical pressure during gravity instillation of irrigation
in a small capacity chronically inflamed bladder, when
combined with bladder outlet occlusion by the catheter
balloon resulted in extraperitoneal bladder rupture. Reports
of a bladder rupture due to CBI exist elsewhere, lending
further evidence to this possibility [16]. The presence of a
balloon catheter prevented urethral leakage from serving as
a pop-off mechanism to lower intravesical pressure. Due to
this risk, it is essential that proper utilization of CBI is
practiced. CBI in all patients should be closely monitored
and only utilized if the irrigation is freely draining from the
bladder. If there is any continued clot formation, CBI is no
longer a safe option, as blockage of the catheter is possible.
The obstruction of the catheter is particularly dangerous in
SCI patients who may develop AD.

While cystography is valuable in the identification of
vesicoureteric reflux, it should only be performed in SCI
patients by individuals familiar with the identification and
management of AD. The early detection of AD is essential,
as these patients may not have early sensation of bladder
distention. Routine cystography in chronically catheterized
SCI individuals should be carefully considered, as it is rarely
indicated. We typically will perform this as part of a
videourodynamic study in which a small diameter urody-
namic catheter allows urethral voiding to prevent non-
physiologic rises in intravesical pressure during contrast
instillation with balloon catheters occluding the bladder neck.

Although gravity instillation of fluid into the bladder
during cystography is likely safer than manual instillation
via a syringe, these cases demonstrate that bladder rupture is
still possible with this technique. Patients with chronic
catheters have a variety of proposed mechanisms that may
lead to rupture [7, 17, 18]. It is possible that catheterization
causes chronic inflammation of the bladder that may
increase the risk of bladder rupture during interventions
involving fluid instillation into the bladder [19]. It has also
been proposed that contraction of the bladder around a
catheter balloon may cause pressure necrosis in this area
[20]. Inflammation on bladder biopsy was found in 89% of
SCI patients with chronic catheter in a large series of
patients being screened for bladder malignancy [21]. It is
possible that chronic inflammation may be a contributor to
distention associated rupture of the bladder.

Treatment options for these patients vary by case, as seen
in these two patients and the prior reports discussed above.
The American Urological Association Guidelines on Uro-
trauma states that catheter drainage is preferred for man-
agement of uncomplicated extraperitoneal bladder rupture
based upon a number of studies supporting this form of
management [22–24]. There are clinical situations, as our
case indicates, that operative intervention should be pursued
in extraperitoneal bladder rupture. Clinicians caring for SCI
individuals should be aware of possible risk factors for
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iatrogenic bladder rupture during bladder instillation pro-
cedures including chronic catheterization, small bladder
capacity, fluid instillation under significant pressure, and
occlusion of the bladder outlet by a balloon catheter.
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