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ABSTRACT

Bladder rupture is rare and is often associated with other serious injuries and a high mortality rate. The
preferred evaluation is by retrograde computed tomography (CT) cystogram to classify the injury as intra or
extraperitoneal. Intraperitoneal injuries will always require open repair, while extraperitoneal injuries can be
managed with catheter drainage alone in a majority of cases, with some notable absolute exceptions (bor
fragment projecting into the rupture, open pelvic fracture, and rectal perforation). Other relative indications for
open repair of extraperitoneal ruptures include associated intraperitoneal injuries requiring laparotomy anc
pelvic fractures requiring open anterior repair, when the bladder can be repaired without subjecting the patien
to additional surgery. Acute complications after repair are uncommon (5%), primarily clot retention and infection.
Chronic complications after repair are also uncommon (5%), primarily frequency, urgency and dysuria. Patients
with extraperitoneal ruptures treated conservatively have higher rates of acute complications (12-26%), anc
these tend to be more serious (fistula, failure to heal, sepsis). Chronic complications are also more common i
this population (21%) and include bladder neck stricture and frequency/urgency.

Key words: bladder, trauma, rupture, evaluation, management, algorithm
Braz J Urol, 26: 408-414, 2000

INTRODUCTION (2). Gross hematuria is felt to be associated with
more significant injuries (rupture), while micro-
Bladder injuries after blunt or penetrating hematuria has been seen more commonly with
trauma are rare, constituting less than 2% of abdomibladder contusion (2).
nal injuries requiring surgery (1). Such rarity owes to Our algorithm for the management of major
the protected position of the bladder deep in the bonypelvic trauma is shown in (Figure-1). It underscores
pelvis (1). Accordingly, bladder injury is usually the major diagnostic goals in these patients:

associated with other severe injuries (2), and mortality A)- Determine if urethral injury is present. If
in these patients occurs in an alarming 12-22% (1,3,4)so, avoid urethral catheterization.

Often a high-energy accident is the cause (e.g., B)- Determine if bladder rupture is present,
automobile versus pedestrian) (5). and classify it as intraperitoneal (which requires

Bladder injuries after blunt trauma are exploration and repair) or extraperitoneal (which can
overwhelmingly associated with pelvic fracture: 83- usually be managed by bladder drainage alone). The
100% (1,2) of such patients have pelvic fracture, andAmerican Association for the Surgery of Trauma
6-10% (4,5) of patients with pelvic fracture have (AAST) has classified these bladder injuries by
bladder injuries. Not surprisingly, fracture of the pubic severity (Table-1).

arch is often specifically associated (5). Most (95%- C)- Determine if renal injuries are associated
100%) (1,2) of these patients with bladder injury will and if they require surgical exploration.
have gross hematuria, although in some studies a Bladder injury can, of course, also be associa-

minority (5%) have had only microscopic hematuria ted with penetrating trauma. Patients with any degree
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Figure 1 - Algorithm for the management of suspected lower urinary tract trauma associated with pelvic fracture.

Table 1- American association for the surgery of trauma injury score for the bladder*

Grade*
[ Hematoma  Contusion, intramural hematoma
Laceration Partial thickness
Il Laceration  Extraperitoneal bladder wall laceration < 2 cm
I Laceration  Extraperitoneak(2cm) or intraperitoneal (< 2cm) bladder wall laceration
v Laceration Intraperitoneal bladder wall lacerati@cm
\% Laceration Intraperitoneal or extraperitoneal bladder wall laceration

extending into the bladder neck or ureteral orifice (trigone)

*Advance one grade for multiple lesions up to grade 11|
*Data drawn from reference 6 (appears online at http://www.aast.org/injury/injury.html).
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of hematuria after penetrating trauma must be carerecent report suggests that this may not be true (8). We
fully evaluated for kidney, ureteral, bladder, and ure- typically place a large-bore 20-24F Foley or Malecott
thral injury. Usually bladder injury will be implied catheter suprapubically and opt for 16-20F Foley
by the trajectory of the knife or missile wound, and catheter drainage. We do not usually place small
all patients with hematuria at risk for bladder invol- transcutaneous “punch” suprapubic tubes unless the
vement must have formal cystography or intraopera-patient’s condition is too unstable for formal operation,

tive exploration to rule it out. as these tubes often become clotted with blood acutely
or, over the long term, become obstructed with debris
STEP-BY-STEP APPROACH or break and require replacement.
Evaluation Static Cystography
Retrograde cystography with plain abdomi-
Local Signs and Symptoms nal x-ray imaging (including drainage films) has

Lower abdominal pain, tenderness, and proved 100% accurate in large series (1). Only
bruising are often found in patients with bladder standard anteroposterior (AP) views of the pelvis are
injury. However, these signs and symptoms can beusually needed, although oblique films or fluoroscopy
difficult to differentiate from the sequelae of pelvic is used in rare cases when standard films are difficult
fracture. Some bladder injuries (usually intraperi- to interpret. The technique has two important aspects:
toneal) are discovered because a urethral catheter doéifling the bladder completely; and obtaining a post-
not return urine. In patients with a delayed diagnosisdrainage film. We infuse 350 ml of 30% contrast
of bladder injury, fever, absence of voiding, peritoneal (iohexol, Nycomed) by gravity into the urinary
irritation, and elevated blood urea nitrogen (BUN) catheter. Less than 350 mlis infused only if the patient
can be present. Any patient with this constellation of complains of pain. Others have advocated 400 ml,
signs and symptoms should have formal cystographywith the infusion bag elevated to 40 cm, and filling

to rule out bladder injury. until the patient has pain or the contrast passively stops
flowing (9). Series reporting only 250 ml have been
Blood at the Urethral Meatus associated with false-negative results (4).

Inspection for blood at the urethral meatus is
mandatory in all trauma patients, as this sign shouldComputed Tomography (CT) Cystography
be present in about half of significant urethral injuri- Despite the efficacy of standard plain film
es (7). It is our policy not to attempt passage of acystography, our preferred method entails retrograde
urinary catheter (Foley) in these patients, but ratherplacement of contrast material through a urethral
to obtain an immediate retrograde urethrogram to rulecatheter followed by CT scanning of the pelvis (Fi-
out urethral injury. gure-2). Because most of these patients already

A significant percentage (10-17%) (4,7) of require CT scans to evaluate pelvic fracture or
patients with bladder injuries will have associated intraabdominal injury, CT cystography saves time.
urethral rupture. If findings on urethrography are nor- Our method involves retrograde infusion of 350 ml
mal, a Foley catheter is placed; if abnormal, the patien{or until patient discomfort) 30% contrast (iohexol,
is brought to the operating room for placement of aNycomed), diluted 6:1 with saline. Dilution is
suprapubic urinary catheter, bladder exploration, andmandatory because undiluted contrast material is so
repair of bladder injuries. Although we usually place a dense that the CT quality is compromised.
suprapubic tube when urethral disruption is present, Some have suggested that an adequate CT
we also often place one in patients with isolatedcystogram can be obtained by clamping the Foley
extraperitoneal bladder injury to maximize bladder catheter for 20 minutes after injection of intravascular
drainage. We believe that large-caliber suprapubiccontrast. This relies on urinary excretion of the
drainage improves patient outcome, although a singlecontrast, followed by bladder extravasation of urine
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Figure 2- CT cystography:
A)- In a patient with intraperitoneal bladder rupture, intraperitoneal contrast collection is seen in the pouch of Dougla} (arr
B)- In a patient with extraperitoneal bladder rupture, contrast extravasation is seen anterior to the bladder.

(10). We do not advocate this method, as we (11) angberitoneal rupture in another 12% (1). Intraperitoneal
others (12) have seen examples of missed injuries witluptures occur because rapidly rising intraperitoneal

this technique. pressure causes the bladder to burst (5,13). Evidence
for this mechanism is found in the fact that these in-
Associated Renal Injuries juries overwhelmingly involve the dome, suggesting

Search for a source of hematuria after signi- that the bladder is bursting along the area of least
ficant injury requires that the kidneys be evaluatedresistance (3,5). Extraperitoneal ruptures, in contrast,
as well. In the stable patient, we aggressively pursuere thought to result from direct laceration, usually
CT scanning of the abdomen. Because modern helicaby bone spicules from the fractured pelvis. Some
CT scanners can obtain images before intravenougenters have supported this hypothesis by reporting
contrast dye is excreted in the urine, we obtain delayedhat the location of extraperitoneal ruptures corres-
scans (5-20 minutes after contrast injection) in all ponds to the site of pelvic fracture in a majority (35/
cases of suspected renal injury to allow contrast ma-39) of patients (4). We have only seen this correlation
terial to extravasate from the injured collecting in 35% of our patients (1).
system, renal pelvis, or ureter. In unstable patients, Intraperitoneal ruptures require open opera-
we advocate intraoperative “one-shot” intravenoustive repair with two-layer closure with absorbable
pyelogram (IVP), which requires 2 mg/kg of intra- suture (Figure-3). Several factors support this: they
venous contrast [Hypaque Sodium 50% (Diatrizoate),are often much larger than suggested on cystography
Nycomed] 10 minutes before a plain abdominal film and are unlikely to heal; if conservative management
is exposed. Open exploration may be required inis attempted, persistent urinary leakage can ensue,
unstable patients with retroperitoneal hematoma inwith consequent and often fatal peritonitis.
whom findings are abnormal.

Extraperitoneal Ruptures
MANAGEMENT
Extraperitoneal ruptures are found alone in
Intraperitoneal Ruptures 62% of cases and in combination with intraperito-
neal ruptures in another 12% (1). They can most

Intraperitoneal ruptures alone constitute 25% commonly be managed with catheter drainage alone,

of all bladder injuries and are combined with extra- although some authors have listed several contrain-
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Figure 3- Two-layer surgical closure with absorbable suture. Note that the suprapubic tube is secured with a purse-string suture.

dications to such conservative management: bondRepair at Open Pelvic Fracture Reduction
fragment projecting into the rupture (which is In some cases, the patient’s pelvic fractures
unlikely to heal), open pelvic fracture, and rectal will require open reduction and plating. If open plating
perforation. Such cases of bone fragments are raref the symphysis pubis is planned, the urology team
(14). Open pelvic fracture and rectal perforation areshould be alerted and the bladder repaired at the same
associated with a high risk of serious infection if
managed conservatively (15). Others have suggested
that, if clots obstruct the urinary catheter within 48
hours of injury, open repair should be undertaken
and a suprapubic tube placed (16). These authors
cite their concern for pelvic infection as reason for
abandoning conservative therapy in these patients.
Another relative indication for repair of
extraperitoneal ruptures is found in patients
undergoing laparotomy for other reasons (such as \
open exploration by general surgery for intra-
abdominal injuries). Kotkin & Koch (16) report
two cases of urethrocutaneous fistula in patients
with extraperitoneal rupture who needed lapa-
rotomy yet did not have repair of the bladder
injury. Careful inspection for associated lower
urinary tract injuries is mandatory at open repair
S0 as not to miss urethral disruption, prostate or
bladder neck injury, or unexpected intraperitoneal
injuries (Figure-4). The bladder is opened at the
dome; if desired, the blades of a self-retaining "
retractor can be used to keep it open (Figure-5). Figure 4 - Main potential sites of lower urinary tract injury:
Extraperitoneal lacerations are then closed with urethra, prostate, bladder neck, and bladder (intraperitoneal
absorbable suture in one layer. and extraperitoneal).
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using agents such as ciprofloxacin. We do this as
prophylaxis against bladder infection, although we
are aware of no randomized prospective trial that
supports this approach.

Follow-up Cystography

If extraperitoneal rupture has not been
repaired, a cystogram is obtained at 10-14 days (17).
According to some authors, most ruptures 76-87%
(16,17) should heal by 10 days, and all by 3 weeks
(17). If the cystogram shows no extravasation, the
catheter is removed; otherwise, cystography is
repeated at 21 days. If bladder repair has been
performed, a cystogram is obtained 7-10 days after
surgery (17).

Figure 5 - Exposure for repair of extraperitoneal bladder
rupture. The bladder is opened surgically and repaired from  cOMPLICATIONS
the inside.

time, through the same Pfannenstiel incision used by In one large series, complications were
the orthopedic surgeon. Several reasons support thissignificantly lower in patients managed with open
A)- The patient is already undergoing open operation.repair than in those with catheter drainage: viz., an
B)- Formal repair is thought to decrease complicationsacute complication rate of 5 vs. 12% (15). Acute
by approximately 50% (15). complications after repair consisted of clot retention
C)- Bladder exploration facilitates placement of a and local infection (15); late complications (occurring
large-caliber suprapubic tube, if not already present.in 5%) were urethral stricture and frequency/dysuria.
D)- Repair will stop urinary leakage from the injured In patients managed with catheter drainage, late
bladder onto the orthopedic fixative hardware, thuscomplications also were more frequent (21%) and
decreasing the risk of hardware infection. consisted of urethral stricture and bladder
E)- Most orthopedic surgeons place large suctionhyperreflexia (15). Although urinary frequency is
drains after plating the symphysis, and these will drawcommonly seen after bladder injury, this improves in
urine through the bladder injuries indefinitely if the most patients by 2 months. Persistent frequency is

bladder is not repaired adequately. rare (2%) (1).
Most authors advocate nonoperative mana-
Prophylactic Antimicrobial Agents gement of extraperitoneal bladder rupture, and report

few complications with this approach. A notable dif-

In extraperitoneal rupture, antimicrobial ference was found in the Vanderbilt University experi-
agents are instituted on the day of injury and continuecence, published in 1995 (16). This group reported sig-
until 3 days after the urinary catheter is removed.nificant (26%) complications in this population, includ-
Some authors have suggested that this decreasesg urethrocutaneous fistula (3%), failure to heal (15%),
complications (16), perhaps by protecting the and sepsis in one case leading to death (16). Poor out-
associated pelvic hematoma from infection. In come was most common in patients with severe pelvic
intraperitoneal rupture, antimicrobials are fracture. Perhaps our policy of repairing extraperitoneal
administered for 3 days, in the perioperative periodbladder ruptures in patients undergoing open repair of
only. After urinary catheters are removed, it is our anterior fractures decreases these injuries, as we have
policy to resume oral antimicrobial therapy for 3 days, not seen such poor results.
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COMMENTS

All patients with intraperitoneal bladder
rupture and many patients with extraperitoneal 9.
bladder rupture should undergo exploration, repair,
and adequate drainage with a suprapubic catheter.

After two-layer closure of bladder injuries, most 10.

patients will recover without complications. Urinary
frequency, which is common after these injuries,
should resolve after two months in the majority.
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