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Trauma is most common in young male adults and is
the most common cause of death in the young age
group. 10% of severe injury seen in the emergency
suite involve the GU system. Gross hematuria is the
main symptom but may be missing when there is
complete transsection of the ureter or urethra.
Consequently radiologic work up should be initialed
on clinical suspicion also when there is no hematuria.

An increasing acceptance of conservative treatment
of some types of kidney and lower tract trauma
combined with improved confidence in the informa-
tion provided by modern imaging forms the basis of
new management concepts.

Radiologic work up should be rapid and rational to
save time and money. Since the kidney and lower
tract are rarely injured at the same time, imaging can
often be limited to the most severely injured region.

Trauma to the kidney

Urologists divide renal injury into 3 main categories.

1. minor, consisting of contusion and small
lacerations of the renal parenchyma with no
capsular or collection system disruption. They
are the most common, 85%.

2. major lacerations or renal fractures with tear of
capsule and/or collecting system, 10%.

3. catastrophic, shattered kidney, multiple severe
renal tears, complete tear of collecting system
and/or injury to the renal.pedicle, 5%.

The mechanism of injury is divided into blunt and
penetrating trauma. Blunt irauma is the most frequent,
and although the kidneys lye well protected by ribs,
muscle and fat, the kidneys can be severely damaged.
Penetrating irauma is most often caused by knives
and bullets and can introduce infection in extra-
vasated blood or urine. It is important to look for other
injuries in the abdomen (spleen, liver, pancreas,
duodenum).

Imaging of kidney trauma
CT, preferably with spiral technique, is the best
imaging modality for studying kidney trauma if it is
immediately available since it gives information of
all aspects of a renal trauma including location and
extend of intrarenal hematomas, renal tears, contrast
extravasation into parenchyma or perinephric space,
infarcts, subcapsular or perinephric hematomas and
their possible growth. Also kidney function can be
roughly assessed on post-contrast scans. While a
moth-eaten appearance of the renal parenchyma
indicates renal cortical spasm, a pure cortical rim of
contrast uptake is an alarming indication of renal
arterial occlusion.
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CT furthermore offers the advantage of allowing the
diagnosis of any associated non-renal abdominal
injuries.

When CT is not immediately available excretory
urography is the preferred imaging modality when
concomitant non-renal abdominal trauma is not
suspected. A perfect intravenous urogram cannot be
expected in the acute patient with abdominal trauma
because of adynamic ileus, intravenous drip infusions
initiated and lack of bowel preparation. However ihc
presence of bilateral nonobstruclcd function is
sufficient in the emergency situation, when CT and
angiography can be held in reserve in case of
complications. A completely normal urogram
indicates minor or no renal injury.

One should look for rib fractures, blurring of psoas
margins, lumbar scoliosis directed towards the non-
injured side, delayed and/or decreased or absent
contrast excretion, contrast exavasalion, striated
nephrogram, filling defects in the collecting system
and perirenal masses indicating subcapsularorpcrin-
ephric hematoma.

Ultrasound can detect renal parcnchymal injury and
perirenal or subcapsular hematomas, but does not
show function and is therefore not used in the
emergency situation but may be helpful in the follow-
up of conseNatively treated trauma-patients.

Nuclear medical studies arc sensitive indicators of
functional disturbances, butdo not show morphology
and are rarely immediately available at evenings and
nights.

Retrograde pyelography can demonstrate rupture
of ureterorcalyceal system butare no longer necessary
in the light of other available modalities.

Angiography is the most accurate method to study
vascular injury in the emergency situation. It should
be reserved forsuspected renal pedicle injury or when
therapeutic embolisation of bleeding is indicated. In
die non-acute situation it is necessary for the diagnosis
and management of traumatic a.v. fistula which is
mainly a complication to penetrating trauma.

Management of renal trauma

The unstable patient and the patient with suspected
renal pedicle injury should be operated immediately.
Clinically stable patients with blunt trauma and only
minor renal injury should not be operated. Between
these extremes is a large spectrum of severe renal
injuries caused by blunt trauma. The tendency during
the last decades has been to observe these patients and
treat them conservatively unless uncontrollable
complications occur. This attitude has also included
patients wiih penetrating trauma when prophylactic
antibiotic therapy is initiated at once. There are no
large controlled studies available to confirm the clini-
cal impression that this conservative attitude causes
less complications and saves more kidneys.

Delayed complications

During the first months delayed bleeding, fistula
formation, extravasation and infection may occur.

After one month complications include urinomas,
hydroncphrosis, infected hematomas, a.v. fistula,
pcrircnal and renal calcifications and hypertension
caused by incapsulated kidneys (Page-kidneys).

Trauma to the lower urinary tract

Trauma to the bladder and urethra can be external and
iatrogenic. External trauma, which will only be con-
sidered here, can be due to a blunt trauma to the lower
abdomen and to pelvic fracture or penetrating injury.

Trauma to urinary bladder

This is a relatively uncommon injury and will almost
exclusively occur when the bladder is full, while an
empty bladder has little risk of injury. The symptoms
arc unspecific? When there is associated pelvic frac-
ture the pain associated with the bladder injury will be
obscured. Voiding does not exclude bladder rupture
since it may still act as reservoir. Gross hematuria is
seen in virtually all cases. If there is only microscopic
hematuria there is probably no significant injury.

A thorough knowledge of some important features of
pelvic anatomy is necessary to understand the various
radiological pictures of bladder trauma: the dome of
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the bladder is covered by peritoneum. The extend of
the peritoneal reflexions will decide whether a rup-
ture becomes extra- or intraperitoneal. In the male the
bladder rests on Ihe prostate. Below the prostate is the
superior fascia of the urogenilal diaphragm which
prevents extravasation to escape from the pelvis. The
inferior fascia of the urogenilal diaphragm prevents
extravasation to the perineum.

Radiologk diagnosis

The diagnosis of the bladder is made almost exclu-
sively by radiography. Static cystography is the
method to diagnose bladder laceration and is helpful
in categorizing the lesion.

CT is often the first examination i pelvic trauma, but
may miss small bladder ruptures.

Angiography is only indicated when a transcatheier
occlusion of severe pelvic bleeding is considered.

The cystogram by urethral catheterization should be
done only when urethral injury can be excluded, since
catheterization in urethral rupture is coniraindicaicd.

A total of 200 to 400 cc of dilute contrast is slowly
infused and films in a-p, lateral and oblique projec-
tions taken. A post drainage film should always finish
the examination and may reveal extravasation hidden
by contrast in about 10% of bladder ruptures.

Ethiology of blunt bladder injury

Blunt trauma is most often due to car accidents with
seatbell and steering wheel as direct contact objects.
Rarer are falling objects and direct blows. In pelvic
fractures caused by blunt trauma bladder lesion is
seen in 10% while 80% af patients with bladder
rupture from blunt trauma have pelvic fracture.

Categorization

Bladder lesions are divided into five categories.

i. Contusion is an incomplete tear of the wall.
There is hematuria but cystography is normal.
The diagnosis is made by exclusion and no
specific therapy is required. The frequency is

unknown. It may be the commonest form of
bladder injury.

ii. Type 11 is intraperitoneal rupture accounting
for 30%. The tear is located to the bladder
dome, which is the weakest part of the wall.
Contrast medium is seen around bowel loops
at cystography.

iii. Type 111 is interstitial unjury, describing the
dissecting rupture without com- plete perfora-
tion resulting in blauder wall irregularity and/
or asymmetry. It is rare (few %).

iv. Type IV is extraperitoneal rupture accounting
for about 60% of diagnosed bladder injury.
Both blunt trauma and penetration of bony
fragments can cause this lesion. In the simple
type IV lesion the extravasation is confined to
the perivesical space while in the complete
form there is rupture of the superior and/or
inferior pelvic fascia resulting in extravasa-
tion to the retroperitoneum, the anterior
abdominal wall or the perineum.

v. ypc V is combined extra- and intraperitoneal
rupture seen in less than 5%.

External penetrating bladder injury is rare in Western
Europe. It is caused by bullets and knives.

Treatment

Bladder perforation should be closed operatively
while type I and type 111 injuries can be treated
conservatively. Patients with external penetrating
pelvic injury should be explored operatively because
of the high incidence of injury to bowel, other viscera
and vessels.

Urethral injury

Ethiology

Urethral injuries may involve the anterior or posterior
urethra or both. Many urelhral lesions are iatrogenic
caused by instrumentation or operation. They are not
considered here.
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Theanterior urethral traumatic lesions are often caused
by straddle injury. Posterior urethral injuries arc
usually caused by crush injury (car accidents). Female
urethral injury by blunt trauma is extremely rare. 10%
af males with pelvic fractures have urethral injuries.

Symptomatology

Inability to void is the classical direct sign of urcthral
injury but it is also observed in bladddcr rupture.
Gross hematuria is unusual but blood at the mcaius
may be seen. In anterior injury swelling and dis-
coloration of the penis, scrotum and perineum is
usual. When the prostate is shcrcd from its neighbour-
ing structures it may be non palpable on digiuil rectal
examination.

Radiologic diagnosis
The retrograde urethrogram under fluoroscopic
guidance is mandatory in urcihral injury. When
urethral iniurv is susPccted. the urethra should be
visualised before a catheter is placed in the bladder in
order to prevent a conversion of an incomplete to a
complete urethral rupture.

CT, ultrasound and MR imaging arc rarely helpful
unless concomitant pelvic lesions need
further evaluation.

Classification

The classification by Me Calllum from 1977 is based
on urethrography describing 3 types of urcthral injury
above the bulbous urethra.

Type I is streching of the posterior urethra because of
disruption of the prostatic moorings. A hcinaioma
elevates the bladder. There is no disruption of ihe
urethra.

Type II is rupture above the urogenital diaphragm.
Extravasation occurs into the extrapcritoncal space.

Type 111 is disrupted membranous urethra but the
lesion also involves the proximal bulbus urethra and
the urogenital diaphragm. There will be exavasation
both above and below the urogenital diaphragm.

Type 11 lesions arc rare, in fact in some materials non
existing.

Incomplete ruptures are frequent and this emphasizes
the importance of not cathctcrizing a suspected urcthral
injury.

Goldman 1990 has proposed a new classification of
urcthral injury involving also anterior types so that
type I is pure anterior injury, i.e. below the urogenital
diaphragm. Type 11 is pure posterior contusion, both
theold type I and 11 while type 111 is combined anterior
and posterior (the old type 111). However what is
important is to classify the posterior injuries includ-
ing the area just below the urogenital diaphragm.

Treatment

Some urologists have preferred to do immediate
exploration in case of urclhral disruption with
evacuation of hcmaloma and realignment of the urethra
with a catheter. However it is technically difficultand
the incidence of stricture is closed to 100%. Also the
risk of incontinence and impotence arc reportedly
high (30-60%). Therefore the trend during recent
years has been a more conservative attitude with
suprapubiccalhctcrization,secondary,dclayedrepair
when the hematoma is gone and the pelvic fracture
stable, usually after 4-6 months. This procedure has
brought at marked reduction in the rate of impotence
and recurrent stricture compared with immediate
repair. Incontinence rales as low and 2% impotence
10% and recurrent stricture 5% have been reported.

However a careful radiologic demonstration of the
extend of the lesion by urcthrography and suprapubic
cystograsphy is essential for planning of the repair.

Female urethral injury

The female urethra is very rarely injured. This is
explained by its shortness and free mobility. It is often
associated with multiple pelvic fracture and vaginal
laceration. Complications arc stricture, incontinence
and urclhro-vaginal fislulac.
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