
Of all the injuries to the genitourinary system, only major renovascular injuries or a 
severely shattered kidney lead to rapid death.....

Genitourinary trauma is frequently a covert entity but occurs in up to 10% of all multi-
trauma patients. Unfortunately  these injuries are often overlooked and can result (long-
term) in renal insufficiency, chronic hypertension, incontinence and sexual dysfunction.

Definitions.

• Often divided into lower tract (bladder or urethral injury), upper tract (renal or ureteral 
injury) or external genitalia (penile, scrotal, testicular & vulval injury).

• Each is subdivided into blunt vs penetrating.

Clinical Features.

Signs & symptoms of genitourinary trauma are varied & non-specific.

Physical Examination.
• Torso & pelvis examination/inspection on secondary survey is usually the first step.
• Tenderness.

• raises possibility  of bladder rupture (significantly more likely in the presence of 
a pelvic fracture).

• Inspection of genitalia.
• Haematoma or ecchymoses @ penile shaft, scrotal skin or perineum.
• Gross blood at urethral meatus is suggestive of urethral injury.

• Catheterisation can convert a partial urethral tear into a complete 
disruption.

• Vagina / vulva = ?lacerations or haematoma.
• Urethral injuries more difficult to diagnose in women

• PR examination.
• ?gross blood
• bowel wall integrity
• prostate position (?high-riding position).

Foley Catheter.
• Upon passage of a catheter, the presence of gross haematuria indicated urological 

injury (usually a lower-tract injury).
• DDx = rhabdomyolysis

Lower Urinary Tract (Urethral Trauma).

Anatomy.
• The urogenital diaphragm divides the urethra into anterior (bulbous & pendulous) & 

posterior (membranous & prostatic).
• Injuries to anterior & posterior urethra involve different mechanisms & have 

different symptoms.
• Prostatic urethra attached to posterior pubic symphysis by puboprostatic ligaments.

GENITOURINARY TRAUMA



Pathophysiology.
• Urethral disruption is the most significant injury that must be identified.
• Anterior injuries usually result from:

• Straddle injuries, falls, GSWs & self-instrumentation.

Clinical Features.
• Direct inspection for penile, scrotal or perineal haematoma as well as blood at 

urethral meatus.
• Absence of these findings permits safe passage of a Foley-catheter.

Diagnostic Strategies.

Catheter Placement.
• If resistance to passage occurs in a male with features of urethral injury, then 

retrograde urethrogram should be organised.
• Successful passage precludes a complete urethral disruption (but not partial injury).

Radiology.
• Retrograde urethrogram is diagnostic procedure of choice (but is not an emergency).

• Extravasation w/ evidence of bladder filling = partial injury
• Absent contrast within bladder = complete disruption.
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Figure 44-2. Injury to the posterior (membranous) urethra. The prostate 
has been avulsed from the membranous urethra secondary to fracture of 
the pelvis. Extravasation occurs above the triangular ligament and is 
periprostatic and perivesical. (From McAninch JW: In Tanagho EA, 
McAninch JW [eds]: Smith’s General Urology, 14th ed. Norwalk, Conn, 
Appleton & Lange, 1995.)
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quickly. Moreover, blunt injury to the renovascular pedicle or 
penetrating ureteral injury may not produce gross or even 
microscopic hematuria.

LOWER URINARY TRACT

! URETHRAL TRAUMA

Anatomy

The urogenital diaphragm divides the anterior (bulbous and 
pendulous) urethra from the posterior (membranous and pros-
tatic) urethra. Contrary to early descriptions, the urogenital 
diaphragm does not completely encircle the membranous 
urethra, but rather forms an incomplete sling that offers pos-
terior and lateral support.5 The prostatic urethra is attached to 
the posterior symphysis pubis by the puboprostatic ligaments. 

Figure 44-3. Injury to the bulbous urethra. Left: Mechanism: Usually a perineal blow or fall astride an object, crushing the urethra against inferior edge 
of pubic symphysis. Right: Extravasation of blood and urine enclosed within Colles’ fascia. (From McAninch JW: In Tanagho EA, McAninch JW [eds]: 
Smith’s General Urology, 14th ed. Norwalk, Conn, Appleton & Lange, 1995.)
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A fracture of the pelvis with displacement of the symphysis 
may result in a laceration or avulsion of the prostatic urethra 
because of the shearing force on the fixed prostatic and mem-
branous urethra. Injuries to the anterior and posterior urethra 
are caused by different mechanisms, involve different symp-
toms, and are treated differently.

Pathophysiology

Urethral disruption is the most significant injury that must be 
identified. Failure to do so may lead to significant morbidity. 
Urethral manipulation can convert a partial urethral tear into 
a complete tear, thus precluding accurate assessment of urinary 
output and subsequently potentiating the long-term complica-
tions of urethral trauma (e.g., urethral stricture formation and 
urinary incontinence). Anterior urethral injuries are most often 
caused by straddle injuries, falls, gunshot wounds, and self-
instrumentation (Fig. 44-3).

Pelvic fractures account for most posterior urethral injuries 
(see Fig. 44-2). The risk of urethral injury varies with the 
specific type of pelvic fracture. High risk fractures include the 
straddle fracture, in which all four pubic rami are involved, and 
the Malgaigne fracture, which involves fracture and displace-
ment of both ischiopubic rami anteriorly and the ipsilateral 
sacrum, sacroiliac joint, or ilium posteriorly. Urethral injuries 
are rarely associated with fractures that do not involve the 
ischiopubic rami.5,10 In a prospective, single-center study of 
203 consecutive male patients with pelvic fractures, 51 sus-
tained urethral injuries. Malgaigne and straddle fractures were 
significantly associated with urethral injuries, with odds ratios 
of 3.4 and 3.85, respectively. In the same series, the highest 
risk for urethral injury was seen in patients suffering a straddle 
fracture with concurrent sacroiliac diastasis (odds ratio 24). 
Among those sustaining fractures not involving the anterior 
pelvic arch, none had urinary tract injury.10

Clinical Features

During the secondary survey, examination of the lower 
abdomen, pelvis, genitalia, and rectum provides both direct 
and indirect evidence to support or refute urethral injury. Ure-
thral integrity is supported by lack of pelvic and suprapubic 
tenderness; absence of penile, scrotal, or perineal hematoma; 
lack of blood at the urethral meatus; and normal findings on 
digital rectal examination. These physical findings permit the 

C
hapter 44 / G

enitourinary System

437

Figure 44-2. Injury to the posterior (membranous) urethra. The prostate 
has been avulsed from the membranous urethra secondary to fracture of 
the pelvis. Extravasation occurs above the triangular ligament and is 
periprostatic and perivesical. (From McAninch JW: In Tanagho EA, 
McAninch JW [eds]: Smith’s General Urology, 14th ed. Norwalk, Conn, 
Appleton & Lange, 1995.)

Urine

Blood

quickly. Moreover, blunt injury to the renovascular pedicle or 
penetrating ureteral injury may not produce gross or even 
microscopic hematuria.

LOWER URINARY TRACT

! URETHRAL TRAUMA

Anatomy

The urogenital diaphragm divides the anterior (bulbous and 
pendulous) urethra from the posterior (membranous and pros-
tatic) urethra. Contrary to early descriptions, the urogenital 
diaphragm does not completely encircle the membranous 
urethra, but rather forms an incomplete sling that offers pos-
terior and lateral support.5 The prostatic urethra is attached to 
the posterior symphysis pubis by the puboprostatic ligaments. 

Figure 44-3. Injury to the bulbous urethra. Left: Mechanism: Usually a perineal blow or fall astride an object, crushing the urethra against inferior edge 
of pubic symphysis. Right: Extravasation of blood and urine enclosed within Colles’ fascia. (From McAninch JW: In Tanagho EA, McAninch JW [eds]: 
Smith’s General Urology, 14th ed. Norwalk, Conn, Appleton & Lange, 1995.)

Pubic
symphysis

Pubic
symphysis

A fracture of the pelvis with displacement of the symphysis 
may result in a laceration or avulsion of the prostatic urethra 
because of the shearing force on the fixed prostatic and mem-
branous urethra. Injuries to the anterior and posterior urethra 
are caused by different mechanisms, involve different symp-
toms, and are treated differently.

Pathophysiology

Urethral disruption is the most significant injury that must be 
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Urethral manipulation can convert a partial urethral tear into 
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tions of urethral trauma (e.g., urethral stricture formation and 
urinary incontinence). Anterior urethral injuries are most often 
caused by straddle injuries, falls, gunshot wounds, and self-
instrumentation (Fig. 44-3).
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fracture with concurrent sacroiliac diastasis (odds ratio 24). 
Among those sustaining fractures not involving the anterior 
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Clinical Features

During the secondary survey, examination of the lower 
abdomen, pelvis, genitalia, and rectum provides both direct 
and indirect evidence to support or refute urethral injury. Ure-
thral integrity is supported by lack of pelvic and suprapubic 
tenderness; absence of penile, scrotal, or perineal hematoma; 
lack of blood at the urethral meatus; and normal findings on 
digital rectal examination. These physical findings permit the 

Pelvic fractures account for most 
posterior urethral injuries.

Usually involve ischiopubic rami.

Straddle-fractures & Malgaigne 
fractures are high-risk fractures.



Management.
• Partial urethral disruption allows for one careful attempt of Foley passage.
• Suprapubic catheter insertion is indicated for:

• failure to insert Foley w/ partial tear
• complete urethral disruption.

• Definitive treatment remains controversial amongst the urological literature.
• Stenting, open or endoscopic repair are all options.

• Females with proximal urethral injuries require immediate surgical exploration & 
repair

• Delays lead to fistula formation & strictures.

Lower Urinary Tract (Bladder Trauma).

Anatomy.
• The empty bladder lies within the bony pelvis, when full can extend to the umbilicus.
• Blood supply via internal iliac artery & vein. Nerve supply via lumbar & sacral plexus.

Pathophysiology.
• Over 2/3 of bladder injuries result from blunt trauma.

• 90% from MVAs (compression from lap-belt).
• 80% associated w/ pelvic fractures.

• Bladder injuries can be classified as:
• Contusions
• Intraperitoneal ruptures
• Extraperitoneal ruptures (or combination of both).

Clinical Features.
• Lower abdominal pain / suprapubic pain & inability to urinate.
• Blood at urethral meatus.

Diagnostic Strategies.

Laboratory Tests.
• Gross haematuria is a cardinal sign of bladder injury.
• Microscopic haematuria w/ pelvic fracture = investigate further for bladder injury.

Radiology.
• Conventional retrograde cystography & retrograde CT cystography are main 

investigations utilised.
• Conventional Retrograde Cystography.
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Figure 44-14. Retrograde cystogram. A, Film of filled bladder. B, Postevacuation film showing extensive extraperitoneal extravasation. Arrows point to 
the Foley catheter balloon.

A B

question (Fig. 44-13C). After the film of the filled bladder 
meets standards for quality and detail, the bladder should be 
completely evacuated into a large basin or, preferably, into an 
available bedside drainage bag. Any spillage of contrast mate-
rial onto the pelvic genitalia or examination table may lead to 
false-positive findings on the postevacuation radiograph. The 
postevacuation film may disclose evidence of posterior bladder 
wall or extraperitoneal extravasation not seen on the anteropos-
terior radiograph of the filled bladder (Figs. 44-12 and 44-14).

In cases of extraperitoneal bladder perforation, contrast 
material is evident in the area of the pubic symphysis and 
pelvic outlet (Fig. 44-15). With intraperitoneal perforation, 
contrast material outlines intraperitoneal structures (e.g., loops 
of bowel, the liver, and spleen) (Fig. 44-16).

Several studies have documented that false-negative results 
are associated with the use of less than 300 to 400 mL or an 

age-appropriate amount of contrast material for cystography.15 
This has been seen primarily in penetrating bladder injuries 
in which the perforation from a small-caliber gunshot wound 
or a thin blade stab wound can be missed. The anatomically 
interlacing bladder wall muscle fibers are arranged such that 
these wounds lend themselves to immediate muscle fiber 
reapproximation and tenuous sealing of the wound by cover-
ing peritoneum and intra-abdominal mesentery. Unless an 
adequate amount of full-strength contrast material is used to 
fully distend or even overdistend the bladder, extravasation 
will not be evident, the injury will be missed, and there will 
be potential for significant morbidity.

Computed Tomography Retrograde Cystogram. The same anatomic 
information regarding bladder injury may be obtained using 
retrograde CT cystography rather than routine plain film  
radiography.19-21 CT cystography is best obtained in trauma 

Figure 44-15. Cystographic appearance of 
extraperitoneal bladder perforation. A and B, Note the 
teardrop deformity caused by extrinsic compression 
by the pelvic hematoma and the flamelike wisps of 
extravasation confined by the pelvis. The bladder itself 
is elongated by a collection of perivesicular fluid. 
(From Spirnak JP: Pelvic fracture and injury to the 
lower urinary tract. Surg Clin North Am 68:1057, 1988.)

A B



• Often a post-contrast lateral film will be used (as 
well as the AP) to diagnose a posterior bladder wall 
or extraperitoneal extravasation.

• Extraperitoneal perforation = contrast is in 
the area of pubic symphysis & pelvic outlet.

• Intraperitoneal perforation = contrast 
outlines intraperitoneal structures (bowel 
loops, liver, spleen).

• CT-Retrograde Cystogram.
• Obtains the same anatomical information as 

traditional cystography.

Management.
• Contusions are managed expectantly.
• Most uncomplicated extraperitoneal bladder ruptures heal spontaneously with 

catheterisation alone.
• Surgical repair required with concomitant injury  to rectum, vagina or bladder 

neck.
• Intraperitoneal rupture requires surgical repair (high risk for peritonitis).
• NB. bladder repairs are never urgent !

Upper Tract (Renal Trauma).

Perspective & Complications.
• Rarely occurs in isolation.
• Only responsible for ~ 0.1% of trauma related deaths.
• Urinary extravasation is the most common complication.
• Incidence of post-traumatic hypertension is controversial. (0.2 to 55% !!!)

Anatomy & Physiology.
• Located in retroperitoneal space, the kidneys are surrounded by adipose tissue & 

connective tissue.
• They lie along the lower 2 thoracic vertebrae & first 4 lumbar vertebrae.
• Cortex, medulla, papilla, calyx (minor and major), pelvis.
• Blood flow = 1200mL / min (20-25% of cardiac output).

Epidemiology & Pathophysiology.
• Rapid deceleration, displacement & explosion type injuries.
• Penetrating injuries carry a higher rate of nephrectomy.
• Renal vein injuries are common.
• Vascular injuries commonly occur with rapid deceleration (vessel avulsion).

• Result in haemodynamic instability (venous >> arterial, due to protective 
vasoconstriction within renal artery).
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Figure 44-16. Cystographic appearance of intraperitoneal bladder 
perforation. Cystogram reveals massive intraperitoneal perforation and 
extravasation. (From Spirnak JP: Pelvic fracture and injury to the lower 
urinary tract. Surg Clin North Am 68:1057, 1988.)

Figure 44-17. Bladder rupture. A, Intraperitoneal rupture shows contrast 
material extravasated from the bladder outlining loops of bowel in the 
lower abdomen. B, Extraperitoneal rupture shows contrast material 
extravasating into the disrupted soft tissue plains of the anterior and left 
pelvic side wall. (Courtesy of Charlotte Radiology, Emergency Radiology 
Section, Charlotte, North Carolina.)
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B

patients who are undergoing CT evaluation for other possible 
injuries.

In either study, undiluted water-soluble contrast medium 
must first be instilled in a retrograde fashion. Intraperitoneal 
perforation is disclosed on helical CT scan by the presence of 
extravasated contrast material throughout the abdominal cavity 
(i.e., contrast ascites). Extraperitoneal extravasation is more 
difficult to visualize but can be appreciated on images taken 
through the pelvic area (Fig. 44-17A and B).

Management

In cases of bladder contusions, there is no evidence of extrava-
sation on retrograde cystography. For these injuries, expectant 
management with or without Foley catheter drainage is the 
standard of care.13,22 Most uncomplicated extraperitoneal 
bladder ruptures heal spontaneously with urinary catheter 
drainage alone. Indications for operative repair of extraperito-
neal ruptures include the presence of concomitant injury to 
the rectum or vagina, injury involving the bladder neck, or 
when laparotomy is required for other injuries. Intraperitoneal 
bladder rupture requires surgical repair. Without operative 
intervention, lower urinary tract contamination will infect  
initially sterile urine and promote the development of sub-
sequent bacterial peritonitis. Bladder repairs are never emer-
gencies and normally follow operative repair of life-threatening 
injuries.

UPPER TRACT

Renal Trauma

Perspective

Renal trauma rarely occurs in isolation. Concomitant nonuro-
logic injuries may result in hemodynamic instability, necessi-
tating prompt intervention and relegating the search for renal 
injury to a position of secondary importance. Significant renal 
injuries define a small subset of the trauma population at large, 
and mortality from renal trauma accounts for less than 0.1% of 
trauma deaths.23 This fact may lead to complacency and causes 
some of these injuries to be overlooked initially. Renal injuries 
are graded 1 through 5 according to the American Association 

for the Surgery of Trauma Organ Injury Scaling Committee 
Guidelines, which identifies most injuries requiring operative 
intervention.24,25

Complications

Urinary extravasation is the most common complication of 
renal trauma, occurring in 10 to 30% of penetrating trauma and 
2 to 18% of blunt injuries.23 There is considerable controversy 
in the urologic literature regarding the incidence of hyperten-
sion after renal trauma with reported rates varying greatly from 
as little as 0.2% to as much as 55%.23,26 Many experts currently 
believe the overall risk of hypertension after most renal inju-
ries to be quite low.23,26,27 Factors affecting the risk of hyper-
tension following renal trauma include the specific injury  
type and severity, with renal artery occlusion, although rare, 
imparting a risk of up to 50%.23,27

Anatomy and Physiology

The kidneys are located in the retroperitoneal space, are sur-
rounded by adipose tissue and loose areolar connective tissue, 
and lie along the lower two thoracic vertebrae and the first four 
lumbar vertebrae (Fig. 44-18). The kidneys are not fixed. 
They move with the diaphragm and are supported by their 
renal arteries, veins, and adipose tissue, which is connected to 
a layer of fibrous tissue called the renal fascia, or Gerota’s 
fascia.

* Intraperitoneal bladder perforation
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Figure 44-18. Dissection of abdomen 
showing kidneys and ureters and their 
relationship to other anatomic features in 
the retroperitoneal space.
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The indented medial border of the kidney is called the 
hilum. The major renal vessels and ureter make up the renal 
pedicle and enter and exit at the hilum. The longitudinal 
section of the kidney (Fig. 44-19) shows an outer renal cortex 
and an inner renal medulla with its columns of Bertin. Each 
column of Bertin forms a papilla that empties into the renal 
pelvis. The renal pelvis is a funnel-shaped sac with cup-shaped 
extensions called calyces, which receive urine from each papilla 
and are the important decompression areas for rises in intra-
pelvic pressure.

The kidneys are perfused by 1200 mL of blood per minute, 
or 20 to 25% of cardiac output. Of this, 90% goes to the cortex 
and 10% to the medulla. Reduced blood flow to the kidney, 
whether from blunt or penetrating injury, causes renin to be 
released from the juxtaglomerular cells. Renin enters the 
bloodstream and combines with a plasma protein to form 
angiotensin. Angiotensin raises blood pressure by causing  
arteriolar vasoconstriction and acting on the adrenal cortex  
to augment aldosterone secretion. Aldosterone acts on  
the renal tubules to promote sodium reabsorption. Water 
follows passively with subsequent increase in blood volume. 
These changes increase blood flow to the kidney and  
other organs. The body requires only one third of normal  
renal function to sustain life. It is unusual in cases of genito-
urinary trauma to lose total renal function unless the patient 
has only one kidney, which carries a 1 in 1000 to 1 in 5000 
incidence.28

Epidemiology

Renal injury occurs in 1 to 5% of hospitalized trauma patients 
and represents the most common of all genitourinary inju-
ries.12,27 Associated organ injuries occur in 61 to 100% of pen-
etrating trauma and 35 to 55% of blunt injuries.23 Blunt trauma 
accounts for approximately 90% of injuries and occurs most 
often after motor vehicle collisions, falls from heights, or direct 
blows to the flank. The pathophysiologic mechanisms include 

Figure 44-19. Longitudinal section of kidney.
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rapid deceleration, displacement, and, rarely, an explosion-
type injury of the ureteropelvic junction. Penetrating injuries 
tend to be more severe and are associated with a higher 
nephrectomy rate.12

Renal vein injuries are more common than renal artery avul-
sions or intimal tears. Both injuries are often associated with 
rapid deceleration events. Most venous injuries tend to be 
partial rather than complete tears. As expected, a venous  
injury can potentially contribute more to a patient’s unstable 
hemodynamic status than an arterial injury as the protective 
secondary vasospasm that occurs following arterial transection 
does not occur with venous injuries. IV contrast-enhanced 
helical CT identifies most renal artery disruptions, whereas 
renal vein injuries must be indirectly diagnosed by the pres-
ence of a normal-appearing kidney in association with a large 
hematoma disproportionate to the rest of the radiographic 
study.



Diagnostic Strategies.

Laboratory.
• Haematuria - degree of blood does not correlate with severity of renal injury.

Radiology.
• Computed Tomography:

• Diagnostic tool of choice.
• Detects contusions, lacerations, pedicle injuries, devitalised segments & 

urinary extravasation.
• Allows grading of injuries & assessment of non-urological injuries.

• Angiography.
• An adjunct for suspected renovascular injury.

• eg. ?thrombosis, laceration or pseudoaneurysm. 
• Allows stenting or embolisation as required.

• Intravenous Pyelography.
• less accurate than CT / time consuming / labor-intensive

• Ultrasound.
• Not sensitive enough to rule-out renal trauma.
• Helpful for ruling in/out free-fluid.
• NB. no free-fluid detectable in 65% of isolated renal injuries.

A clinically significant blunt renal injury can be predicted by;
• gross haematuria
• microscopic haematuria with shock (systolic BP < 90 mmHg).
• sudden deceleration injury (w/out haematuria or shock).
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Figure 44-20. A, Renal artery injury. The right kidney demonstrates almost 
complete acute devascularization. (Note the right flank hematoma.)  
B, Subcapsular hematoma. Deforming renal parenchyma on the left. 
C and D, Renal laceration. These two images are of the same patient 
separated by several minutes of delay. The wedge-shaped hypodensities  
in the left kidney on the first scan (C) indicate the lacerations. The delayed 
scan (D) shows extravasation of contrast material from the lacerated kidney. 
E, Collecting system injury. Extravasation of contrast material from the 
lacerated left renal pelvis. (Hypodense areas of the kidney represent 
contusion.) (Courtesy of Charlotte Radiology, Emergency Radiology Section, 
Charlotte, North Carolina.)
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with hemorrhage control by embolization is a reasonable  
alternative to laparotomy.12 When laparotomy is required for 
other injuries prior to adequate radiographic evaluation, blunt 
renal trauma may be surgically staged. In this setting renal 
exploration is indicated in the presence of an expanding, pul-
satile, or uncontained retroperitoneal hematoma that is thought 
to indicate renal pedicle avulsion or when the injured kidney 
is not visualized on the one-shot IVP.29

Penetrating Injury

In cases of penetrating renal trauma, the presence or absence 
of hematuria is of no consequence in predicting upper  

urinary tract injury. The location of the penetrating injury  
in relation to the urinary tract is the most important determin-
ing factor in deciding the need for radiographic investigation. 
Therefore, the absence of hematuria in a patient with a gunshot 
or stab wound in proximity to the urinary tract does not  
eliminate the need for IV contrast-enhanced CT as the initial 
diagnostic examination. Additional images obtained at 10 
minutes after contrast injection are indicated to evaluate  
for delayed contrast extravasation and maximize the sensitivity 
of the study. Significant injuries to the kidney and ureter  
may occur in penetrating trauma without hematuria.12,27,30 
The majority of penetrating renal injuries require surgical 
intervention.
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Management.
• Blunt Injury.

• Adults w/ no shock, gross haematuria or significant deceleration = discharge !!
• Kids w/ no significant deceleration, gross haematuria or microhaematuria (< 50 

RBCs / high-power field) = discharge home !!
• Further management depends on type & severity of injury.

• Grades I to V.
• ~0% of Grade Iʼs need surgery
• Up to 93% of Grade Vʼs need surgery.

• Immediate surgery for life-threatening haemorrhage.
• Nephrectomy often required for > 2-3 hours of renal ischaemic time or 

after main artery injury.

• Penetrating Injury.
• Presence or absence of haematuria is of no consequence in predicting injury.
• Location of injury is most important determinant for investigation.
• The majority of injuries require surgical intervention.
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! URETERAL TRAUMA

Pathophysiology

Approximately 80% of ureteral injuries are iatrogenic, resulting 
from complications of abdominal or pelvic surgery, with the 
remainder due to external trauma. The ureters are relatively 
protected from injury by the bony pelvis, vertebral column, 
and psoas muscle. Thus, ureteral trauma is rare, representing 
only 1% of all genitourinary injuries. Gunshot wounds are the 
most frequently reported mechanism, with ureteral injuries 
complicating 2 to 3% of abdominal gunshot wounds.38,39

Blunt force trauma causes ureteral injury when a significant 
decelerating force results in avulsion of the ureter from its 
fixed points at the ureteropelvic junction or, less commonly, 
the ureterovesicular junction. Due to the significant force 
required for ureteral injury, concomitant major organ injury 
occurs in approximately 90% of cases, and hypotension is 
present in greater than 50%.40

Clinical Features

There are no reliable signs and symptoms of ureteral injury in 
the acutely injured patient. Hematuria (gross or microscopic) 
is frequently present but may be absent in greater than 25% 
of patients, and thus its absence alone cannot be relied on to 
exclude the diagnosis.40 After blunt trauma, ureteral injury 

Figure 44-21. Major renal lacerations. A, Deep medullary laceration. 
B, Laceration into collecting system. (From Nicolaisen GS, et al: Renal 
trauma: Re-evaluation of the indications for radiographic assessment.  
J Urol 133:183, 1985.)
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should be considered in patients with a significant decelerat-
ing mechanism, gross hematuria, or microscopic hematuria 
with hypotension. With penetrating mechanisms, ureteral 
injury should be considered when the injuring force occurs in 
proximity to the anatomic course of the ureter. Missed ureteral 
injury may manifest in a delayed fashion with a variety of signs 
and symptoms, including fever, nausea and vomiting, hema-
turia, flank pain, and a palpable flank mass.

Diagnostic Strategies

IV contrast-enhanced CT of the abdomen and pelvis is highly 
sensitive for visualization of upper tract injuries and is often 
indicated for the investigation of associated nonurologic inju-
ries. Additional images obtained 10 minutes after contrast 
injection enable the detection of delayed extravasation and 
increase diagnostic accuracy.19

Retrograde pyelography (Fig. 44-23) is slightly more sensi-
tive than IV contrast-enhanced CT for the evaluation of ure-
teral injury, but its performance is frequently impractical in 
the multiply injured patient and it is rarely undertaken in lieu 
of CT. Likewise, a formal IVP, although sensitive, is of limited 
utility due to the significant time required for study comple-
tion.40 In patients requiring immediate surgical intervention 
for other indications, a “one-shot IVP” performed in the emer-
gency department or, more commonly, on the operating table 
may provide limited information to help the surgeon to stage 
upper tract injuries and confirm bilateral renal function. This 
test is performed by obtaining a single KUB film 10 minutes 
after the injection of 2 mL/kg of IV contrast (maximum 
150 mL). The presence or absence of ureteral injury is subse-
quently confirmed during operative exploration.

Management

Operative repair is indicated for all ureteral injuries. With early 
diagnosis and appropriate treatment, the kidney and ureter  
can be saved in most cases. The complications of missed ure-
teral injuries are significant and include extended hospital 
stays, persistent urinoma, sepsis, loss of renal function, and 
death.41,42

EXTERNAL GENITALIA

! PENILE TRAUMA

Anatomy

The penis contains three masses of erectile tissue (Fig. 44-24). 
The two corpora cavernosa constitute the main bulk and lie in 
the center of the penis. The smaller corpus spongiosum lies 
on the ventral surface of the penis, encases the urethra, and 
expands at the penile tip to form the glans penis. Blood is 
supplied by arteries lying in each of the three erectile masses 
and by the two dorsal penile arteries. A single dorsal vein 
drains most of the penis. The tunica albuginea is a dense 
fibrous envelope that surrounds the corpus spongiosum and 
each corpus cavernosum. Buck’s fascia overlies the tunica 
albuginea enclosing all three of the erectile masses, the dorsal 
arteries, dorsal nerve, and deep dorsal vein within a common 
compartment.

Clinical Features

Important historical factors to ascertain include the mecha-
nism of injury and the state of the penis, flaccid or erect, at 
the time the injuring force was inflicted, as well as tetanus 

Figure 44-22. Minor renal injuries. A, Minor renal laceration. B, Renal 
contusion. (From Nicolaisen GS, et al: Renal trauma: Re-evaluation of the 
indications for radiographic assessment. J Urol 133:183, 1985.)
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Upper Tract (Ureteral Trauma).

Pathophysiology.
• Rare = ~1% of all genitourinary injuries.
• ~80% of ureteral injuries are iatrogenic (complications of abdominal or pelvic surgery)

• Most frequently associated with GSW to abdomen.
• Ureters are relatively protected from injury by the bony pelvis, spine & psoas muscle.
• Concomitant major organ injuries & hypotension are common.

Clinical Features.
• No reliable signs or symptoms (including haematuria).
• Missed injury or delayed presentation can result in fever, N&V, haematuria, flank pain 

and palpable flank mass.

Diagnostic Strategies.
• CT (abdomen & pelvis) with IV contrast;

• Highly sensitive.
• Delayed images (>10mins post contrast) enable detection of delayed 

extravasation (and increases diagnostic accuracy).
• Retrograde pyelography is slightly more sensitive than CT.

Management.
• Operative repair is indicated for all ureteral injuries.

External Genitalia (Penile Trauma).

Anatomy.
• Three masses of erectile tissue (2x corpora cavernosa, 1x corpus spongiosum).
• Each mass contains an artery, plus two additional dorsal penile arteries.
• There is a single dorsal vein.

Clinical Features.
• Mechanism of injury is crucial to ascertain. 
• State of penis (flaccid or erect); now & at time of injury.
• ADT status.
• Injuries range from small lacerations or contusions to degloving & amputation.
• Penile incarceration is common amongst adolescents.

• Leads to loss of skin, urethral necrosis & occasional amputation.
• Traumatic rupture can occur with forceful bending of an erect penis (penile fracture)

• Tearing of tunica albuginea.  Haematoma limited by Buckʼs fascia
• Vigorous sexual activity or masturbation.
• Corporal defect may be palpable.
• Gross haematuria & often unable to void.

• Penetrating trauma.
• usually with concomitant injuries to bladder, urethra, rectum, testes & iliac/

femoral vasculature.
• The testes are vulnerable due to their location.

• most commonly blunt injuries
• Rupture of testes can occur.



• Additional injuries include; scrotal or intratesticular haematoma, haematocele, 
testicular torsion / avulsion / displacement or epididymal injury. 

• Examination often limited by pain tolerance.
• Bite wounds should be treated like other bite-wounds (antibiotics required)

• Consider transmission of hepatitis & HIV.
• Female genitalia commonly injured in straddle-injuries, sexual assault and pelvic 

fractures.
• Consider screening for interpersonal violence (holds true for children also).

Diagnostic Strategies.
• Examination is usually sufficient.
• Retrograde urethrography is indicated with suggested urethral injury.
• Ultrasound & MRI can be used in selected cases.
• USS is investigation of choice for scrotal & testicular trauma. 

• 95% sensitive for testicular rupture.

Management.
• Constricting devices must be promptly removed.
• Reconstructive surgery may be required.
• Superficial haematomas can be treated conservatively. 
• Superficial lacerations can be primarily closed.
• Degloving injuries = Urologist / Plastic surgeon consultation.
• Early exploration for all penetrating injuries is recommended.
• Surgical exploration of the scrotum is required for;

• Torsion, rupture, large haematocele & testicular dislocation.
• A normal USS usually means no operation.

• Antibiotics for bite-wounds.


