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INTRODUCTION

Traumatic injuries account for 10% of all-cause mortality in
the United States and incur up to $406 billion each year in
health care costs and loss of productivity.! Genitourinary inju-
ries comprise approximately 10% of all traumatic injuries, with
significant mortality and morbidity for patients.

Lower genitourinary tract injuries involving the bladder,
urethra, penis and testicles can arise from either penetrating
or blunt trauma. Penetrating trauma is most commonly due
to gunshot wounds or stab wounds. Gunshot wounds can be
particularly damaging because of the high energy transferred to
the body and unpredictable path taken by the projectile.? Stab
wounds due to any number of objects instead typically follow
a more predictable path. In contrast, blunt trauma is usually
caused by high energy deceleration accidents such as motor
vehicle collisions, falls and contact sports.® Penetrating trauma
compared to blunt trauma often necessitates surgical explora-
tion.? In this Update, we discuss the different types of lower
genitourinary tract trauma and best practices for diagnosis and
management.

BLADDER TRAUMA

Epidemiology. A review of bladder injuries in the National
Trauma Data Bank® indicated that 75% of injuries occurred
in men, 54% affected individuals under 40 years old, and 51%
to 86% were due to blunt trauma, while 49% were due to
penetrating trauma.* The most common etiologies for bladder
perforation in the setting of blunt trauma are motor vehicle
collisions and pedestrian vs automobile accidents (80%).!
Overall, the incidence of bladder trauma in cases of blunt
abdominal trauma range between 0.36 % and 1.6 %, with mortal-
ity as high as 11.1%.%¢ This high mortality rate in patients with
bladder injuries is explained by other concurrent life-threaten-
ing injuries that are the ultimate cause of death.®
Bladder injury secondary to blunt trauma rarely presents
in isolation. Studies demonstrate that 80% to 85% of bladder
injuries occur in the setting of pelvic fracture. However, only
5.4% of patients with pelvic fracture have a concurrent bladder
injury.*” When bladder injuries occur concurrently with pelvic
fractures, they are more frequently extraperitoneal.®* However,
pediatric bladder trauma is more often intraperitoneal due to
the abdominal anatomical orientation of the pediatric bladder.
The most common etiology of penetrating bladder injury is
abdominal gunshot wound (88%), although only 3.6% of all
abdominal gunshot wounds actually involve the bladder.! In
addition to gunshot wounds, iatrogenic injuries to the bladder
during intra-abdominal surgical procedures are common.
Diagnosis. Common clinical signs of bladder trauma can
include suprapubic tenderness, diminished voided volume,
lower abdominal bruising, swelling and hematoma.” The clini-
cal triad of hematuria, suprapubic or abdominal pain, and diffi-
culty voiding should raise suspicion of bladder trauma.?

Gross hematuria is common in bladder injuries (67% to
95%) and helpful to identify in initial workup given the high
sensitivity.”!” When there are fewer than 25 red blood cells
per high-powered field, incidence of bladder rupture is rare.®
although no consensus exists regarding a specific threshold for
evaluation for bladder trauma. If iatrogenic injury is the cause,
bladder rupture may present intraoperatively as clear fluid in
the operative field, a visible bladder laceration and gas disten-
tion of the urinary drainage bag during laparoscopic cases."”

With suspected bladder injury, particularly after verification
of gross hematuria and pelvic fracture, bladder cystography
is the recommended next step in evaluation.”' Conventional
retrograde cystography and CT cystography with retrograde
filling are equivalent options in detecting bladder injury.'!
Indicative findings include contrast material outside the blad-
der (fig. 1)." Contrast material in intraperitoneal injuries will
present in the abdominal space, whereas extraperitoneal inju-
ries can yield contrast material in the prevesical space, anterior
peritoneal space and superficial soft tissues of the anterior and
medial thighs."? Pelvic fracture is a key risk factor for bladder
rupture, with diastasis of the pubic symphysis greater than 1 cm
and fracture of the obturator ring and subsequent displacement
greater than 1 cm significantly increasing the likelihood of blad-
der injury.!®"

Management. Any intraperitoneal injury, penetrating or
iatrogenic injury, inability to drain the bladder, bladder neck
injury, concurrent rectal or vaginal injury, open pelvic fracture,
pelvic fracture requiring open reduction and internal fixation,
and bone fragments piercing the bladder should be oper-
ated on promptly.”” In general, intraperitoneal bladder injury
should undergo acute operative repair to limit risk of urinary
ascites, abdominal sepsis and healing complications.>"! A few
case reports and series have identified conservative manage-
ment of intraperitoneal rupture with adequate urinary and
intraperitoneal drainage as a possibility under certain circum-
stances.!!” There are insufficient data at this point to delineate
when conservative measures may be appropriate. In contrast,
extraperitoneal bladder injuries can often be managed nonop-
eratively unless complicated by the aforementioned issues.*
Most operative repairs of the bladder are performed with a
2-layer closure anteriorly and 1-layer posteriorly using a braid-
ed, dissolvable suture. Depending on the mechanism of injury,
the ureters can be staged by direct visual inspection, passing a
feeding tube retrograde or by administering intravenous methy-
lene blue. Following bladder repair, a postoperative cystogram is
recommended in 10 to 14 days.">'® AUA management guidelines
for bladder trauma can be found in part A of the Appendix.

URETHRAL TRAUMA

Epidemiology. Urethral injuries constitute 4% of all urological
trauma and may have high morbidity."” Men are more common-
ly affected than women due to increased urethral length and
reduced urethral mobility.” Similar to bladder injuries, urethral
trauma commonly presents along with pelvic fractures (25%
of cases in men, 4.6% of cases in women). The most frequent
mechanism of injury is motor vehicle collision.?*?

imaging

ABBREVIATIONS: AUA=American Urological Association, CT=computerized tomogram, MRI=magnetic resonance
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Figure 1. Contrast extravasation on CT cystography suggestive
of bladder trauma.

Trauma to the urethra is classically divided between poste-
rior and anterior urethral injuries. In posterior urethral inju-
ries, the bulbar urethra immediately proximal to the perineal
membrane is less anatomically supported than the prostatic
urethra and is thus more easily injured by traumatic forces.?! In
anterior urethral injuries, the bulbar segment is more suscepti-
ble to injury because of its fixed anatomical position relative to
the penile urethra. Anterior urethral trauma distal to the bulbar
segment is rare and typically involves trauma from sexual activ-
ity or military warfare.

In developed countries, posterior urethral injuries are
approximately 4 times more common than anterior urethral
injuries, often in the setting of pelvic fractures.! Among urethral
injuries, 88% co-occur with pubic symphysis diastasis and
displaced inferomedial pubic bone fractures.”> Vertical sheer
fractures (Malgaigne fractures) of the pubic rami and the ipsi-
lateral ilium and sacrum also produce significant sheer forces
that can injure the posterior urethra.”?

Diagnosis. The diagnostic triad of blood at the urethral
meatus, suprapubic fullness and urinary retention should raise
suspicion of urethral injury.® When the triad presents in the
setting of pelvic fracture, rectal and vaginal examinations should
be performed to assess for concomitant injury. The next step in
diagnostic workup after observing blood at the urethral meatus
is a retrograde urethrogram (fig. 2)." The urologist’s primary
objective is to facilitate urinary drainage though either a urethral

Figure 2. Retrograde urethrogram with contrast extravasation
suggestive of urethral injury.

catheter or a suprapubic tube. Evidence of severe urethral inju-
ry on imaging likely necessitates a suprapubic catheter, but a
single attempt at urethral catheterization is reasonable. If there
is failure to place a Foley catheter, a suprapubic tube should be
placed. For women, urethroscopy with a cystoscope to evaluate
the bladder neck is indicated for suspected urethral injury.?*

Management of posterior urethral trauma. Delayed Repair:
Exploration and anastomotic repair of posterior urethral tran-
section often is not performed at the time of injury due to
risk of future incontinence, erectile dysfunction and stricture
formation.” Instead, placement of a suprapubic catheter for
urinary diversion until sufficient healing of the injury is recom-
mended (3 to 6 months), after which a delayed urethroplasty
can be done.”

Primary realignment/immediate repair: When a patient is
clinically stable, advances in surgical instrumentation allow for
endoscopic realignment of the urethra.!’ Following urethral
realignment, patients must be followed closely as stenosis and
obstruction rates are approximately 80%.?” Whether to perform
primary realignment or not remains a great controversy in
reconstructive urology. All agree that heroic and lengthy (>45
minutes) attempts to realign the urethra should be avoided as
fluid extravasation can lead to worse outcomes in the future,
including erectile dysfunction and incontinence."

Management of anterior urethral trauma. Anterior urethral
injuries often damage the bulbar urethra in the setting of a
saddle injury. When additional injuries prevent immediate
surgical repair or there is significant tissue destruction, supra-
pubic catheterization for urinary diversion followed by interval
urethroplasty is indicated.!’* Otherwise, penetrating anterior
urethral injury should be surgically explored and can be repaired
primarily in the absence of other more pressing injuries.!!

Management of female urethral injuries. Given that the short-
er urethral length in women prevents mobilization after scar-
ring, initial exploration and primary repair is recommended at
the time of injury.” Endoscopic techniques have been shown to
be successful in the primary repair of female urethral injury.?®
Similar to men, urethral injuries in women often present in the
setting of pelvic fracture, so evaluation and primary repair of
concomitant vaginal injuries should be encouraged. Surgical
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repair of female urethral injury should prioritize preservation
of urethral length, minimal periurethral fibrosis, integrity of
the urethral neck and vaginal patency.”? AUA management
guidelines for urethral trauma can be found in part B of the
Appendix.

PENILE TRAUMA

Penile fracture. Penile trauma is responsible for 10% to 16% of
all traumatic genitourinary injuries, with penile fractures consti-
tuting 1/175,000 admissions.!* Sexual intercourse is the most
common etiology for penile fracture in the United States and
Europe.’!

Penile fracture classically presents as acute penile pain
followed by a popping sensation and detumescence, resulting in
an “eggplant” deformity if Buck’s fascia is not violated (fig. 3).*
When Buck’s fascia tears, blood moves along the Colles fascia
to yield a “butterfly” hematoma.® Isolated rupture of the deep
dorsal vein, superficial dorsal vein, penile vein or penile artery,
or tear of the suspensory ligament can mimic penile fracture.

Although primarily a clinical diagnosis, penile fracture can be
evaluated with a high detection rate (86%) using ultrasonogra-
phy.* MRI can also be used if there is uncertainty regarding
the diagnosis.** When concomitant urethral injury is suspected,
retrograde urethrography, flexible cystoscopy or direct inspec-
tion of the exposed urethra can help in localization.® Urethral
injuries, if present, will occur most commonly at the site of the
tunica albuginea rupture.

When surgically managing a penile fracture, any compro-
mise of the tunica albuginea and concurrent urethral damage
requires repair.' Surgical incisions employed for fracture repair
include a circumcising degloving approach to fully expose the
area of fracture, scrotal inguinal incisions and small longitudi-
nal incisions over the fracture site.** Absorbable sutures are
preferred when closing the tunica as nonabsorbable sutures can
be a persistent source of pain.®® Delaying or denying surgery
can lead to penile abscess, urine extravasation, penile pain,
deformity and erectile dysfunction.’*

Penetrating injuries. A single institution study demonstrated
that 33% of penetrating genitourinary trauma injuries affect
the penis. These injuries were more commonly due to stab
wounds.* Assessment of the penetrating injury should be made
with physical examination and retrograde urethrography.*” Any

Figure 3. Gross presentation of “eggplant” deformity following
penile fracture.
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urethral injuries should be surgically repaired using principles
of urethroplasty as detailed in the “Urethral Trauma” section.

Amputation. While rare, penile amputation can occur by
autoamputation during psychosis, religious extremism, intoxica-
tion, gender self-identification conflict or assault.* The severed
penis can tolerate cold ischemia for 16 hours and warm isch-
emia for 6 hours. It should be rinsed in saline and then wrapped
in saline-soaked gauze and placed on ice in a plastic bag, rather
than directly on ice to avoid hypothermic injury.”®

Reimplantation should be performed within 24 hours of
amputation with primary repair of the urethra and corporal
bodies. Microsurgical repair of neurovasculature should occur
concomitantly to avoid skin loss.”? Higher rates of erectile
function are reported with dorsal arterial repair vs cavernosal
repair. The dorsal nerve also appears to be less crucial in restor-
ing erectile function.*! A penile prosthesis may be placed 1 to 2
years following phalloplasty.*

Zipper injuries. Over a 9-year period, approximately 81,448
patients with penile and scrotal zipper injuries (95% CI 66,555
96,341) presented to U.S. emergency departments, of which
two-thirds were children. Hospital admission is rare (2%).*
Zipper injury often results in foreskin entrapment, which can
be freed with mineral oil.” The zipper can also be cut across the
teeth or at the apex with a bone cutter. Circumcision and ellip-
tical skin incisions may also be performed, with management
depending on each individual case.”

Toilet seat injuries. Toilet seat injuries are the leading cause
of penile pediatric trauma presenting to the emergency depart-
ment. Approximately 1,707 toilet seat injuries (95% CI 1,011-
2,402) present to emergency departments each year, with the
incidence increasing over time. While 97 % of these injuries can
be managed in the emergency department and do not require
admission, MRI can be used to diagnose cavernosal injuries in
these patients as needed.*“% Preventive measures include keep-
ing the toilet seat up, using a slow-release toilet seat and using
a U-shaped seat.

Strangulation injuries. Penile strangulation can occur with hair,
rubber bands or any array of different objects.’ It is important
to consider child abuse when presenting in children and sexual
practice variations when presenting in adults.*** Different tools
can be used to release the strangulating object with or without
puncturing the glans to release entrapped blood. Conservative
management is recommended for any resultant skin necrosis.

SCROTAL AND TESTICULAR TRAUMA

Epidemiology. Injury to the scrotum or the testes is a rare event,
with an incidence under 1% in all male trauma patients in the
United States. Recent data demonstrate that blunt trauma
(44.6%) no longer accounts for the majority of injuries to the
scrotum or testes compared to penetrating trauma (50.5%).%
Other, less common forms of scrotal injury include degloving
and thermal or electrical burns. Traumatic scrotal and testicular
injury most often occurs in isolation (74.5% of cases).

The most common etiology of blunt injury to the scrotum and
testes is motor vehicle accident.* Historically, males between
the ages of 10 and 30 years are most likely to be injured by this
mechanism, with athletic activity, falls and straddle injuries also
contributing to the injury burden within this population.*® Pene-
trating injury to the scrotum and testes in the United States most
commonly occurs due to firearm assault (75.8% of cases), with
self-inflicted injuries, stab wounds and bites being less common.*



For any blunt or penetrating traumatic injury to the scrotum,
there is concern for testicular injury and rupture. Retrospec-
tive reviews of genitourinary trauma have shown that 48%
to 63% of penetrating injuries to the scrotum concomitantly
result in testicular injury.’’> Rates of bilateral testicular injury
are smaller and vary with injury mechanism, with up to 31%
of penetrating scrotal injury cases involving both gonads
compared to 1.5% of blunt scrotal injury cases.’> Testicular
rupture, involving the tearing of the tunica albuginea, can occur
in up to 48% of patients with blunt scrotal trauma.>>>*

Diagnosis. There is no universal presentation in scrotal
trauma. Blunt trauma may produce a scrotal wall hematoma
or hematocele (intratesticular hematoma) along with swelling
and tenderness.” Regardless of external presentation, all cases
of blunt trauma to the scrotum should undergo further evalu-
ation for testicular rupture.®® Testicular rupture after blunt or
penetrating trauma is often associated with pain, ecchymosis,
swelling and absence of testicular contours during an exami-
nation."" Even with testicular rupture, patients may present
after blunt trauma with variable presentation, ranging from
minimal pain to great distress.”’” Examination of penetrating

Figure 4. (A) Ultrasound of right testicular rupture demon-
strates heterogeneous parenchymal margin. (B) Corresponding
gross intraoperative presentation of ruptured testicle.

trauma should note entrance and exit wounds as well as status
of nearby vessels and anatomical structures prior to surgical
exploration.*

Current AUA guidelines support ultrasonography in cases
of blunt scrotal trauma." Ultrasound assessment should priori-
tize testicular integrity, perfusion and evidence of injury prior
to further management.*” Findings suggestive of testicular
rupture include the disruption of the tunica albuginea (seen on
ultrasound as an echogenic line surrounding the parenchyma),
heterogeneous echotexture of the parenchyma (most common)
and inconsistent testicular margins (fig. 4).5® Recent research
has shown high sensitivity and specificity with use of ultrasound
in diagnosing blunt testicular trauma, but a negative study
should not prevent surgical exploration if other clinical findings
point toward testicular injury.*° This is particularly applicable
in the case of penetrating scrotal trauma, where ultrasound is
not needed and may miss injury requiring repair.’’ However,
ultrasound may still be done in penetrating scrotal trauma as
a diagnostic adjunct when there is low clinical suspicion of
rupture.

Management. In all cases of penetrating trauma or in cases
of blunt trauma with findings suggestive of testicular rupture,
AUA guidelines recommend early surgical exploration and
repair.!! Timely surgical investigation clarifies the amount
of tissue damage, allows for removal of nonviable tissue and
prevents complications such as ischemic atrophy, infection,
excessive bleeding and testicular loss.**® For testicular rupture,
testicular salvage rates up to 80% to 90% are possible when
intervention occurs within 72 hours of injury.’*>” A complete
surgical approach for rupture involves hematocele evacuation,
debridement of the nonviable tissue and closure of the tunica
albuginea with absorbable sutures.!"” If the tunica albuginea is
not available, grafts of tunica vaginalis have been used success-
fully.>¢! When testicular salvage is not possible after rupture,
orchiectomy is indicated.!! AUA management guidelines for
genital trauma can be found in part C of the Appendix.

GENITAL BURNS

The true incidence of genital burns is difficult to assess but has
been reported to be between 2.8% and 13% of burn center
admissions.> A disproportionate amount of these injuries
occur in the pediatric population, with children 0 to 12 years old
comprising 37.1% of genital burn presentations to emergency
departments.®

Proper diagnosis of any genital skin loss relies on a thorough
history, physical examination, laboratory studies and imaging
when warranted. Across 17026 cases of genital burns present-
ing to the emergency department, the most common causative
agents associated with genital burns are hot water, hot bever-
ages, chemical cleaners, hot food and fire.® The table shows the
most common etiologies of genital burn injuries broken down
by age. Evaluation of genital burn injury in children should
prompt exploration of nonaccidental means of injury.

In cases of widespread genital skin loss, including burns, the
AUA recommends surgical exploration, irrigation and debride-
ment of nonviable tissue.! Similar to general management of
all burns, genital burns should be managed with immediate
separation of tissue from contaminated clothing, tissue cool-
ing and wound care.”” Debridement for genital burns should
be restricted to nonviable tissue given the high likelihood of
repeat procedures.!! After removal of burn eschar, the affected
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Table. Top 3 causative agents associated with genital burn injuries by age

Rank 0-1Yrs 2-5Yrs 6-12 Yrs 13-17 Yrs 18-30 Yrs 3145 Yrs 4665 Yrs | 66+ Yrs

1 Hot water | Hot water | Hot food Chemical Hot water | Hot water | Hot water | Hot beverages
(86.8%) (51.8%) (43.8%) cleaners (35.5%) (36.1%) (273%) (28.4%)

(45.3%)

2 Hot bever- | Chemical Hot water | Hot water | Hot Hot Fire Fire (25.1%)

ages (71%) | cleaners (192%) (176%) beverages beverages (22.7%)
(15.9%) (13.3%) (14.2%)

3 Chemical Hot Hot Fireworks Hot sur- Fire Chemical Hot surfaces
cleaners beverages beverages (171%) faces (13%) | (10.9%) cleaners (23.9%)
(6.1%) (10.4%) (14.1%) (13.1%)

tissue should be covered with split-thickness skin grafts.’
Silver sulfadiazine cream is suitable for partial-thickness geni-
tal burns. For long-term management, providers should note
that patients with genital burns have higher rates of hospital-
acquired infections (18.0% vs 2.8%), particularly urinary tract
infections, as well as higher rates of mortality (170% vs 4.7%)
than burn patients without genital burns.®

MILITARY TRAUMA

Genitourinary trauma among military service members has
increased in prevalence from previous wars, brought on by the
introduction of sophisticated blast weapons (eg improvised
explosive devices) as well as advances in trauma surgery in the
field leading to decreased mortality rates. A study of genito-
urinary injuries after the completion of Operation Iraqi Free-
dom and Operation Enduring Freedom revealed that a total
of 1,462 service members sustained at least 1 genitourinary
injury.® More than 20% of affected service members encoun-
tered a severe injury to at least 1 testicle, with loss of the penis
and/or a testis occurring in 147 male service members.® One
study of 89 recent service members with genitourinary injuries
revealed a 36% rate of sexual dysfunction and a 14% rate of
urinary retention or incontinence.” Severe testicular injury in
this setting merits evaluation for long-term endocrine dysfunc-
tion.® With the increase in this type of injury, penile transplan-
tation (vascularized composite allotransplantation) has been
demonstrated as a potential option for urogenital restoration
among this population.®7

ANIMAL AND HUMAN BITES

Animal and human bites of human genitalia remain a rare
phenomenon, with very few cases reported. Although animal
bites are often minor, immediate care should focus on wound
irrigation and debridement of nonviable tissue in combina-
tion with antimicrobial prophylaxis. Previous studies have
emphasized the prevalence of Pasteurella and anaerobic organ-
isms in bite wounds, with caution for both tetanus and rabies
prophylaxis.”! Recommended first line treatment for animal
bites includes amoxicillin-clavulanic acid, second generation
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cephalosporin, or clindamycin with fluoroquinolone.™ Human
bites causing genitourinary damage are extremely rare but
also require antimicrobial prophylaxis. The Infectious Diseases
Society of America recommends irrigation and proper wound
dressing along with first line treatment with amoxicillin-clavu-
lanate, ampicillin or ertapenem. > Any concern for testicular
injury should incorporate a scrotal ultrasound.

CONCLUSION

Lower urinary tract trauma comprises a notable proportion
of traumatic injury-related morbidity and mortality. Accurate
clinical assessment and appropriate workup can mitigate poor
outcomes in lower urinary tract trauma. An understanding of
typical presentations, key next steps in diagnostic evaluation
and principles of management will reduce the negative impacts
of lower urinary tract trauma.

DID YOU KNOW?

e Trauma resulting in intraperitoneal bladder rupture
should undergo operative repair. Most extraperitoneal
bladder injuries can be managed with catheter drain-
age unless there is concurrent heavy hematuria, bone
in the bladder, bladder neck injury or rectal/vaginal
injury.

e  Hematuria in the pelvic fracture patient warrants
staging of the bladder for injury.

e The primary objective of managing any lower urinary
tract injury is obtaining urinary drainage through
either a urethral catheter or a suprapubic tube.

e  Penile fractures that are equivocal can be evaluated
with ultrasonography or MRI. Hematuria or the
inability to void necessitates urethral staging.

e In cases of blunt scrotal trauma, ultrasound assess-
ment should be used to evaluate for testicular rupture.
Penetrating injuries should be explored.




Appendix. Selected AUA urotrauma guidelines for bladder trauma, urethral trauma and genital

trauma’

No. A. Bladder Trauma Guideline

14a Clinicians must perform retrograde cystography (plain film or CT) in stable patients with gross hematuria and pelvic
fracture. (Standard; Evidence Strength: Grade B)

14b Clinicians should perform retrograde cystography in stable patients with gross hematuria and a mechanism concerning
for bladder injury, or in those with pelvic ring fractures and clinical indicators of bladder rupture. (Recommendation;
Evidence Strength: Grade C)

15 Surgeons must perform surgical repair of intraperitoneal bladder rupture in the setting of blunt or penetrating exter-
nal trauma. (Standard; Evidence Strength: Grade B)

16 Clinicians should perform catheter drainage as treatment for patients with uncomplicated extraperitoneal bladder
injuries. (Recommendation; Evidence Strength: Grade C)

17 Surgeons should perform surgical repair in patients with complicated extraperitoneal bladder injury. (Recommenda-
tion; Evidence Strength: Grade C)

18 Clinicians should perform urethral catheter drainage without suprapubic cystostomy in patients following surgical
repair of bladder injuries. (Standard; Evidence Strength: Grade B)

No. B. Urethral Trauma Guideline

19 Clinicians should perform retrograde urethrography in patients with blood at the urethral meatus after pelvic
trauma. (Recommendation; Evidence Strength: Grade C)

20 Clinicians should establish prompt urinary drainage in patients with pelvic fracture associated urethral injury. (Recom-
mendation; Evidence Strength: Grade C)

21 Surgeons may place suprapubic tubes in patients undergoing open reduction internal fixation for pelvic frac-
ture. (Expert Opinion)

22 Clinicians may perform primary realignment in hemodynamically stable patients with pelvic fracture associated ure-
thral injury. (Option; Evidence Strength: Grade C) Clinicians should not perform prolonged attempts at endoscopic
realignment in patients with pelvic fracture associated urethral injury. (Clinical Principle)

23 Clinicians should monitor patients for complications (eg stricture formation, erectile dysfunction, incontinence) for at
least 1 year following urethral injury. (Recommendation; Evidence Strength: Grade C)

24 Surgeons should perform prompt surgical repair in patients with uncomplicated penetrating trauma of the anterior
urethra. (Expert Opinion)

25 Clinicians should establish prompt urinary drainage in patients with straddle injury to the anterior urethra. (Recom-
mendation; Evidence Strength: Grade C)

No. C. Genital Trauma Guideline

26 Clinicians must suspect penile fracture when a patient presents with penile ecchymosis, swelling, pain, cracking or
snapping sound during intercourse or manipulation and immediate detumescence. (Standard; Evidence Strength:
Grade B)

27 Surgeons should perform prompt surgical exploration and repair in patients with acute signs and symptoms of penile
fracture. (Standard; Evidence Strength: Grade B)

28 Clinicians may perform ultrasound in patients with equivocal signs and symptoms of penile fracture. (Expert Opinion)

29 Clinicians must perform evaluation for concomitant urethral injury in patients with penile fracture or penetrating
trauma who present with blood at the urethral meatus, gross hematuria or inability to void. (Standard; Evidence
Strength: Grade B)

30 Surgeons should perform scrotal exploration and debridement with tunical closure (when possible) or orchiectomy
(when nonsalvagable) in patients with suspected testicular rupture. (Standard; Evidence Strength: Grade B)

31 Surgeons should perform exploration and limited debridement of nonviable tissue in patients with extensive genital
skin loss or injury from infection, shearing injuries or burns (thermal, chemical, electrical). (Standard; Evidence
Strength: Grade B)

32 Surgeons should perform prompt penile reimplantation in patients with traumatic penile amputation, with the
amputated appendage wrapped in saline-soaked gauze, in a plastic bag and placed on ice during transport. (Clinical
Principle)

33 Clinicians should initiate ancillary psychological, interpersonal and/or reproductive counseling and therapy for

patients with genital trauma when loss of sexual, urinary and/or reproductive function is anticipated. (Expert Opinion)
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A 35-year-old man is in the emergency department after
involvement in a motor vehicle collision. He has abdomi-
nal pain and blood in his urine. There is tenderness to
palpation of his flanks bilaterally and over his symphysis.
The rest of the examination is normal. Retrograde cystog-
raphy for evaluation of bladder rupture is indicated due to
gross hematuria and

a. flank tenderness

b. suprapubic pain

c. evidence of pelvic fracture

d. intraperitoneal fluid on focused assessment with

sonography for trauma

A 27-year-old man on a scooter was run over by a motor
vehicle. He is unable to urinate and his examination is
significant for blood at the urethral meatus. A retrograde
urethrogram reveals complete transection of the posterior
urethra at the perineal membrane. He is being resuscitat-
ed and further evaluated for multiple orthopedic injuries.
The next step in managing his urethra is

voiding cystourethrogram

primary anastomotic repair

endoscopic urethral realignment

placement of suprapubic catheter and delayed
urethroplasty

oo

A 3l-year-old soldier is injured in battle after being ejected

from a vehicle. After being hemodynamically stabilized, a

pan-CT is taken. The finding on imaging most suggestive

of bladder rupture is

a. fractured obturator ring and displacement greater
than 1 cm

b. diastasis of pubic symphysis 0.5 cm

c. free fluid in retroperitoneal space

d. sacral fracture

A 28-year-old man is involved in a motorcycle collision.

In the trauma bay he is stable, with a physical examina-

tion revealing scrotal swelling and tenderness without

any evidence of penetrating injury. A scrotal ultrasound

is performed. Surgical exploration for testicular rupture is

indicated with a finding on physical examination or ultra-

sound of

a. pain that precludes completion of a physical examina-
tion

b. ecchymosis on scrotum

c. irregular tunica albuginea

d. homogeneous echotexture of testicular parenchyma

A 52-year-old man is seen in the emergency department 2
days after dropping hot coffee directly onto his underwear.
On examination, there are widespread superficial and full
thickness burns across his genitalia. There is a black, firm,
circumferential scar on his proximal shaft. He is otherwise
stable. The next step is

a. kidney, ureter and bladder x-ray

b. non-contrast low dose CT of the abdomen and pelvis
c. admit and start on broad-spectrum antibiotics

d. surgical exploration with debridement



