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Abstract

Context: These guidelines were prepared on behalf of the European Association of

Urology (EAU) to assist urologists in the management of traumatic urethral

injuries.

Objective: To determine the optimal evaluation and management of urethral

injuries by review of the world’s literature on the subject.

Evidence acquisition: A working group of experts on Urological Trauma was

convened to review and summarize the literature concerning the diagnosis and

treatment of genitourinary trauma, including urethral trauma. The Urological

Trauma guidelines have been based on a review of the literature identified using

on-line searches of MEDLINE and other source documents published before 2009. A

critical assessment of the findings was made, not involving a formal appraisal of the

data. There were few high-powered, randomized, controlled trials in this area and

considerable available data was provided by retrospective studies. The Working

Group recognizes this limitation.

Evidence synthesis: The full text of these guidelines is available through the EAU

Central Office and the EAU website (www.uroweb.org). This article comprises the

abridged version of a section of the Urological Trauma guidelines.

Conclusions: Updated and critically reviewed Guidelines on Urethral Trauma are

presented. The aim of these guidelines is to provide support to the practicing

urologist since urethral injuries carry substantial morbidity. The diversity of

urethral injuries, associated injuries, the timing and availability of treatment

options as well as their relative rarity contribute to the controversies in the

management of urethral trauma.
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hed by Elsevier B.V. All rights reserved. doi:10.1016/j.eururo.2010.01.013

http://www.uroweb.org/
mailto:martinez-pineiro@telefonica.net
http://dx.doi.org/10.1016/j.eururo.2010.01.013


E U R O P E A N U R O L O G Y 5 7 ( 2 0 1 0 ) 7 9 1 – 8 0 3792
1. Introduction

The European Association of Urology (EAU) Guidelines Group

for Urological Trauma has prepared a guidelines document to

assist medical professionals in the diagnosis and manage-

ment of urological trauma. The Urological Trauma Guidelines

were first published in 2003, with a partial update in 2006

followed by a full text update in 2009.

2. Evidence acquisition

The 2009 update of the Urological Trauma guidelines was

based on a critical review of the literature, using on-line

searches of MEDLINE and other source documents pub-

lished before 2009. There is a lack of high-powered,

randomized, controlled trials in this area and much

available data are based on retrospective studies. The

Guidelines Group recognizes this limitation.

In this article, the Guidelines Group for Urological

Trauma present a condensed version of the section on

urethral trauma. The full Guidelines text can be viewed and

downloaded for personal use at the society website: http://

www.uroweb.org/professional-resources/guidelines/.

3. Evidence synthesis

3.1. Diagnosis and classification

Injuries to the anterior urethra are caused by blunt or

penetrating trauma [1,2–4], placement of penile constric-

tion bands, and iatrogenic injuries from instrumentation.
Table 1 – Classification of blunt anterior and posterior urethra with m

Grade Description Ap

I Stretch injury Elongation of the urethra

extravasation on urethro

II Contusion Blood at the urethral me

no extravasation on uret

III Partial disruption Extravasation of contrast

contrast visualized in the

IV Complete disruption Extravasation of contrast

visualization of proximal

urethra or bladder

V Complete or partial disruption of posterior

urethra with associated tear of the bladder

neck, rectum or vagina

Extravasation of contrast

of blood in the vaginal in

Extravasation of contrast

cystography � rectal or va

Table 2 – Signs that require complete urethral evaluation

Sign

Blood at the meatus Present in 37–93% of pati

anterior urethral injury. A

Blood at the vaginal introitus Present in more than 80%

Haematuria Although non-specific, ha

It should be noted that th

Pain on urination or inability to void Either symptom suggest u

Perineal/penile haematoma or labial swelling
Injuries to the posterior urethra occur with pelvic

fractures, mostly as a result of motor vehicle accidents

[5,6]. Injuries vary from simple stretching (25%) to partial

rupture (25%) to complete disruption (50%) [6] (level of

evidence: 3).

Urethral injuries in women are rare. Urethral injuries in

children are similar to those in adults, although injuries

to the prostate and bladder neck may be more common

[1,6–8].

The classification provided in Table 1 combines the best

of previous classifications and has direct implications for

clinical management. As with other newer classifications, it

provides both an anatomical classification and a means of

comparing treatment strategies and outcomes [9,10]. The

injury grade provides a guide to clinical management.

3.1.1. Clinical assessment

A diagnosis of acute urethral trauma should be suspected

from the history. A pelvic fracture, or any external penile or

perineal trauma, can suggest urethral trauma [11,12]. A

high-riding prostate at digital rectal examination is an

unreliable finding, but is nevertheless important to perform

to exclude a concomitant rectal injury.

In the absence of blood at the meatus or penile

haematoma, urethral injury is very unlikely and can be

excluded by catheterization. However, blood at the meatus

is associated with urethral injury and urethral instrumen-

tation should be avoided until the urethra is imaged.

In an unstable patient, it may be necessary to attempt to

pass a urethral catheter. If there is any difficulty, a

suprapubic catheter should be inserted under ultrasound

guidance and a retrograde urethrogram performed later. In
anagement according to injury grade

pearance Management

without

graphy

No treatment required

atus;

hrography

Grades II and III can be managed

conservatively with suprapubic

cystostomy or urethral catheterization

at injury site with

proximal urethra or bladder

at injury site without

urethra or anterior

Suprapubic cystostomy and

delayed repair or primary

endoscopic realignment in

selected patients � delayed repair

at urethral injury site � presence

troitus in women.

at bladder neck during suprapubic

ginal filling with contrast material

Primary open repair

Comment

ents with a posterior urethral injury, and in at least 75% of patients with an

void urethral instrumentation until the urethra is imaged

of female patients with pelvic fractures and co-existing urethral injuries

ematuria on a first voided specimen may indicate urethral injury.

e amount of urethral bleeding correlates poorly with the severity of injury

rethral disruption

http://www.uroweb.org/%20professional-resources/guidelines/
http://www.uroweb.org/%20professional-resources/guidelines/
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cases of successful urethral catheterization, the correct

placement of the Foley balloon catheter inside the bladder

must be checked radiographically or with ultrasound once

the patient has been stabilized.

In penetrating injuries, the type of weapon used, including

the calibre of the bullet, helps to assess potential tissue

damage. In a conscious patient, a thorough voiding history

should be obtained to establish the time of last urination, the

force of the urinary stream, whether urination is painful and

whether haematuria is present. The presence of any clinical

indicator of acute urethral trauma (Table 2) requires a

complete urethral evaluation (level of evidence: 3).

3.1.2. Radiographic examination

Dynamic retrograde urethrography is the gold standard for

evaluating urethral injury [4,13]. The radiographic appear-

ance of the urethra permits classification of the injury and

guides subsequent management. Additional x-ray investi-

gations, such as a whole-body computed tomography (CT)

scan, are often indicated for associated injuries in poly-

trauma patients.

If posterior urethral injury is suspected, a suprapubic

catheter is inserted and a cystogram performed to exclude

bladder-neck injuries. A simultaneous cystogram and

ascending urethrogram can be carried out later to assess

the site, severity and length of injury as well as the function

of the bladder neck, and is usually done after 3 mo if a

delayed repair is considered.

When the proximal urethra is not visualized in a

simultaneous cystogram and urethrogram, either magnetic

resonance imaging (MRI) of the posterior urethra [14] or

endoscopy through the suprapubic tract can be used.

Computed tomography and MRI have no place in the

initial assessment of urethral injuries (level of evidence: 3).

3.1.3. Endoscopic examination

Urethroscopy has no role in the initial diagnosis of posterior

urethral trauma in males. However it may provide useful

information in the evaluation of partial disruptions of the

distal anterior urethra.

In females, urethroscopy may be an important adjunct

for the identification and staging of urethral injuries [15]

(level of evidence: 4).

4. Management

Management of urethral injuries remains controversial due

to the variety of injury patterns, associated injuries and

treatment options. In addition, most urologists have little

experience with these injuries and there is a lack of

randomized prospective trials.

4.1. Female urethral injuries

These often occur together with bladder ruptures and can

be repaired at the same time. A transvesical approach is best

for proximal urethral injuries and a vaginal approach for

distal injuries [4]. Post-traumatic urethral fistulae can also

be repaired transvaginally [16,17] (level of evidence: 4).
4.2. Male anterior urethral injuries

4.2.1. Blunt injuries

Partial tears can be managed with a suprapubic catheter or

with urethral catheterization [4,18,19]. Suprapubic cystos-

tomy has the benefit of avoiding urethral manipulation,

which can produce further urethral trauma [20] and allows

for a simultaneous study to be carried out later. If the

bladder is not easily palpable suprapubically, insert the

catheter using transabdominal sonography (level of evi-

dence: 4).

The cystostomy tube is maintained for about 4 wk to

allow urethral healing. The suprapubic tube is removed if

normal voiding can be re-established and neither contrast

extravasation nor stricture is present.

Early complications of acute urethral injuries include

strictures and infections.

Extravasated blood or urine from the urethral tear and

semen from nocturnal ejaculation in younger patients

produce an inflammatory reaction that can develop into an

abscess. Prompt urinary diversion and antibiotic therapy

decrease the likelihood of infection sequelae, such as

urethrocutaneous fistulae, periurethral diverticulae and,

rarely, necrotising fasciitis.

Following adequate healing of associated injuries and

stabilization of urethral injury, the urethra can be thor-

oughly re-evaluated radiographically and any reconstruc-

tion planned.

Blunt anterior urethral injuries are associated with

spongiosal contusion making it more difficult to evaluate

urethral debridement in the acute phase. Acute or early

urethroplasty is therefore not indicated and suprapubic

diversion is the best management.

Satisfactory urethral luminal recanalization occurs in

approximately 50% of partial anterior urethral disruptions

[19,21]. Short and flimsy strictures are managed with

optical urethrotomy or urethral dilatation. Denser strictures

require formal urethral reconstruction. The choice of

surgical repair techniques (anastomotic vs patch) are

guided by a combination of length of injury, location,

tissue extendability, degree of tissue mobilization and

tissue quality. As a general rule, anastomotic urethroplasty

is indicated in strictures <1 cm long of the penile urethra

and in strictures <2 cm long of the bulbar urethra.

To avoid chordee, longer strictures of the anterior

urethra should not be repaired by an end-to-end anasto-

mosis, and augmentation urethroplasty is generally indi-

cated. Almost all complete ruptures of the anterior urethra

require anastomotic or patch urethroplasty at 3–6 mo. The

only exception is urethral injury associated with penile

fracture, which usually results in partial urethral disruption

and can be repaired at the time of cavernosal closure (level

of evidence: 4).

4.2.2. Open injuries of the penile urethra

Male urethral injuries: stab wounds, gunshot wounds and

dog bites to the urethra often involve the penis and testes

and require immediate exploration. During surgery, the

urethral injury can be surgically evaluated and repaired.
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Urethral strictures form in fewer than 15% of these patients

[22] (level of evidence: 4).

Primary urethral suturing involves direct visualization of

the severed urethral ends and creation of a watertight,

tension-free repair. A circumferential subcoronal incision

should be used to deglove the penis. A perineal incision may

be necessary in some patients to allow mobilization of the

bulbar urethra.

In complete disruption, the corpus spongiosum is

mobilized at the level of the injury and the urethral ends

dissected distally and proximally. Urethral ends are

spatulated and end-to-end anastomosis is fashioned over

a 14–18 Fr Foley catheter. Small lacerations should be

sutured with fine absorbable material. Subsequent forma-

tion of fistulae can be prevented by careful overclosure of

the corpus spongiosum and skin [3]. Urethral debridement

can be kept to a minimum because the spongiosum is well

vascularized and heals well.

As with any surgery, preoperative antimicrobial

prophylaxis are essential, though there is no evidence

that postoperative antibiotic prophylaxis is effective.

After 10–14 d, a pericatheter retrograde urethrogram or

a voiding urethrography should be performed. The

catheter should be removed if there is no leakage at the

anastomotic site. The catheter should be left in if there is

leakage and the cystourethrogram should be repeated

after 1 wk.

Primary repair should be aborted if primary anastomosis

is not possible because of extensive disruption of the

urethra, i.e. defects >1–1.5 cm long. Instead, the urethra

should be marsupialized in preparation for a two-stage

urethral repair, and a suprapubic urinary diversion should

be considered. A delayed elective procedure should be

carried out at a minimum of 3 mo after injury. There is no

role for acute placement of a graft or flap in the initial

management of any urethral injury as contamination or

decreased blood supply can compromise the repair [11]

(level of evidence: 4).

4.3. Posterior urethral injuries

It is important to differentiate between inflammatory

or iatrogenic posterior urethral strictures and true

pelvic fracture urethral distraction defects because

they require entirely different surgical approaches. The

term urethral stricture should be used to indicate a

narrowing of the urethral continuity, such as sphincter

strictures due to instrumentation or partial urethral tears.

Urethral distraction defects have a gap between the two

retracted and injured ends of the urethra, which is filled

initially by the pelvic haematoma and later by fibrotic

tissue.

Erectile dysfunction occurs in 20–60% of patients after

traumatic posterior urethral rupture [23–27]. The most

important determining factor associated with impotence is

severity of the initial injury. Spontaneous return of potency

may occur up to 2 yr after injury [14]. Gibson reported an

incidence of improved sexual function after 18 mo in 21% of

patients [24] (level of evidence: 4).
4.3.1. Partial urethral rupture

Partial tears of the posterior urethra should be managed

with a suprapubic or urethral catheter. Urethrography

should be performed at 2-wk intervals until healing has

occurred [8,18]. Partial tears may heal without significant

scarring or obstruction if managed by diversion alone

[20,28]. Residual or subsequent stricture should be man-

aged with urethral dilatation or optical urethrotomy if short

and flimsy, and with anastomotic urethroplasty if dense or

long [7,18] (level of evidence: 4).

4.3.2. Complete urethral rupture

Complete ruptures of the posterior urethra should be

managed with a suprapubic catheter. There is still

controversy between those supporting early intervention

to realign the urethra and drain the pelvic haematoma and

those supporting initial suprapubic cystostomy alone with

delayed repair of the ensuing urethral defect.

Acute treatment options include:

� Primary endoscopic realignment; usually performed

during the first 10 d after the injury.

� Immediate open urethroplasty; however, this is experi-

mental and therefore not indicated.

Delayed treatment options include:

� Delayed primary urethroplasty (surgery performed

during the first admission, usually within the first 2

wk), which implies primary repair 1–2 wk after

injury and is mainly used in female urethral trauma.

There is a lack of supporting evidence for its use

in male patients in whom it should not be performed

[29].

� Delayed formal urethroplasty (surgery deferred until

coexisting orthopaedic injuries have healed) at, or later,

than 3 mo after injury, which is the most commonly used

approach. It is the procedure of choice and the gold

standard for treating posterior urethral distraction

defects (level of evidence: 3).

� Delayed endoscopic incision of the scar tissue between

the urethral ends, i.e. ‘cut-to-the-light’ or similar proce-

dure. This procedure has a high failure rate and is rarely

indicated (level of evidence: 4).

4.3.2.1. Primary realignment. The management of complete

posterior rupture of the urethra has changed in recent

years. Early urethral repair has become an option because

orthopaedic management of pelvic fractures now includes

immediate external and internal fixation [18].

If immediate exploration is not indicated, posterior

urethral disruption can be managed in a delayed primary

fashion. Primary realignment requires placement of a

suprapubic tube at the time of initial injury, with

realignment undertaken when the patient is stable. This

usually takes place within 7 d when most patients are stable

and most pelvic bleeding has resolved. Internal realignment

aims to correct severe distraction injuries rather than

prevent a stricture.
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It is important to avoid damage to the bladder neck

during endoscopic manoeuvres because in many patients it

is the only remaining functional sphincteric mechanism.

Only about 30% of patients do not develop urethral stricture

after catheter withdrawal. These strictures are felt by some

authors to be more easily managed at the time of delayed

formal urethroplasty [30,31] (level of evidence: 3).

Open urethral realignment by simply passing a catheter

across the defect, without trying suture anastomosis,

should only be performed in patients undergoing open

abdominal or pelvic surgery for associated injuries or

internal bone fixation or in cases of concomitant bladder

neck or rectal injury. Haematomas preventing adequate

pelvic descent can be evacuated at the same time [29,32].

Concomitant bladder neck or rectal injuries should be

repaired immediately and bone fragments removed off the

injury sites to reduce the risk of incontinence and life-

threatening infection [8,33–36]. The potential advantage of

this type of management is not only to repair the bladder

neck and/or rectal injury, but to reduce the incidence and

severity of the urethral defect. Nevertheless, restricture is

noted in 50–100% of patients (level of evidence: 3).

The decision to proceed with primary endoscopic

realignment is greatly influenced by the patient’s overall

condition and extent of associated injuries. Most patients

with pelvic crush injuries have multiple organ injuries.

Associated lower extremity fractures can prevent place-

ment in the lithotomy position, though flexible cytoscopy in

the supine position is sometimes possible. Head injuries

increase the adverse risks of anaesthesia. However, if these

conditions can be controlled so that a haemodynamically

stable patient can undergo a longer anaesthesia in the

lithotomy position, endoscopic urethral realignment can be

considered during the first 2 wk after trauma.

The benefits of primary endoscopic alignment are similar

to those of primary open urethral realignment:

� There is a lower stricture rate than with suprapubic

catheter placement alone (64% vs 100%) [37]. The need for

a second operation for urethral reconstruction is avoided

in about one-third of patients [38].

� If scarring occurs, it is simpler to restore urethral

continuity using endoscopic procedures or dilatation.

� If urethroplasty is required, it is technically easier when

the prostate and urethra are well aligned; the disadvan-

tage might be a higher incidence of erectile dysfunction

and incontinence when compared with delayed recon-

struction [37,39] (level of evidence: 3).

Endoscopic primary realignment fulfils these criteria and

should be used when a primary procedure is contemplated.

Due to its higher morbidity, open primary realignment in

the absence of bladder neck injury or rectal injury should

not be used to treat posterior urethral injuries.

The great variation of techniques used for primary

realignment procedures confuses comparison with delayed

repair procedures [40–43]. Immediate realignment has

been associated with an impotence rate of about 35%,

incontinence rate of 5% and restricture rate of 60%.
Primary realignment techniques described in the litera-

ture include [41–44,29,45]:

� simple passage of a catheter across the defect

� catheter realignment using flexible/rigid endoscopes and

biplanar fluoroscopy

� use of interlocking sounds (‘railroading’) or magnetic

catheters to place the catheter

� catheter traction or perineal traction sutures to pull the

prostate back to its normal location

� pelvic haematoma evacuation and dissection of the

prostatic apex (without suture anastomosis) over a

catheter. Open realignment techniques that include

suture anastomosis between the prostatic apex and the

membranous urethra should be considered a form of

immediate open urethroplasty.

Realignment may not join the margins of the severed

urethra completely. Traction on the catheter might not

improve healing of the urethra and may harm continence

[34,38]. Favourable results have been reported with

immediate urethral realignment with minimal traction

without suture repair bolsters [31,40,42,44,46–60] (level of

evidence: 4).

4.3.2.2. Immediate open urethroplasty. Immediate open urethro-

plasty of posterior injuries is not indicated due to poor

visualization and an inability to assess urethral disruption

during the acute phase because of extensive swelling and

ecchymosis. Incontinence (21%) and impotence (56%) rates

are higher than with other techniques described in these

guidelines [8,20,30,35,37,61,62] (level of evidence: 4).

However, in posterior urethral injuries associated with

concomitant bladder neck or rectal injuries, immediate

open exploration, repair and urethral realignment over a

catheter is advisable [8,33–36]. In children, concomitant

bladder neck and prostatic urethral injury is more common

than in adults and more cases of immediate open

urethroplasty are reported [1] (level of evidence: 4).

4.3.2.3. Delayed primary urethroplasty. Delayed primary ure-

throplasty (surgery performed during the first admission,

usually within the first 2 wk), is mainly used in female

urethral disruption. A suprapubic tube is placed at the time

of initial injury. Repair is undertaken when the patient is

stable, usually within 7 d. Fewer than 50 cases (mostly case

reports) have been published [17] (level of evidence: 4).

Delayed primary repair tries to preserve as much

urethral length as possible, and to prevent the urethra

becoming embedded in dense scar tissue with consequent

incontinence. Surgical exploration should be attempted via

the retropubic route for proximal injuries and the vaginal

route for distal injuries [8] (level of evidence: 4).

4.3.2.4. Delayed urethroplasty. Delayed urethroplasty (surgery

deferred until coexisting orthopaedic injuries have healed,

usually after 3 mo) is the procedure of choice and the gold

standard for treating posterior urethral distraction defects

in males. It should be performed in a referral centre to



Table 3 – Circumstances that might preclude successful perineal anastomotic repair as either initial or salvage therapy [65,66]

Circumstance Alternative procedure

Distraction defects

longer than 7–8 cm

A tubed interposition flap of penile or peri-neoscrotal skin can be used for reconstruction. However,

this is seldom required. Most patients that require the use of flap urethroplasties have previous failed repairs of

posterior urethral rupture. Salvage stage procedures may be sometimes necessary

Fistulae These may require a combined abdominoperineal approach to secure adequate closure

Synchronous anterior

strictures

The presence of anterior urethral stricture may compromise the blood supply to the bulbar urethra following

division of the bulbar arteries. These patients should be treated cautiously

Urinary incontinence The distal urethral sphincter mechanism could be defunctionalized by urethral distraction, so urinary

continence may be maintained primarily by the proximal bladder neck sphincter. Concomitant bladder neck

injury might increase incontinence, and could require an abdominoperineal procedure to allow simultaneous

bladder neck and urethral reconstruction. The most common cause of bladder neck incompetence is

circumferential tethering of the uninjured bladder neck by scarring. In such cases, it is usually possible to restore

functional competence of the bladder neck by mobilizing it meticulously. This can be accomplished by

removing the dense haematoma-fibrosis anchoring the bladder neck to the pubis, anteriorly and laterally. Secondary

rescarring is prevented by placement of a local omental flap
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optimize the results. The delay in treatment allows for

healing of associated injuries, damaged skin and tissues and

pelvic haematoma. The only drawback is the length of time

of suprapubic catheterization before treatment [63]. In

patients managed by initial suprapubic cystostomy, elective

urethroplasty is recommended 3–6 mo after injury. This

allows ample time for absorption of the pelvic haematoma

and descent of the bladder and prostate to a more

anatomical position. Standard evaluation before urethro-

plasty includes urine culture, plain x-ray of the pelvis to

visualize the degree of distortion of the bone pelvic

anatomy and detect any bladder stones, cystography,

retrograde urethrography and combined cysto-urethrogra-

phy with a straining film to determine the urethral

distraction defect and the degree of bladder neck function.

In some patients, endoscopy is necessary. This is either

antegrade to evaluate the bladder neck condition and to

detect the presence or absence of bladder stones, or

retrograde to evaluate the condition of the anterior urethra.

Most posterior urethral distraction defects are short and

usually resolved by a perineal approach anastomotic repair.

However, a ‘perineal progressive approach’ is required

when the prostatobulbar gap is longer than 2–3 cm due to a

high dislocation of the prostate or when the mobilized

urethra is too short because of damage during a previous

surgical procedure. The progressive approach involves a

series of manoeuvres to produce sufficient anterior urethral

mobility to bridge up to 8 cm of separation [64] (level of

evidence: 4).

The progressive perineal approach has also been used as

a salvage procedure following failed repair.

There are various circumstances that may preclude

successful perineal anastomotic repair as either initial or

salvage therapy. These circumstances probably represent

fewer than 5% of cases and are shown in Table 3 [65,66].

4.3.2.5. Comparison of different techniques. Koraitim [36]

reviewed different techniques used in a personal series of

100 patients combined with a review of 771 patients from

published reports.

Immediate and early realignment (n = 326) was associ-

ated with rates of 53% for stricture, 5% for incontinence, and

36% for impotence. Of the patients successfully managed
with immediate realignment, 42% needed subsequent

instrumentation to attempt stabilization of stricture.

Urethroplasty was ultimately necessary in 33%.

Primary suturing (n = 37) was associated with rates of 49%

for stricture, 21% for incontinence, and 56% for impotence. In

comparison, inserting a suprapubic catheter before delayed

repair (n = 508) was associated with rates of 97% for stricture,

4% for incontinence, and 19% for impotence.

The restricture rate after delayed anastomotic urethro-

plasty was less than 10% [1,23,27,67–72]. The risk of

impotence caused by delayed urethroplasty was about 5%

[18,23,27,35,73–76].

The gold standard therefore remains delayed urethral

repair at a minimum of 3 mo after trauma, using a one-stage

perineal approach (level of evidence: 3).

The results in children appear to be similar to those in

adults. The higher incidence of abdominal surgery in

children is due to an increased risk of bladder neck damage

[76,77].

4.3.2.6. Reconstruction of failed repair of posterior urethral rupture. -

Restenosis after delayed urethral repair usually occurs

within 6 mo. The principles of salvage repair are similar to

those of the initial procedure.

Progressive perineal anastomotic repair alone is suc-

cessful in 85% of salvage urethroplasties. If anastomotic

repair is impossible, other options include:

� one-stage substitution urethroplasty

� two-stage repairs with either scrotal inlays, smesh split-

thickness skin grafts or buccal mucosal grafts [32,78–80].

However, data about the outcome of these procedures are

scarce. In some patients with recalcitrant strictures, self-

intermittent catheterization is another valid option (level of

evidence: 4).

The main indications for a combined abdominoperineal

surgical approach are:

� presence of fistulous tracts to the bladder base, abdomi-

nal wall or rectum

� periurethral epithelialized cavities

� inability to achieve the lithotomy position [66].



Fig. 1 – Management of posterior urethral injuries in men. (‘Pie-in-the-sky’ bladder is referred to as a high-riding bladder, which means that the bladder is
severely displaced cranially by a pelvic haematoma).
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Restenosis of the urethral lumen to 12 Fr or less is necessary

before a significant reduction in flow is apparent [81]. A

wide-calibre stricture may be observed or gently dilated.

Optical urethrotomy is an alternative, particularly for a

short, narrow stricture.
4.3.2.7. Delayed endoscopic optical incision. This procedure has a

high failure rate and is rarely indicated. The principles of the

procedure were described by Sachse in 1974 [81]. A curved

metal sound is passed through the suprapubic cystostomy

into the blind-ended proximal urethra. A direct vision
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urethrotome is inserted into the urethra, and cuts are made

towards the sound. Modification of this technique involves

using an electrode to ‘cut towards the light’ [82] and the use

of laser energy [83].

The procedure is only indicated in patients with very

short urethral defects, competent bladder neck and minimal

displacement of the prostate and proximal bulbous urethra

[84]. Although immediate restoration of urethral continuity

is commonly possible, failure often occurs (level of

evidence: 4).

Urethral dilatation, optical urethrotomy and transure-

thral resection of stricture will be needed in about 80% of

patients. Most repeat urethrotomies are performed in the

first year of follow-up.

Once a urethrotomy has failed, alternative treatment

is needed because a repeat urethrotomy will provide
Fig. 2 – Management of anterio
only temporary relief [85]. Urethral false passage

and rectal perforation have been reported [84,86,87].

Stents are not currently recommended for patients

with strictures following pelvic trauma because of the

risk of fibrotic tissue invading the lumen of the stent

[68,88–90].

5. Recommendations for treatment of posterior

and anterior urethral injuries

The optimal management of patients with prostatomem-

branous disruptions is not simply a matter of delayed repair

versus other types of treatment. Each patient should be

assessed and managed according to the initial clinical

circumstances. Figs. 1–3 provide algorithms for the

treatment of urethral injuries.
r urethral injuries in men.



Fig. 3 – Management of urethral injuries in women.
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6. Iatrogenic urethral trauma

Iatrogenic urethral trauma is by far the most common

cause of urethral trauma and is usually due to instrumen-

tation. It usually results in strictures of varying location and

severity and often requires different management strate-

gies [91,92].

Many iatrogenic lesions are caused by improper or

prolonged catheterization [93] and comprise 32% of

urethral strictures [92] (level of evidence: 3). The estimated

risk of urethral injury due to improper catheterization

during a hospital stay is 3.2 per 1000 [94]. Urethral
catheterization should be avoided whenever possible in

males with previous surgery for hypospadias because of the

higher risk of inducing urethral strictures, although there is

no publication supporting this assumption. If performed,

fine-calibre catheters should be used. Transurethral proce-

dures, especially transurethral resection of the prostate

(TUR-P), are another common cause of iatrogenic urethral

lesions. The anterior urethra is primarily affected, while the

bladder neck is rarely affected by prolonged catheterization

[93] (level of evidence: 1b).

Sphincteric damage with concomitant incontinence and

stricture formation is possible.



Fig. 4 – Flow diagram of treatment for iatrogenic urethral injury caused by improper insertion of a catheter.

Fig. 5 – Flow diagram of treatment for stricture after radical
prostatectomy.

Fig. 6 – Flow diagram for treatment for stricture after major abdominal
surgery or radiotherapy.

E U R O P E A N U R O L O G Y 5 7 ( 2 0 1 0 ) 7 9 1 – 8 0 3800
In one study of patients treated with TUR-P, strictures

were more likely with postoperative silicone Foley cathe-

ters than with latex catheters [95] (level of evidence: 1b).

The incidence of iatrogenic urethral trauma following

surgical treatment of prostate cancer ranges from 1.1–8.4%,

depending on the treatment used. The risk is highest after

radical prostatectomy or brachytherapy plus external beam

radiotherapy [96]. New surgical methods, such as robot-

assisted prostatectomy, can also cause iatrogenic trauma,

probably at a similar rate (2%) as conventional radical

prostatectomy [97].

Iatrogenic injuries to the urethra can occur after

abdominal and pelvic procedures. Pre-procedure bladder

catheterization must be performed to prevent or to reveal

these complications [98] (level of evidence: 2).

6.1. Diagnosis of iatrogenic urethral injury

The symptoms of urethral injury caused by improper

catheterization or use of instruments are penile and/or

perineal pain (100%) and urethral bleeding (86%) [94] (level

of evidence: 2b).

6.2. Management

Temporary urethral stenting with an indwelling catheter is a

good conventional therapeutic option for treating acute false

passage [99]. If placement of a urethral catheter is impossible,

endoscopic assistance or placement of a suprapubic tube may

be necessary [100] (level of evidence: 3).

Iatrogenic anastomotic strictures after radical prostatec-

tomy can be successfully treated by endoscopic manage-

ment, either by incision or resection. Repeat therapy may be

necessary. Placement of urethral stents at the bladder neck

together with the placement of an artificial sphincter has

also been reported as a valid option in recurring strictures,

but should be performed only in selected patients

[101,102]. The alternatives are a permanent indwelling

catheter, urethral dilatation, intermittent self-catheteriza-

tion, or open procedures. Open procedures fashioning a new
vesicourethral anastomosis carry increased morbidity and

are also associated with the placement of an artificial

sphincter [103] (level of evidence: 2b). Long-term results

about the outcome of all these procedures are scarce.

Alternative procedures in recalcitrant cases and in post-

TUR-P double sphincteric lesions (incontinence + stricture)

are procedures that abandon the urethral outlet, such as



E U R O P E A N U R O L O G Y 5 7 ( 2 0 1 0 ) 7 9 1 – 8 0 3 801
urinary diversions, continent vesicostomy or permanent

suprapubic catheter [104,105] (level of evidence: 3).

Figs. 4–6 provide algorithms for the treatment of

stricture after urethral injury due to improper insertion

of a catheter, radical prostatectomy, and major abdominal

surgery or radiotherapy, respectively.

6.3. Recommendations for avoiding iatrogenic urethral trauma

� Avoid traumatic catheterization.

� Keep the length of time an indwelling catheter is present

to a minimum.

� Major abdominal and pelvic surgery should be undertak-

en with a urethral catheter as a guide and protective

structure.
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[32] Onen A, Öztürk H, Kaya M, Otçu S. Long-term outcome of posterior

urethral rupture in boys: a comparison of different surgical mo-

dalities. Urology 2005;65:1202–7.

[33] Antoci JP, Schiff Jr MJ. Bladder and urethral injuries in patients

with pelvic fractures. J Urol 1982;128:25–6.

[34] Berman AT, Tom L. Traumatic separation of the pubic symphysis

with associated fatal rectal tear: a case report and analysis of

mechanism of injury. J Trauma 1974;14:1060–7.

[35] Muhlbauer S, Bard RH. Early definitive urologic management of

patient with crush pelvic trauma and deep perineal laceration.

Urology 1980;15:56–9.

[36] Koraitim MM. Pelvic fracture urethral injuries: evaluation of

various methods of management. J Urol 1996;156:1288–91.

[37] Webster GD, Mathes GL, Selli C. Prostatomembranous urethral

injuries: a review of the literature and a rational approach to their

management. J Urol 1983;130:898–902.

[38] Dixon CM. Diagnosis and acute management of posterior urethral

disruptions. In: McAninch JW, editor. Traumatic and reconstruc-

tive urology. Philadelphia, PA: WB Saunders; 1996. p. 347–55.

[39] Coffield KS, Weems WL. Experience with management of posterior

urethral injury associated with pelvic fracture. J Urol 1977;117:

722–4.

[40] Follis HW, Koch MO, McDougal WS. Immediate management of

prostatomembranous urethral disruptions. J Urol 1992;147:

1259–62.

[41] Herschorn S, Thijssen A, Radomski SB. The value of immediate or

early catheterization of the traumatized posterior urethra. J Urol

1992;148:1428–31.



E U R O P E A N U R O L O G Y 5 7 ( 2 0 1 0 ) 7 9 1 – 8 0 3802
[42] Porter JR, Takayama TK, Defalco AJ. Traumatic posterior urethral

injury and early realignment using magnetic urethral catheters.

J Urol 1997;158:425–30.

[43] Guille F, Cipolla B, Leveque JM, Guirassy S, Olivo JF, Lobel B. Early

endoscopic realignment of complete traumatic rupture of the

posterior urethra. Br J Urol 1991;68:178–80.

[44] Gelbard MK, Heyman AM, Weintraub P. A technique for immedi-

ate realignment and catheterization of the disrupted prostato-

membranous urethra. J Urol 1989;142:52–5.

[45] Ragde H, McInnes GF. Transpubic repair of the severed prostato-

membranous urethra. J Urol 1969;101:335–7.

[46] Gibson GR. Urological management and complications of frac-

tured pelvis and rupture urethra. J Urol 1974;111:353–5.

[47] Crassweller PO, Farrow GA, Robson CJ, Russell JL, Colapinto V.

Traumatic rupture of the supramembranous urethra. J Urol

1977;118:770–1.

[48] Malek RS, O’Dea MJ, Kelalis PP. Management of ruptured posterior

urethra in childhood. J Urol 1977;117:105–9.

[49] Cohen JK, Berg G, Carl GH, Diamond DD. Primary endoscopic

realignment following posterior urethral disruption. J Urol

1991;146:1548–50.

[50] Melekos MD, Pantazakos A, Daouaher H, Papatsoris G. Primary

endourologic re-establishment of urethral continuity after disrup-

tion of prostatomembranous urethra. Urology 1992;39:135–8.

[51] el-Abd SA. Endoscopic treatment of posttraumatic urethral oblit-

eration: experience in 396 patients. J Urol 1995;153:67–71.

[52] Gheiler EL, Frontera JR. Immediate primary realignment of pros-

tatomembranous urethral disruptions using endourologic techni-

ques. Urology 1997;49:596–9.

[53] Londergan TA, Gundersen LH, van Every MJ. Early fluoroscopic

realignment for traumatic urethral injuries. Urology 1997;49:

101–3.

[54] Elliott DS, Barrett DM. Long-term follow-up and evaluation of

primary realignment of posterior urethral disruptions. J Urol

1997;157:814–6.

[55] Rehman J, Samadi D, Ricciardi Jr R, Kreutzer E. Early endoscopic

realignment as primary therapy for complete posterior urethral

disruptions. J Endourol 1998;12:283–9.

[56] Sahin H, Bircan MK, Akay AF, Gocmen M, Bilici A. Endoscopic

treatment of complete posterior urethral obliteration. Acta Urol

Belg 1998;66:21–4.

[57] Tahan H, Randrianantenaina A, Michel F. [Treatment of complete

rupture of the posterior urethra by endoscopic treatment]. Prog

Urol 1999;9:489–95 [article in French].

[58] Jepson BR, Boullier JA, Moore RG, Parra RO. Traumatic posterior

urethral injury and early primary endoscopic realignment: evalu-

ation of long-term follow-up. Urology 1999;53:1205–10.

[59] Asci R, Sarikaya S, Buyukalpelli R, Saylik A, Yilmaz AF, Yildiz S.

Voiding and sexual dysfunctions after pelvic fracture urethral

injuries treated with either initial cystostomy and delayed ure-

throplasty or immediate primary urethral realignment. Scand J

Urol Nephrol 1999;33:228–33.

[60] Ying-Hao S, Chuan-Liang X, Xu G, Guo-Qiang L, Jian-Guo H. Ure-

throscopic realignment of ruptured bulbar urethra. J Urol 2000;

164:1543–5.

[61] Weems WL. Management of genitourinary injuries in patients

with pelvic fractures. Ann Surg 1979;189:717–23.

[62] Mark SD, Webster GD. Reconstruction of the failed repair of poste-

rior urethral rupture. In: McAninch JW, editor. Traumatic and

reconstructive urology. Philadelphia, PA: WB Saunders; 1996. p.

439–51.

[63] Chapple C, Barbagli G, Jordan G, Mundy AR, Rodrigues-Netto N,

Pansadoro V, et al. Consensus statement on urethral trauma. BJU

Int 2004;93:1195–202.
[64] Webster GD, Ramon J. Repair of pelvic fracture posterior urethral

defects using an elaborated perineal approach: experience with 74

cases. J Urol 1991;145:744–8.

[65] Webster GD, Ramon J, Kreder KJ. Salvage posterior urethroplasty

after failed initial repair of pelvic fracture membranous urethral

defects. J Urol 1990;144:1370–2.

[66] MacDiarmid S, Rosario D, Chapple CR. The importance of accurate

assessment and conservative management of the open bladder

neck in patients with post-pelvic fracture membranous urethral

distraction defects. Br J Urol 1995;75:65–7.

[67] Mundy AR. Urethroplasty for posterior urethral strictures. Br J Urol

1996;78:243–7.

[68] Jordan GH. Management of membranous urethral distraction

injuries via the perineal approach. In: McAninch JW, editor. Trau-

matic and reconstructive urology. Philadelphia, PA: WB Saunders;

1996. p. 393–409.

[69] Santucci RA, Mario LA, McAninch JW. Anastomotic urethroplasty

for bulbar urethral stricture: analysis of 168 patients. J Urol

2002;167:1715–9.

[70] Zinman LM. The management of traumatic posterior urethral

distraction defects (editorial). J Urol 1997;157:511–2.

[71] Corriere Jr JN, Rudy DC, Benson GS. Voiding and erectile func-

tion after delayed one-stage repair of posterior urethral dis-

ruption in 50 men with fractured pelvis. J Trauma 1994;37:

587–90.

[72] Flynn BJ, Delvecchio FC, Webster GD. Perineal repair of pelvic

fracture urethral distraction defects: experience in 120 patients

during the last 10 years. J Urol 2003;170:1877–80.

[73] Webster GD. Impotence following delayed repair of prostatomem-

branous urethral disruption (editorial comment). J Urol 1990;

144:678.

[74] Fiala R, Zátura F, Vrtal R. [Personal experience with treatment of

posttraumatic urethral distraction defects]. Acta Chir Orthop

Traumatol Cech 2001;68:99–104 [article in Czech].

[75] Koraitim MM. The lessons of 145 posttraumatic posterior urethral

strictures treated in 17 years. J Urol 1995;153:63–6.

[76] Podesta ML. Use of the perineal and perineal-abdominal (trans-

pubic) approach for delayed management of pelvic fracture ure-

thral obliterative strictures in children: long-term outcome. J Urol

1998;160:160–4.

[77] Hafez AT, El-Assmy A, Sarhan O, El-Hefnawy AS, Ghoneim MA.

Perineal anastomotic urethroplasty for managing post-traumatic

urethral strictures in children: the long-term outcome. BJU Int

2005;95:403–6.

[78] Wadhwa SN, Chahal R, Hemal AK, Gupta NP, Dogra PN, Seth A.

Management of obliterative posttraumatic posterior urethral

strictures after failed initial urethroplasty. J Urol 1998;159:

1898–902.

[79] Cooperberg MR, McAninch JW, Alsikafi NF, Elliott SP. Urethral

reconstruction for traumatic posterior urethral disruption: out-

comes of a 25-year experience. J Urol 2007;178:2006–10.

[80] Pierce Jr JM. Management of dismemberment of the prostatic-

membranous urethra and ensuing stricture disease. J Urol 1972;

107:259–64.

[81] Sachse H. Zur behandlung der Harnrohrenstriktur: Die transure-

trale schlitzung unter Sicht mit scharfem Schinitt. Fortschr Med

1974;92:12–5 [article in German].

[82] Blandy JP. Urethral stricture. Postgrad Med J 1980;56:383–418.

[83] Dogra PN, Nabi G. Core-through urethrotomy using the neodymi-

um: YAG laser for obliterative urethral strictures after traumatic

urethral disruption and/or distraction defects: long-term out-

come. J Urol 2002;167(2 Pt 1):543–6.

[84] deVries CR, Anderson RU. Endoscopic urethroplasty: an improved

technique. J Urol 1990;143:1225–6.



E U R O P E A N U R O L O G Y 5 7 ( 2 0 1 0 ) 7 9 1 – 8 0 3 803
[85] Pansadoro V, Emiliozzi P. Internal urethrotomy in the manage-

ment of anterior urethral strictures: longterm follow-up. J Urol

1996;156:73–5.

[86] Gupta NP, Gill IS. Core-through optical internal urethrotomy in

management of impassable traumatic posterior urethral stric-

tures. J Urol 1986;136:1018–21.

[87] Yasuda T, Yamanishi T, Isaka S, Okano T, Masai M, Shimazaki J.

Endoscopic re-establishment of membranous urethral disruption.

J Urol 1991;145:977–9.

[88] Williams G. Stents in the lower urinary tract. Am Urol Assoc

Update Ser 1993;12:26.

[89] Milroy EJ, Chapple CR, Eldin A, Wallsten N. A new treatment for

urethral strictures–a permanently implanted urethral stent. J Urol

1989;141:1120–2.

[90] Baert L, Verhamme L, Van Poppel H, Vandeursen H, Baert J. Long-

term consequences of urethral stents. J Urol 1993;150:853–5.

[91] Jordan GH, Schlossberg SM. Surgery of the penis and urethra. In:

Walsh PC, Retik AB, Vaughan Jr ED, Wein AJ, editors. Campbell’s

Urology. 8th ed. Philadephia, PA: WB Saunders; 2002. p. 3886–

952.

[92] Fenton AS, Morey AF, Aviles R, Garcia CR. Anterior urethral stric-

ture: etiology and characteristics. Urology 2005;65:1055–8.

[93] Hammarsten J, Lindqvist K. Suprapubic catheter following trans-

urethral resection of the prostate: a way to decrease the number of

urethral strictures and improve the outcome of operations. J Urol

1992;147:648–51.

[94] Kashfi L, Messer K, Barden R, Sexton C, Parson JK. Incidence and

prevention of iatrogenic urethral injuries. J Urol 2008;179:2254–7

discussion 2257–8.

[95] Hammarsten J, Lindqvist K, Sunzel H. Urethral strictures following

transurethral resection of the prostate. The role of the catheter. Br J

Urol 1989;63:397–400.

[96] Elliott SP, Meng MV, Elkin EP, McAninch JW, Duchane J, Carroll PR.

CaPSURE investigators. Incidence of urethral stricture after
primary treatment for prostate cancer: data from CaPSURE. J Urol

2007;178:529–34.

[97] Msezane LP, Reynolds WS, Gofrit ON, Shalhav AL, Zagaja GP, Zorn

KC. Bladder neck contracture after robot-assisted laparoscopic

radical prostatectomy: evaluation of incidence and risk factors

and impact on urinary function. J Endourol 2008;22:97–104.

[98] Polat O, Gül O, Aksoy Y, Ozbey I, Demirel A, Bayraktar Y. Iatrogenic

injuries to ureter, bladder and urethra during abdominal and

pelvic operations. Int Urol Nephrol 1997;29:13–8.
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