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Abstract The standard of care after a pelvic fracture urethral injury is a repair via a
one-stage anastomotic posterior urethroplasty using a step-wise perineal approach.
The initial injury, immediate postoperative management, and surgical repair can
all affect urinary continence in these patients. Proximal continence mechanisms,
particularly the bladder neck, are particularly important in maintaining urinary
continence in these patients. Patients with bladder neck dysfunction should be
counselled about the greater risk of urinary incontinence.
ª 2015 Production and hosting by Elsevier B.V. on behalf of Arab Association of

Urology. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/3.0/).

The anatomy of pelvic fracture urethral injury (PFUI)

In a typical man urinary continence depends on two ure-
thral segments, conceptually separated at the level of the
prostatic verumontanum. Proximally is the internal

sphincter, comprising the bladder neck and proximal
prostatic urethra. Distally there are several features,
including a small segment of remaining prostatic
urethra, the membranous urethra, and the external
sphincter, which includes the urethral sphincter mecha-
nism and the extrinsic pelvic floor musculature [1–3].

The urethral pressure responsible for continence is
normally greatest at the membranous urethra, where
the skeletal urethral sphincter applies its maximum pres-
sure [4]. During trauma associated with PFUI in men,
this region of the urethra is at particular risk, putting
the continence mechanisms in jeopardy. This location
of injury is due to tethering of the posterior urethra with
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the pubic arch by the puboprostatic ligaments and the
perineal membrane. It is between these two relatively
fixed points that the membranous urethra and the
urethral sphincter mechanism lie. The region is therefore
vulnerable to injury during pelvic fracture. Such trauma
begins with a stretch injury and can progress to partial
or complete urethral rupture, particularly when a liga-
mentous attachment is torn from the urethra. Adherence
is thought to be tighter at the puboprostatic ligament,
leaving the distal site of attachment more vulnerable
to injury. Therefore, although the effects of the injury
can be wider, the disruption itself is most commonly
noted at the level of the bulbomembranous junction, just
distal to the urethral sphincter mechanism [5–9].

This pattern of injury is in contrast to that occurring
in females, where it is more common to see a partial
anterior urethral tear rather than a complete urethral
disruption. Injury to children can also vary, as they have
less developed prostate glands which have decreased
support, and thus tend more commonly to have proxi-
mal injuries through the bladder neck or prostatic
urethra [7,8,10,11].

Effects of the initial management

In addition to the direct urethral damage caused by
PFUI, subsequent management can result in additional
urethral compromise which can further affect urinary
continence. The standard of care for management
begins with the immediate placement of a suprapubic
catheter for urinary drainage. This is sometimes accom-
panied by immediate primary realignment over a cathe-
ter. If early realignment is used the patient is then
managed expectantly. In cases of failure future interven-
tions might include anastomotic urethroplasty. Histori-
cally, realignment was done as an open procedure. The
invasiveness of this approach was found to cause a
greater risk of urinary incontinence for the patient
[12,13]. In the modern era, open realignment is rarely
indicated, except if there are concomitant bladder, blad-
der neck, or rectal injuries. In these cases immediate
open repair and realignment is recommended to prevent
urinary incontinence or pelvic sepsis. Currently, immedi-
ate primary realignment is generally achieved by endo-
scopic means through a cystotomy, with no retropubic
or perineal exploration. No additional risk to urinary
incontinence has been noted for those who undergo this
mode of immediate management [7].

The effects of posterior urethroplasty (PU)

Ultimately, the standard of care for managing urethral
obliteration as a result of PFUI is a single-stage anasto-
motic urethroplasty. Generally, a perineal approach is
adequate (and preferred), but a combined abdomino-
perineal procedure is sometimes required when a
tension-free anastomosis cannot be made from below.

Before anastomosis, the scarred urethral and periurethral
tissue must be resected from the obliterated portions of
the bulbar and membranous urethra, with additional
excision of adjacent injured tissue. Given that the dis-
membered region of the urethra is most often near the
bulbomembranous junction, the repair is at times a
bulbomembranous anastomosis. However, if the injured
and scarred urethra continues proximally, it must also
be excised before the anastomosis. Therefore, although
there is the potential for preserving at least part of the ure-
thral sphincter mechanism, the entire distal continence
component can be put at risk during repair [1,5,7,8,14].

The mechanism of continence after surgery

After PU the proximal urethral component (comprising
the bladder neck and supramontanal urethra), might
serve as the primary urinary continence mechanism.
For some patients, the smooth muscle of this region
might represent the only remaining active part of the
sphincter. However, this area is known to contribute a
lower pressure to the urethral continence mechanism
than its distal counterpart [1,8,14]. Koraitim et al. [14]
investigated the urethral pressures after anastomotic
PU in these patients, and confirmed this fact. They
found a lower maximum urethral pressure and urethral
closing pressure in repaired patients than in healthy con-
trols, with decreased pressures of 39 and 48 cm H2O vs.
65 and 75 cm H2O, respectively.

In the same study the functional urethral length of
repaired patients was found to be half of that in normal
patients, at 2.4 vs. 4.8 cm. Under stress conditions intra-
abdominal pressure changes were transmitted through-
out this entire shortened functional urethra in repaired
patients, compared to just the proximal urethral portion
of healthy controls [14]. Anatomically this is not surpris-
ing, given that the proximal urethra is supported in a
retropubic, intra-abdominal position. However, this
finding gives more support to the contention that the
proximal urethra might serve as the primary continence
mechanism in patients after anastomotic urethroplasty
for PFUI. In their study, Koraitim et al. [14] also inves-
tigated the contribution of periurethral skeletal muscles
to continence after PU. From pressure studies while
patients were asked to use a ‘hold manoeuvre’, they
found an increased urethral pressure in all normal
patients, but only in 65% of patients who had PU. This
further reinforces the importance of the proximal ure-
thral component for continence in these patients.

Bladder neck dysfunction might be secondary to
sacral nerve or pelvic plexus injury, but a more common
cause would be direct trauma to the bladder neck itself
[1,7,14,15]. Such bladder neck injury in men is generally
a longitudinal anterior rupture that extends from the
prostatic urethra to the bladder neck. This injury has
been described as secondary to a tearing force from
the puboprostatic ligaments being pulled apart, most
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