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Abstract Posterior urethral injuries typically arise in the context of a pelvic fracture. Retro-
grade urethrography is the preferred diagnostic test in trauma patients with pelvic fracture
where a posterior urethral rupture is suspected. Pelvic fractures however preclude the ade-
quatepositioning of the patient on the X-ray table on admission and CT scan with intravenous
contrast and delayed films is generally performed first. Suprapubic bladder catheter place-
ment under ultrasound guidance should be performed whenever a posterior urethral disruption
is suspected. Early diagnosis and proper acute management decrease the associated complica-
tions, such as strictures, urinary incontinence and erectile dysfunction. The correct and appro-
priate initial treatment of associated urethral rupture is critical to the proper healing of the
injury. Placing of a suprapubic cystostomy on admission and delayed anastomotic urethro-
plasty after 3e6 months continues to be the gold standard of treatment. In this paper, we pro-
vide a comprehensive review of the literature with a special emphasis on the various
treatments available: open or endoscopic primary realignment, immediate or delayed urethro-
plasty after suprapubic cystostomy, and delayed optical urethrotomy.
ª 2017 Editorial Office of Asian Journal of Urology. Production and hosting by Elsevier B.V. This
is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).

1. Introduction

1.1. Etiological and anatomical considerations

The male urethra is divided into an anterior and a posterior
portion through the urogenital diaphragm. The posterior
urethra comprises the prostatic urethra and the membra-
nous urethra.

Posterior urethral injuries frequently arise in the context
of a pelvic fracture, typically after injuries due to traffic
collisions, being crushed, or falling. Overall, the posterior

* Corresponding authorQ1 . UrologyUnit, Hospital Universitario
Infanta Sofı́a Paseo de Europa 34, 28072, San Sebastián de los Reyes
Madrid, Spain. Fax: þ34911914540.

E-mail address: erios00@hotmail.com (E. Rı́os).
Peer review under responsibility of Second Military Medical

University.

+ MODEL

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122

AJUR201_proof ■ 30 December 2017 ■ 1/8
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urethra in men is affected in 3.5%e19% of pelvic fractures.
The posterior urethra in women is rarely affected (0%e6%),
except by contusions or lacerations by bone fragments [1].

Classically it was thought that in cases of deceleration or
crushing, the forces that fracture the bones of the pelvis
are transmitted to the prostatomembranous junction,
causing an alteration between the anterior urethra and the
prostatic apex [2]. Studies performed in cadaver by Mour-
aviev and Santucci [3] have demonstrated that in the ma-
jority of cases the urethral lesionsarise distal to the
external urinary sphincter.

The possibility of an anastomotic reconstruction of a
posterior urethral rupture assuring a good urinary conti-
nence depends on the sphincter integrity at the bladder
neck, as both the internal sphincter at the bladder neck and
the external sphincter in the membranous urethra are
capable of independently ensuring urinary continence [4].

For the correct treatment of pelvic fractures, the sur-
geon should have a clear concept of pelvic stability. The
degree of pelvic instability depends on the existence of
dislocation and displacement of the sacroiliac joint as well
as the fracture of the pubic rami.

Pelvic fractures can be divided into two main groups:
stable fractures and unstable fractures. In a stable pelvic
fracture, the urethral injury can occur when the four pelvic
rami are broken (butterfly fracture) (Fig. 1) and the bone
fragment is displaced in a posterior direction with the
prostate, which is attached to the pubic bone. This
displacement is capable of shearing the membranous ure-
thra, affecting, in most cases, the external sphincter.

Unstable pelvic fractures that affect the anterior pelvic
girdle and the sacroiliac joint, ilium, or sacrum can cause
injuries of the posterior urethra due to bone fragments or,
more commonly, as a result of the distortion of the pelvic
bones during trauma. This bone displacement causes lateral
movements that displace the membranous urethra and
puboprostatic ligaments in opposite directions.

Unstable diametric pelvic fractures or bilateral fractures
of the ischiopubic rami (known as butterfly fractures) are
the most likely to cause posterior urethral injuries, as is
common in the case of butterfly fractures with diastasis of
the sacroiliac joint (Table 1) [1,5].

Posterior urethral injuries may vary from a simple
mucosal laceration (25%) to a partial (25%) or complete
(50%) rupture. The most severe injuries occur as a result of
prostate-urethral displacement, secondary progressive
fibrosis, and separation of the urethral ends [1].

Urethral injuries alone are not considered to be a vital
emergency, with the exception of their frequent associa-
tion with pelvic fractures and the effects of such fractures
on other organs, which occurs in 27% of cases. Initially, the
management of associated injuries is often more important
than the urethral injury [6].

1.2. Clinical and diagnostic considerations

The first step in the initial management of urethral trauma
should be to stabilise the patient and evaluate any associ-
ated injuries, especially those that are life-threatening.

The presence of haematuria, blood at the urethral
meatus, or urethrorrhagia is associated with urethral in-
juries. In these cases, acute urinary retention, perineal
haematoma, or swelling by extravasation of urine is com-
mon [5,7].

Retrograde urethrography is considered the diagnostic
test of choice for the evaluation of posterior urethral in-
juries, facilitating their proper subsequent management.
Pelvic fractures however preclude the adequate positioning
of the patient on the X-ray table on admission and CT scan
with intravenous contrast and delayed films is generally
performed first. Suprapubic bladder catheter placement
under ultrasound guidance should be performed whenever
a posterior urethral disruption is suspected. Catheter
placement permits urine diversion and allows the physician
to perform a combined urethrography (anterograde and
retrograde) at a later point in time, which can help to
determine the location, severity, and extent of the injury
(Fig. 2). Nevertheless, if the posterior urethra is not
visualised correctly, an MRI scan of the posterior urethra or
anterograde endoscopy through the suprapubic route can
be performed at a later stage in order to plan urethral
reconstruction [5,7].

2. Treatment of posterior urethral injuries

A key concept is the distinction between posterior urethral
stricture and posterior urethral rupture secondary to pelvic
fracture, as the surgical management of each is distinctly
different. In urethral stricture, the urethral spongy tissue is
continuous; in posterior urethral rupture, a separation ex-
ists between the apex of the prostate or the membranousFigure 1 Butterfly fractureQ4 .

Table 1 Probability of urethral injury by type of fracture.

Type of fracture Probability

Single ramus 0.64
Ipsilateral rami 0.76
Malgaigne (ramus and

ipsilateral sacroiliac)
3.40

Butterfly 3.85
Butterfly and sacroiliac 24.02
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