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LONG-TERM OUTCOME OF POSTERIOR URETHRAL
RUPTURE IN BOYS: A COMPARISON OF DIFFERENT

SURGICAL MODALITIES

ABDURRAHMAN ONEN, HAYRETTIN ÖZTÜRK, METE KAYA, AND SELÇUK OTÇU

ABSTRACT
bjectives. To evaluate the long-term outcome of posterior urethral rupture due to pelvic trauma.
ethods. We retrospectively reviewed the records of 49 children with posterior urethral rupture from 1986

o 2000. The urologic evaluation at the last follow-up visit was made by the same surgeon and included
hysical examination, ultrasonography, simultaneous retrograde urethrography, and voiding cystourethrog-
aphy, as well as cystourethroscopy in some cases. The long-term urologic results were determined by
oiding function, continence and erectile function, and semen analysis.
esults. The mean follow-up was 12 years (range 4 to 17). The average age was 8 years at the time of

rauma and 20 years at the last follow-up visit. Primary realignment (22 patients), immediate repair (8), and
elayed repair (16) were performed for posterior urethral rupture. Urethral continuity was achieved in
7.9% of patients, and 30 (61.2%) were free of symptoms. The overall rate of long-term complications was
ignificantly greater in patients with a prostatic urethra location injury, and it was similar for the three
urgical procedures.
onclusions. The results of our study have shown that, apart from partial injury, all types of surgical
reatment are equally problematic, with similar complication rates and long-term morbidity. The procedure
f choice should be individualized, depending on the anatomy and the extent of the urethral injury, stability
f the patient, and presence of additional injuries. UROLOGY 65: 1202–1207, 2005. © 2005 Elsevier Inc.
t
f
c
o
p
l
t
a

i
a
t
i
d
v
c
u
i
p
i
d

p
g

osterior urethral rupture (PUR) due to
trauma in children remains one of the most

hallenging injuries in surgical practice. It is as-
ociated with considerable morbidity, including
rinary incontinence, erectile dysfunction, and
rethral strictures. Developments in the field of
rethroplasty during the past two decades have
reatly changed the prospects for patients with
his injury. A variety of surgical techniques have
een reported, with success rates of more than
0%.1–3 However, the management of PUR re-
ains one of the most difficult problems. We

nalyzed our experience and long-term results of
UR on sexual and voiding function and com-
ared different surgical treatment modalities in
he pediatric population.

rom the Department of Pediatric Surgery, Dicle University
chool of Medicine, Diyarbakır, Turkey
Reprint requests: Abdurrahman Onen, M.D., Department of Pedi-

tric Surgery, Dicle University School of Medicine, Diyarbakır
1280, Turkey. E-mail: aonenmd@hotmail.com

Submitted: October 12, 2004, accepted (with revisions): Janu-

ary 20, 2005

© 2005 ELSEVIER INC.
202 ALL RIGHTS RESERVED
MATERIAL AND METHODS

We reviewed the records of 49 boys with PUR due to blunt
rauma from 1986 to 2000. Demographic data were obtained
rom the medical records. All patients were invited to our
linic for evaluation of their current condition. The evaluation
f all patients at the last follow-up visit was made by the same
ediatric surgeon. The evaluation of the urethral defect and
ocalization of the urethral injury were performed according
o the medical records and initial retrograde urethrography
nd voiding cystourethrography findings.

The indications for immediate primary realignment and/or
mmediate repair with pelvic hematoma evacuation were PUR
ssociated with concomitant bladder neck injury, severe pros-
atomembranous dislocation, rectal injury, or other organ
njuries that needed emergency surgery. We preferred imme-
iate repair in such patients with sharply damaged, but well-
ascularized healthy-looking, urethral ends and in those with
oncomitant bladder neck injury. A tension-free end-to-end
rethral anastomosis with mucosa-to-mucosa was created us-

ng single-layer, interrupted, absorbable sutures. Delayed re-
air was preferred in hemodynamically unstable patients with
solated and/or incomplete PUR. The delayed operative proce-
ures used were perineal or transpubic urethroplasty.
The urologic evaluation at the last follow-up was made by

hysical examination, ultrasonography, simultaneous retro-
rade urethrography, and voiding cystourethrography, as well

s cystourethroscopy in some cases. Incontinence and voiding
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unction were determined by patient questionnaire, postvoid
esidual urine volume measurement and, in some cases, ure-
hrography uroflowmetry, and urethral pressure profile. The
rectile and sexual functions were determined by patient ques-
ionnaire. The patients and/or families did not accept any tests
ther than the patient questionnaire for determining erectile
nd sexual functions. Semen analysis was obtained in patients
lder than 18 years of age to assess volume, sperm count, and
orphology. A semen volume of 1.5 to 5.0 mL, sperm number

f 20 million/mL, motility greater than 50%, and normal
perm morphology greater than 50% were accepted as normal
emen findings.4

TATISTICAL ANALYSIS
The chi-square test or Fisher’s exact test was used for sta-

istical analysis. Univariate analysis was performed, and the
dds ratio was determined from the chi-square test to deter-
ine the relative chance of a patient developing a long-term

omplication after exposure to one of the different variables or
ossible risk factors. A P value of less than 0.05 was considered
tatistically significant.

RESULTS

The average follow-up was 12 years (range 4 to
7). The average age at the time of trauma was 8
ears (range 3 to 13), and at the last follow-up visit
as 20 years (range 8 to 32). The most common

tiology of PUR was motor vehicle accident (33
atients) followed by falls (9 patients) and being
olled over by a tractor (7 patients). The most fre-
uent symptoms were blood at the meatus in 31
atients, perineal ecchymosis in 26, and an inabil-
ty to void with a palpable bladder in 19 patients.
he etiology of the trauma and the symptoms did
ot affect the occurrence of long-term complica-
ions (P �0.05 for both).
The associated intrapelvic/perineal and/or ex-

rapelvic nonurologic organ injuries and emer-
ency surgical interventions are summarized in
able I. The presence of associated intrapelvic or
xtrapelvic injuries or emergency surgical inter-
entions did not increase the incidence of long-
erm complications significantly (P �0.05 for all
hree).
PUR was treated with primary realignment in 22

atients, immediate repair in 8, delayed repair in
6, and a Foley catheter alone in 3 patients. All 3
atients with partial urethral tears who underwent
rethral catheterization alone initially healed with
o complications. Of the 49 patients, 19 (38.8%)
equired a repeat operation for urethral stricture a
ean of 8 months (range 4 to 18) after their first

peration. Transpubic urethroplasty was per-
ormed in 7 patients associated with long-gap
greater than 3 cm) complete PUR.
Long-term complications occurred in 71.4% of the

atients who had a posttraumatic and/or postopera-
ive early complication, and it occurred in 33.3% of
hose who did not have a posttraumatic early compli-

ation (P �0.05). Long-term complications occurred s

ROLOGY 65 (6), 2005
n 4 (44.4%) of 9 patients who had secondary urinary
athologic findings and in 15 (37.5%) of 40 patients
ho did not (P �0.05). Of the 5 patients with PUR

nd associated rectal injury, 4 (80%) required at least
ne additional surgery for treatment of the urethral
njury, and long-term complications developed in 3
f them (60%).
Urethral continuity was achieved in 97.9% of

atients; 1 patient underwent the Mitrofanoff
rocedure and ileocystoplasty after the third
rethral reconstruction procedure failed. Over-
ll, 30 patients (61.2%) were free of symptoms
10 of 22 primary realignment, 5 of 8 immediate
epair, 8 of 16 delayed repair, and 3 of 3 Foley
atheter alone). Urethrography was available for
2 patients; 11 demonstrated posterior urethral

TABLE I. Associated intrapelvic and/or
extrapelvic nonurologic organ injuries and

emergency surgical interventions in 49
children associated with pelvic trauma and

posterior urethral rupture
ariable n

ssociated intrapelvic/perineal injuries
(n � 44)*

Pelvic bone fracture 44
Major soft-tissue defect 5
Rectal injury 5
Large intrapelvic/retroperitoneal

hematoma
3

Major soft-tissue defect and
testicular injury

2

Bladder rupture 2
Iliac artery injury 1

ssociated extrapelvic injuries
(n � 23)*

Femur fracture 7
Liver and/or spleen injury 6
Head injury 6
Tibia fracture 4
Intestinal perforation 4
Rupture of diaphragm 1
Optic nerve lesion 1
Clavicle fracture 1

mergency surgical interventions for
additional nonurologic organ
injuries (n � 13)

Laparotomy 8
Primary intestinal repair or

anastomosis
4

Abdominal exploration and repair
of liver/spleen

2

Diaphragmatic repair 1
Repair of iliac artery injury 1

Colostomy for severe rectal injury 4
Primary repair of anorectal

laceration
1

Several patients had more than one additional organ injury.
tricture. At the last follow-up, 19 (38.8%) had

1203
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t least one long-term urologic complication
postoperative stricture, 22.4%; urinary inconti-
ence, 16.3%; erectile dysfunction, 18.4%). The
omparison of different anatomic locations of
rethral injury, extent of urethral injury, and
ifferent surgical procedures in terms of long-
erm complications are shown in Table II. The
verall long-term complication rate was signifi-
antly greater in patients with associated pros-
atic urethra location injury (P � 0.04). The
verall long-term complications rate and erectile
ysfunction rate were significantly greater in pa-
ients with complete urethral rupture (P � 0.04
nd P � 0.02, respectively). No significant dif-
erences were noted among the three surgical
pproaches in terms of long-term complications
P �0.05). Semen analysis was performed in 19
f 30 patients who were older than 18 years of
ge; 5 (26.3%) had abnormal semen findings
less sperm volume, low rate of sperm motility,
nd/or low rate of normal sperm morphology).
o statistical significance was noted among the

hree surgical procedures in terms of semen
nalysis (P �0.05). Of the 5 patients with an
bnormal semen analysis, two had associated

TABLE II. Comparison of anatomic location o
term complications d

ong-Term
omplication* Parameters

Extent of Urethral

Incomplete
(n � 16)

tricture 2
rinary incontinence 1
rectile dysfunction —
otal with complications 3

Localization of Ureth

Membranous
Urethra
(n � 36)

tricture 7
rinary incontinence 4
rectile dysfunction 5
otal with complications 11

Operative Proce

(1) PR
(n � 22)

(2) IR
(n � 8)

tricture 5 2
rinary incontinence 4 1
rectile dysfunction 5 1
otal with complications 10 3

EY: PUR � posterior urethral rupture; PR � primary repair; IR � immediate repa
Some patients had more than one complication.
esticular injury and two had undergone ejacu- d

204
atory canal dilation (more than 6 mm in diam-
ter) because of distal stenosis on transrectal ul-
rasonography.

COMMENT

The most common mechanism of PUR, as in our
eries, is motor vehicle accidents.5–8 In our region,
ecause it is common for families and children to
leep on the flat roof and work in the field, injuries
ue to falling from heights and being run over by
ractors are frequent.
Posttraumatic PURs in children have special fea-

ures that warrant consideration in their manage-
ent. The aim of rational therapy should be a con-

inent and potent patient with no stricture. Because
f the possibility of healing a partial urethral tear
ithout stricture formation, suprapubic cystos-

omy tube drainage alone initially and delayed re-
air has been suggested by most surgeons, includ-
ng us, as the first management of choice in
atients with incomplete PUR.9 The main contro-
ersy in the initial treatment of PUR is focused on
he complete ruptures; the optimal timing and sur-
ical approach remain controversial in such chil-

R and surgical procedures stratified by long-
loped in 19 patients

P Value Odds Ratio

ry

Complete
(n � 33)

9 NS 2.625
7 NS 4.038
9 0.02 1.375

16 0.04 4.078

njury

Prostatic
Urethra
(n � 13)

4 NS 1.556
4 NS 3.556
4 NS 2.756
8 0.04 3.636

(3) DR
(n � 16)

1 vs. 2 1 vs. 3 2 vs. 3

4 NS 1.133 0.907 0.800
3 NS 0.563 0.500 1.461
3 NS 0.425 0.785 1.846
6 NS 0.720 0.554 0.769

� delayed repair.
f PU
eve

Inju

ral I

dure

ir; DR
ren. Many urologists believe that the reestablish-

UROLOGY 65 (6), 2005



m
t
a
c
n
s
u
c
e
e
t
p
t
v
r
a
e
r
m
t
d
d

u
s
m
(
p
P
b
i
d
t
d
D
b
o
a
l
r
t
e
n
a
o
s
s
i
c
e
s
d
t
d
t
c
g
y

f
s
i
s
p
o
f
I
s
i
s
o
a
T
p
u
t
l
t
f
w
r
t
o
t
a
t
w

d
i
i
m
t
u
b
r
t
n
h
r
o
p
i
p
r
a
t
t
d
m
t
a
i
r
a

U

ent of the ruptured urethra a few months after
he trauma is safer than an immediate operation
nd causes fewer complications.1,2,10–12 More re-
ently, delayed endoscopic “cut to the light” tech-
iques for PUR have been performed, primarily for
hort strictures.13 The major advantage of delayed
rethral reconstruction is that it can be done under
ontrolled conditions when the patient has recov-
red from the major associated injuries.9,11 How-
ver, most of these series have been of adult pa-
ients who might differ from the pediatric
opulation. Moreover, several disadvantages of
his procedure have been recognized. Strictures de-
elop in nearly all patients treated with delayed
epair, and these strictures may be associated with
considerable length between the disrupted ends,
specially if the urethra has not been adequately
epositioned. Also, patients will require at least one
ajor operative procedure to remove the stric-

ure.12,14 In addition, long-term suprapubic tube
rainage may cause urinary tract infections, blad-
er calculi, and patient discomfort.15

Because it may expose the severely traumatized
nstable patient to high risk, which may lead to
evere strictures, incontinence, and impotence,
any surgeons avoid an immediate operation

whether primary realignment or immediate re-
air).9,10,12,16 However, in patients with complete
UR, immediate surgical intervention was found to
e a safe and favorable operation with negligible
ntraoperative morbidity and acceptably low inci-
ences of impotence, incontinence, and stric-
ure.17,18 The bladder is usually replaced in the ab-
ominal cavity in patients with complete PUR.
elayed repair of such cases may be troublesome
ecause of long-gap strictures.19 The immediate
peration for urethral disruptions may enable us to
void successfully conditions unfavorable to de-
ayed urethral repair, such as a displaced prostate,
ectourethral fistulas, displacement of the torn ure-
hral ends, or extensive retropubic fibrosis.12 Early
ndoscopic urethral realignment probably does
ot compromise continence or erectile function
nd may result in stricture-free healing, thereby
bviating the need for delayed repair.20 Endo-
copic realignment may also decrease the length of
ubsequent strictures and place the disrupted ends
n better alignment, which could lessen the diffi-
ulty of delayed repair. Because we had limited
xperience and the follow-up period was relatively
hort, we did not include those patients who un-
erwent early endoscopic realignment; however,
he results seemed to be favorable. Although we
id not observe significant differences among the
hree surgical approaches in terms of long-term
omplications, the number of patients in each
roup was relatively small and the evidence is not

et sufficient to choose one over the other. e

ROLOGY 65 (6), 2005
Previous repair, urinary infection, and technical
actors, including incomplete excision of scar tis-
ue or inadequate distal bulbar mobilization result-
ng in excessive anastomotic tension, have been
tressed as contributing to failure after urethro-
lasty.21–23 However, Koraitim3 found that a previ-
us repair, a long distraction defect, or urinary in-
ection did not preclude successful urethroplasty.
n contrast, the length of the stricture and type of
uture used were found to have only a minimal
nfluence on the results.21 Because tension on the
uture line will cause avulsion and distal retraction
f the urethra, we agree that a tension-free urethral
nastomosis is crucial for a successful result.1–3

his can be achieved in most cases through the
erineum by prompt mobilization of the anterior
rethra. However, in rare cases in which the dis-
raction defect is longer than 3 cm, urethral mobi-
ization alone is mostly insufficient to achieve a
ension-free anastomosis. We, therefore, per-
ormed transpubic urethroplasty in such cases
ith a long-gap urethral defect. In our series, the

eoperation rate was quite high, possibly because
he patients were treated by several surgeons, some
f whom were in their learning curve, and some of
hese patients had undergone their initial surgery
t an inexperienced center. Therefore, PUR pa-
ients should be treated by well-experienced hands
ith a multidisciplinary approach.
Postoperative stricture and erectile and voiding

ysfunction are common sequelae of PUR. Accord-
ng to numerous studies, the injury itself is primar-
ly responsible for the loss of potency and abnor-

al urination in many patients with urethral
rauma.9,18,20,24–26 In addition, incontinence after
rethral injury depends on the integrity of the
ladder neck sphincter mechanism.1,27 It has been
eported that stricture recurrence may be related to
he pathogenesis of the urethral injury or to tech-
ical problems.1 In our series, 22.4% of patients
ad postoperative stricture, similar to recent se-
ies.28 Urinary incontinence was observed in 16.3%
f our patients and was evident in 3.7% to 20% of
atients in previously published series.9,11,24 The
ncidence of erectile dysfunction after urethro-
lasty is probably greater than generally realized; it
ecently has been reported to be between 16.2%
nd 72%,24,25,28 and was noted in 18.4% of our pa-
ients. This discrepancy may have been a result of
he variability in the criteria used to define erectile
ysfunction. Because all our patients were young
en, we could not objectively assess erectile func-

ion by using a specific test such as the RigiScan
ssessment system. In addition, because our region
s a poor and developing area and because of some
eligious reasons, many patients refused other tests
nd only agreed to answer the questionnaire. How-

ver, because the average marriage age is about 18

1205
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ears in our region, some of our patients were mar-
ied and even had children, and some were sexu-
lly active. Therefore, sexual potency was obvious
n these patients without performing any tests.

The small and soft prostate in children has little
tabilizing effect on the posterior urethra, leaving it
ulnerable to injury Thus, injuries in children may
ccur anywhere along the posterior urethra, even
n the bladder neck.17 Although most of our pa-
ients had membranous urethral rupture, some pa-
ients had a prostatic urethral injury. The anatomic
evel of urethral injury may affect the postoperative
utcome in patients with PUR. The erectile dys-
unction and urinary incontinence rates have been
ound to be greater in patients with a prostatic ure-
hra location injury and bladder neck injury in pre-
iously reported series.2,17 In our series, although
he postoperative urethral stricture rate was similar
t all anatomic levels of urethral injury, the evalu-
tion of erectile function and continence with in-
ury level suggested that the outcome was more
avorable in patients with membranous urethral
upture. As was evident in our series, the extent of
rethral injury and the presence of posttraumatic
nd/or postoperative early complications signifi-
antly increased the morbidity associated with
osttraumatic PUR. Therefore, a prompt initial
herapeutic approach is crucial for an improved
utcome for these patients.
For the past 5 years, we have been following up and

reating patients with posttraumatic PUR in a more
tandardized fashion. Suprapubic cystostomy tube
rainage initially and delayed repair about 6 months
fter the trauma is our reference standard approach in
atients with partial PUR. In patients with complete
UR, initially, we hospitalize them and stabilize their
emodynamic condition. Then, if no associated in-

ury is present that requires emergency intervention,
e perform endoscopy 1 week after complete ure-

hral injury and attempt primary endoscopic realign-
ent with laparoscopic (vesicoscopic) guidance. If

he attempt fails, we perform open urethral realign-
ent or urethral repair in patients with PUR and as-

ociated concomitant bladder neck injury, severe
rostatomembranous dislocation, or rectal injury. In-
tead of urethral realignment, we recommend ure-
hral repair in patients with sharply damaged, but
ell-vascularized healthy-looking, urethral ends and

n patients with concomitant bladder neck or rectal
njury. A tension-free end-to-end urethral anastomo-
is with mucosa-to-mucosa using single-layer inter-
upted absorbable sutures improves the long-term
utcome of patients with posttraumatic PUR.

CONCLUSIONS

Apart from partial injury, all types of surgical

reatment were equally problematic, with similar n

206
omplication rates and long-term morbidity. The
rocedure of choice should be individualized, de-
ending on the anatomy and the extent of the ure-
hral injury, stability of the patient, and presence of
ssociated injuries. Early endoscopic intervention
ith laparoscopic (vesicoscopic) guidance after a
-week period of stabilization seems a safe and
inimally invasive procedure of choice that may

ecrease the significant morbidity associated with
ther more invasive techniques. In addition, care-
ul and prolonged follow-up of patients with post-
raumatic PUR using a multidisciplinary approach
s necessary to provide a better outcome and better
uality of life for these children.
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