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PEDIATRIC UROLOGY
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LONG-TERM UROLOGIC, ORTHOPEDIC, AND
PSYCHOLOGICAL OUTCOME OF POSTERIOR URETHRAL

RUPTURE IN CHILDREN

ABDURRAHMAN ONEN, MEHMET SUBASI, HUSEYIN ARSLAN, SAKIR OZEN, AND EROL BASUGUY

ABSTRACT
bjectives. To evaluate the long-term urologic, orthopedic, and psychological outcome of children after
osterior urethral rupture (PUR) due to pelvic trauma.
ethods. We retrospectively reviewed the records of 49 children with PUR from 1986 to 2000. The

ong-term urologic results were determined by voiding function, continence, and erectile function. The
rthopedic results were determined by pelvic radiography and a questionnaire. Psychiatric diagnoses were
ade using the Diagnostic and Statistical Manual of Mental Disorders, 4th edition (DSM-IV), criteria and the
tructured Clinical Interview for DSM-IV Axis I Disorders.
esults. The mean follow-up was 12 years (range 4 to 17). The average age was 8 years at the time of the

rauma and 20 years at the last follow-up. Urethral continuity was achieved in 97.9% of the children. Of the
9 patients, 19 had at least one urologic complication, 18 had orthopedic pathologic findings, and 21 had
sychiatric diagnoses. The number of urologic procedures required (more than three), presence of long-term
omplications, and total number of hospitalizations (more than three) secondary to the injury significantly
ffected the development of a psychological disorder.
onclusions. The results of our study have shown that posttraumatic PUR in children is associated with a
ignificant rate of long-term complications. Nonoperative treatment of pediatric pelvic fractures associated
ith PUR has been quite successful. Repeated operations, the presence of long-term urologic complications,
nd frequent and long hospital stays result in serious attendant psychological problems. Therefore, careful
nd prolonged follow-up of posttraumatic urethral injury with a multidisciplinary approach is necessary to
rovide better outcomes and a better quality of physical and social life for these children. UROLOGY 66:
74–179, 2005. © 2005 Elsevier Inc.
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osterior urethral rupture (PUR) in children re-
mains one of the most difficult problems in

urgical practice. Pediatric pelvic fractures are usu-
lly the result of high-energy trauma and tend to be
ssociated with systemic injury.1 Because signifi-
ant pelvic fractures in the pediatric population are
ncommon, less information is available in pub-

ished studies. Severe physical trauma and the re-
ulting surgical procedures, chronic health prob-
ems, repeated therapeutic interventions, and long
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ospitalizations, particularly in the pediatric pop-
lation, may cause many acute or chronic psycho-

ogical problems.2,3 PUR is associated with consid-
rable morbidity, including urinary incontinence,
rectile dysfunction, and urethral strictures. These
omplications and associated trauma can lead to
hronic disability, resulting in long-term emo-
ional and physical distress, as well as significant
nancial loss.2

Most of the reports on the management of PUR in
hildren have been directed primarily toward post-
perative voiding function, radiologic evaluation
f the urethra, potency, semen quality, and incon-
inence. No study has reported on patients’ psy-
hosexual development and self-image or their
bility to work and participate in sports. Also, the
ffect of traumatic events and their complications
n long-term psychological adjustment and phys-

cal health has been underestimated. We analyzed

0090-4295/05/$30.00
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he long-term urologic, orthopedic, and psycho-
ogical results of PUR in the pediatric population.

MATERIAL AND METHODS

We retrospectively reviewed urethral injuries in 49 boys
ith blunt force injuries between 1986 and 2000. The demo-
raphic data were obtained from the medical records. PUR was
reated with primary operative urethral realignment in 22 pa-
ients, immediate operative urethral repair in 8, suprapubic
ube diversion initially with delayed repair in 16 patients, and
Foley catheter alone in 3 patients. All 3 patients with partial
rethral tears who underwent urethral catheterization alone

nitially healed with no complications. All patients were in-
ited to our institution for evaluation of their current urologic,
rthopedic. and psychological conditions. The same specialist
or each specialty did the urologic, orthopedic, and psychiatric
valuations at the last follow-up visit.

ROLOGIC EVALUATION
The urologic evaluation at the last follow-up was made by

hysical examination, ultrasonography, and simultaneous ret-
ograde urethrography and voiding cystourethrography, as
ell as cystourethroscopy in some cases. Voiding, inconti-
ence, and erectile function were determined according to the
esults of a questionnaire. The patients who were able to read
nd write were asked to fill out the form, and an interview
sing this questionnaire was done with the other patients by
he same surgeon. The long-term urologic results were deter-
ined according to the voiding function, continence, and

rectile function. Voiding function was determined by patient
uestionnaire, postvoid residual urine volume measurement,
nd urethrography. Erectile and sexual function was deter-
ined by patient questionnaire.

RTHOPEDIC EVALUATION
Pelvic fractures were classified according to the Tile classi-

cation.4 Patients with type A and C3 fractures were excluded
rom the study owing to an insufficient number of patients. All
elvic fractures had been treated nonoperatively, using bed
est, pelvic slings, hip spica cast, or skeletal traction. Patients
ere then allowed to ambulate when pain tolerance and their
ther injuries made it possible. At the last follow-up, the or-
hopedic results were determined by pelvic radiography and
uestionnaire. The patients were questioned regarding pain at
est, pain with activity, the presence of a limp, and perceived
eg length discrepancy. The leg length discrepancy was mea-
ured clinically by determining the distance between the an-
erior superior iliac spine and the medial malleolus.

SYCHIATRIC EVALUATION
All patients and their family were interviewed by a psychi-

tric specialist to evaluate for the presence of psychiatric dis-
rders at the last follow-up visit. Symptoms were recorded,
nd any disorder was diagnosed using the standardized Diag-
ostic and Statistical Manual of Mental Disorders, 4th edition
DSM-IV)5 criteria and the Structured Clinical Interview for
SM-IV Axis I Disorders.6 The psychiatric emotional disor-
ers and social adjustment problems of the children with PUR
ue to pelvic trauma were recorded.

TATISTICAL ANALYSIS
The chi-square test and Fisher’s exact test were used. P

0.05 was accepted as statistically significant. o

ROLOGY 66 (1), 2005
RESULTS

The mean follow-up was 12 years (range 4 to 17).
he average age was 8 years (range 3 to 13) at the

ime of trauma, and 20 years (range 8 to 32) at the
ast follow-up visit. The most common etiology of
elvic trauma was a motor vehicle accident. A sum-
ary of the different variables associated with PUR

s shown in Table I. The associated nonurologic
rgan injuries and emergency surgical interven-
ions in the pelvic trauma patients with PUR are
hown in Table II. No complications related to
mergency operations (laparotomy, colostomy,
norectal procedures) for the additional organ in-
uries occurred during the follow-up period.

ROLOGIC OUTCOME

Urethral continuity was achieved in 97.9% of the
atients; 1 patient underwent the Mitrofanoff pro-
edure and ileocystoplasty after the third urethral
econstruction procedure failed. Overall, 30 pa-
ients (61.2%) were free of symptoms. Urethrogra-
hy was available for 42 patients; the remaining 7
atients were cleared of stricture on the basis of a
ack of voiding complaints and uroflowmetry find-
ngs. The radiographic findings of significant stric-
ure that required internal urethrotomy or dilation
ere parallel with the voiding complaints or flow

ates. Of the 49 patients, 19 (38.8%) required re-

TABLE I. Summary of variables associated
with PUR (n � 49)

ariable n (%)

tiology of pelvic trauma and PUR
Motor vehicle accident 35 (71.4)
Fall 7 (14.3)
Tractor roll-over 7 (14.3)

ymptoms
Blood at meatus 31 (63.3)
Perineal ecchymosis 26 (53.1)
Inability to void with palpable bladder 19 (38.8)
High-riding prostate 19 (38.8)

everity of urethral injury
Incomplete 16 (32.7)
Complete 33 (67.3)

ocalization of urethral injury
Membranous 36 (73.5)
Prostatic and/or bladder neck injury 13 (26.5)

osttraumatic early complication 7 (14.3)
Perineal fistula 3
Rectal fistula 1
Scrotal fistula 1
Abdominal abscess formation 1
Urosepsis 1

econdary urinary abnormality 9 (18.4)
eed for reoperation 19 (38.8)

EY: PUR � posterior urethral rupture.
peration (urethral dilation, internal urethrotomy,
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nd/or urethroplasty) for a urethral stricture a
ean of 8 months (range 4 to 18) after the first

peration. At the last follow-up, 19 patients had at
east one long-term urologic complication (11 had
ostoperative stricture, 8 had urinary inconti-
ence, and 9 had erectile dysfunction; Table III).
f the 11 patients with postoperative stricture, 5
ad mild stricture that did not require therapy or
ilation, and 6 had moderate stricture that re-
uired dilation. A mean of 2.6 (range 1 to 5) pro-
edures (including endoscopic interventions)
ere required to achieve a patent urethra in all
atients; more than three procedures were re-
uired in 14 patients and three or less in 35.
Secondary urinary pathologic features were ob-

erved in 9 patients: vesicoureteral reflux in 6 and
ladder stone in 3. A long-term urologic complica-
ion occurred in 4 (44.4%) of 9 patients who had a
econdary urinary abnormality and in 15 (37.5%) of
0 patients who did not (P �0.05). Long-term uro-
ogic complications occurred in 5 (71.4%) of 7 pa-

TABLE II. Associated intrapelvic and/or
extrapelvic organ injuries and emergency

surgical interventions (n � 49)
njury/Intervention Patients (n)

ssociated intrapelvic/perineal
injuries (n � 44)*

Pelvic bone fracture 44
Major soft tissue defect 7
Rectal injury 5
Large intrapelvic/retroperitoneal

hematoma 3
Rupture of the bladder 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 the diaphragm 1
Optic nerve lesion 1
Clavicle fracture 1

mergency surgical intervention for
additional nonurologic organ

injury (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.
ients with a posttraumatic early complication and in c

76
4 (33.3%) of 42 patients who did not (P �0.05).
ive of our patients had associated anorectal injuries.
he severity of the local injury was similar to that of

he other injured patients. Of these 5 patients with an
norectal injury, early urologic complications devel-
ped in 2. In addition, 4 (80%) required at least one
dditional procedure for treatment of the urethral in-
ury, and long-term complications developed in 3 of
hem (60%). They had a worse psychological out-
ome, possibly because of high rate of complications,
igh number of procedures required, and thus the
igh number of hospitalizations. Although statisti-
ally nonsignificant, the risk of overall long-term uro-
ogic complications was two times greater in patients
ith a type C pelvic fracture compared with patients
ith a type B pelvic fracture.

RTHOPEDIC OUTCOME

One or more pelvic fractures were present in 44
atients (type B in 27 and type C in 17; Table III).
he etiology of the fractures and associated in-

rapelvic organ injury rate were similar for both
ypes B and C fractures. Eighteen (40.1%) had at
east one long-term orthopedic complication. The
verall rate of long-term orthopedic complications
as significantly greater in patients with a type C
elvic fracture than in patients with a type B pelvic
racture (P � 0.008).

SYCHOLOGICAL OUTCOME

A psychiatric disorder was detected in 21
42.9%) of the 49 patients: dysthymic disorder in
0, social phobia in 8, posttraumatic stress disor-
er in 6, separation anxiety in 5, major depression
n 2, and generalized anxiety disorder in 2. In ad-
ition, 28 patients had not received appropriate
ducation for such reasons as long hospital stay,
epeated follow-up visits, and multiple operations.

history of hereditary psychiatric disorders was
ot found in the families during the interview, and
he families of children did not suffer a marked
xcess of dysfunction, although some indicators of
ndividual parent psychosocial problems were

odestly elevated.
The number of urologic procedures required

more than three), presence of long-term compli-
ations, and total number of hospitalizations
more than three) secondary to the injury signifi-
antly affected the development of a psychological
isease (P �0.0001, P �0.0001, and P �0.001,
espectively).

COMMENT

The primary goal of treatment of PUR should be
ot only to achieve normal sexual and voiding

unction, but also to deal with the long-term psy-

hosexual development and the ability to partici-

UROLOGY 66 (1), 2005
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ate in sports and work. Our series focused on the
ong-term urologic, orthopedic, and psychological
utcome and complications of PUR due to pelvic
rauma in children, with particular attention paid
o the physical and psychosocial difficulties and
uality of life of these patients.
Posttraumatic PURs in children have special fea-

ures that warrant consideration in management.
revious repair, urinary infection, technical fac-
ors, including incomplete excision of scar tissue
r inadequate distal bulbar mobilization resulting
n excessive anastomotic tension, have been
tressed as contributing to failure after urethro-
lasty.7–9 However, Koraitim10 found that neither
revious repair nor a long distraction defect or uri-
ary infection precluded successful posterior ure-
hroplasty. Because tension on the suture line will
ause avulsion and distal retraction of the bulbar
rethra, we agree that a tension-free urethral anas-
omosis is crucial for a successful result.10–12 This
an be achieved in most cases through the peri-
eum by prompt mobilization of the anterior ure-
hra. However, in rare cases, in which the distrac-
ion defect is longer than 3 cm, urethral
obilization alone will usually not be sufficient to

chieve a tension-free anastomosis. We, therefore,
erformed transpubic urethroplasty in such cases
ssociated with a long-gap urethral defect. In our
eries, the reoperation rate was quite high. It might
ave been because the patients were treated by sev-
ral surgeons despite attending the same clinic,
ost of the surgeons were in their learning curve,

nd some of these patients underwent their initial

TABLE III. Long-term urologic and orthopedic
(n

ong-Term Complication*
Type B

(n � 27)

rologic complications (n � 19)
Postoperative stricture 6 (22.2)
Urinary incontinence 4 (14.8)
Erectile dysfunction 4 (14.8)
Total 9 (33.3)
rthopedic complications (n � 18)
Low back pain 2 (7.4)
Leg length discrepancy 2 (7.4)
Gait abnormality 1 (3.7)
Symphisis ossification 1 (3.7)
Degenerative changes in

sacroiliac joint
—

Sclerotic changes in symphisis
pubis

1 (3.7)

Ankylosis in sacroiliac joint —
Total 6 (22.2)

ata presented as number of patients, with percentages in parentheses.
Some patients had more than one complication.
urgery at an inexperienced center. Therefore, pa- d

ROLOGY 66 (1), 2005
ients with PUR should be treated by well-experi-
nced surgeons.
Urethral stricture and erectile and voiding dysfunc-

ion are common sequelae of posttraumatic PUR. It
as been suggested that the injury itself is primarily
esponsible for the loss of potency and abnormal uri-
ation in many urethral trauma patients.13–16 In ad-
ition, incontinence after urethral injury depends on
he integrity of the bladder neck.11,17 In our series,
2.4% of patients had postoperative stricture, similar
o recent series.18 Postoperative urinary incontinence
as observed in 16.3% of our patients and was evi-
ent in 3.7% to 20% of patients in previously pub-
ished studies.13,16,19 The incidence of erectile dys-
unction has recently been reported to be between
6.2% and 72%16,18,20; it was noted in 18.4% of our
atients. In our series, the presence of postoperative
arly complications increased the risk of long-term
rologic complications. Therefore, these complica-
ions should be identified more clearly and treated
romptly.
The etiology, treatment, and outcome of pelvic

ractures in children differ from those of
dults.1,21,22 Possibly because of the elasticity of
one, pelvic fractures associated with severe frag-
entation and/or depletion and significant bleed-

ng are uncommon in children. Therefore, in con-
rast to adults, aggressive interventions are rarely
eeded in pediatric patients with pelvic fractures;
he fractures are usually managed with bed rest,
elvic slings, traction, or hip spica casts, with sur-
ical intervention the last resort in pediatric pelvic
racture.1,23–25 Displaced pelvic fractures in chil-

plications according to type of pelvic fracture
4)

Type C
(n � 17) P Value Odds Ratio

5 (29.4) NS 1.167
4 (23.5) NS 1.438
5 (29.4) NS 1.917

10 (58.8) NS 2.000

4 (23.5) NS 3.125
4 (23.5) NS 3.125
3 (17.6) NS 4.588
2 (11.8) NS 2.889
2 (11.8) NS 1.111

1 (5.9) NS 1.368

1 (5.9) NS 1.053
12 (70.6) 0.008 5.250
com
� 4
ren heal easily, and the residual displacements do
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ot cause clinical problems.23 However, delayed
nion, malunion, ossification of the symphysis,
acroiliac fusion, low back pain, and leg length dis-
repancy may occur after treatment of pelvic frac-
ure.1,23,24 In those patients with morbidity, how-
ver, it tends not to result from the pelvic ring
isruption, and long-term disability is unlike-
y.1,23,24 We observed minor orthopedic problems
hat did not affect patient satisfaction, most of
hich were related to nonpelvic skeletal system

njuries. Our long-term results suggest that conser-
ative treatment of pelvic fractures in children is
ffective and appropriate. Although the orthopedic
omplications were relatively minor, because the
resence of pelvic fractures was significantly asso-
iated with urologic morbidity, we believe that or-
hopedic complications should be considered in
he long-term follow-up of patients with PUR.
Significant emotional disorders and adjust-
ent problems may occur in children with major

rauma and chronic health problems.26,27 PUR
ue to blunt trauma is a devastating condition
ffecting the younger population.28 The morbid-
ty associated with PUR, including recurrent
rethral stricture, impotence, and incontinence,
as a significant impact on the physical and emo-
ional state of the patient, mostly because of the
oung age.3 Because of the frequent long-term
omplications after management of PUR, pa-
ients spend a significant part of their childhood
nd adolescence dependent on the hospital. This
ay adversely affect the patient’s education and

ocial development, leading to serious psycho-
ogical problems. Patil29 reported excellent re-
ults on the long-term physical and psychosex-
al status of patients with PUR when excellent
esults on voiding and sexual function were
chieved. Trauma occurring during an impor-
ant stage of personality development, the fre-
uent and long period of hospitalizations and
esultant removal from normal life, often inva-
ive interventions, multiple operations, and sig-
ificant chronic urologic complications resulted

n a decrease in personality development and
aused many psychiatric disorders and adjust-
ent problems, as well as educational insuffi-

iency. Most of these patients had depressive and
voidant personality features, avoided doctors,
riends, family, and community, displayed reac-
ive behaviors, and feared being unable to marry
r have children in the future. It was clear that
he high psychological morbidity found at the
ast follow-up visit in our series was related to
he repeated operations and hospitalizations and
he patients’ current urologic problems. In fact,
ome of the dysfunction might resolve spontane-
usly when the continuing urologic problem has

een properly treated. t

78
CONCLUSIONS

Posttraumatic PUR in children is associated with
significant rate of long-term complications.

rompt treatment and serial follow-up by experi-
nced hands may improve the outcome of this
hallenging disease. Nonoperative treatment of pe-
iatric pelvic fractures associated with PUR has
een quite successful, and the long-term orthope-
ic outcome of such cases is good. However, re-
eated operations, the presence of long-term uro-
ogic complications, and frequent and long
ospital stays have serious attendant psychological
roblems, as well as resulting in an interruption of
he children’s education. It would be beneficial to
ave in-hospital teachers so that school-age pa-
ients should not fall behind in their studies. Also,
areful and prolonged follow-up of these patients
ith a multidisciplinary approach that includes a
ediatric surgeon, pediatric orthopedist, and pedi-
tric psychiatrist is necessary to provide better out-
omes and a better quality of physical and social
ife for these children.
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