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Urogenital injuries in childhood: A strong association of bladder trauma
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Abstract. We analysed the inter-relationships of the cause and the type of trauma, the presence of pelvic fracture,
the associated intraabdominal organ injuries, and the morbidity and mortality rates in 154 patients presenting and
being treated for UGT between 1983 and 1997. The cause of injury was blunt in 77% of cases and penetrating in
13%. The most frequently injured organs were kidney followed by urethra and bladder. Bowels, liver and spleen
were the most frequently associated injured organs. Moreover, bladder injuries were strongly associated with bowel
injuries (p < 0.0001). Hemodynamically normal 49 children with minor or major kidney injuries were managed
conservatively. Hemodynamically non-stable 11 patients were explored. The majority of urogenital injuries can
be managed conservatively even when associated with intraabdominal organ injuries. Solid genitourinary organ
injuries may accompany more frequently to intraperitoneal solid organ injury. Whereas, non-solid genitourinary
organ injuries may more frequently associated with injuries of intraperitoneal hollow viscus.
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Introduction

Urogenital injuries occur in 2.9 to 5% of all the
childhood traumas [1, 2]. The majority of urogenital
traumas (UGT) are related to blunt traumas where the
kidneys are the most frequently injured organs [1–3].
Systematic approach to evaluation of the patients with
the UGT is a necessity, because 40 to 50% of the
all patients may present with associated other organ
system injuries that may eventually come across with
life-threatening conditions [4].

In this retrospective study, we analysed the inter-
relationships of the cause and the type of the trauma,
the presence of pelvic fracture, the associated intraab-
dominal organ injuries, and the morbidity and mortal-
ity rates in patients presenting and being treated for
UGT in our hospital which serves as a reference pae-

∗ This study was presented during the 10th annual meeting of
European Society for Paediatric Urology between 15 and 17 April
1999 inİstanbul, Turkey.

diatric trauma centre all over the south-eastern part of
Turkey.

Material and method

Between January 1983 and December 1997, 154 chil-
dren with UGT applied to emergency department of
our hospital. We analysed the cases according to the
ICQ-9 classification system (International Classifica-
tion of Disease, 3rd edition).

The relationships of genitourinary injury with
associated organ injuries, age and sex of the patient,
the mechanism of the injury, the presence of pelvis
fracture, the mode of therapy, the mortality and the
morbidity were evaluated retrospectively.

The patients applied to the emergency unit with
a general body trauma, and diagnosed and then hos-
pitalised for UGT were included in this study. After
completion of initial history and physical examina-
tion, routine blood count and urine analyses were
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Table 1. Classification of renal injury by Murphy [4]

Minor injuries

Simple contusion

Laceration with intact capsule

Stable clinical signs

Major injuries

Laceration with extension through the renal capsule with or
without extravasation

Stable clinical signs

Critical or emergent injuries

Major vascular disruption

Shattered kidneys, injury associated with uncontrollable
haemorrhage

Unstable clinical signs

performed on each patient. Patients applied with blunt
abdominal trauma have been undergone abdominal
ultrasonography and/or computerised tomography of
the abdomen if vital findings were stable. Patient
with more than 20 erythrocytes per field at the micro-
scopic examination of the urine or patients with
macroscopic hematuria had undergone intravenous
urography (IVU) after stabilisation of clinical find-
ings. All patients with pelvic fracture had undergone
retrograde urethro-cystography if urethrorrhagia was
present.

In abdominal firearm injuries (AFI) presenting a
possible peritoneal penetration, if clinical findings
were stable, urinary system was evaluated by a single
dose of IVU, otherwise UGT was diagnosed during
laparotomy. As for the stab injuries including abdom-
inal and flank region, appropriate imaging examina-
tions convenient to location of the wounded site or
wound exploration and/or clinical follow-up were real-
ised in order to make a proper diagnosis. Renal trauma
was classified according to a simple and clinical clas-
sification method advocated by Murphy (Table 1)
[4].

Statistical evaluation was performed by using the
chi-square test or Fischer Exact test depending on the
number of the samples. And thep < 0.05 was accep-
ted as the limit of significance. The relative risk (RR)
values were calculated by using the ad/bc formula.

Results

The mean age of the patients was six years, ranged
from three years to fifteen years. Hundred and twenty-
four were boys (80.5%) and 30 were girls (19.5%).
Blunt trauma was the mechanism of the injury in
118 patients (76.7%), and penetrating injuries were
observed in 20 patients (13%). Seventy-one percent of
blunt traumas and 46% of all the GUT were sustained
in motor-vehicle incidents. As for the penetrating trau-
mas firearm injuries placed at the first row with 17
cases (85%) (Table 2).

Table 2. Mechanism of urogenital trauma in 154 children

Mechanism of injury n (= 154) %

Blunt trauma 118 76.6

Vehicle accident 71 60.1

Falling from heights 47 39.8

Penetrating injury 20 12.9

Firmarm injury 17 85

Stab injury 3 15

Circumcision injury 8 5.1

Iatrogenic injury 1 0.6

Table 3. Distribution of injured organs of genitourinary system in
UGT

Organ n (= 154) %

Kidney 62 40.2

Minor 40 64.5

Major 11 17.7

Critique 11 17.7

Ureter 2 1.2

Bladder 11 7.1

Bladder+Urethra 2 1.2

Urethra 55 35.7

Scrotum 8 5.1

Testis 2 1.2

Penis 3 1.9

Bagina 4 2.5

Renal injuries formed the most frequently injured
organ with 62 cases (40.2%) and urethra injuries come
second with 55 cases and bladder injuries come third
with 11 cases (7.1%) as shown in Table 3. Blunt
abdominal traumas were found to be responsible in
55 patients (89%) from renal injuries, and formed a
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major etiological factor. In cases with renal injury due
to blunt trauma, we have found a pre-existing renal
pathology (renal stone: 4, uretero-pelvic junction dis-
ease: 2, uretero-vesical junction disease: 1, renal cyst:
1) in 8 patients (14.5%) without any clinical finding
before the admission.

Hemodynamically stable 49 patients at prelimin-
ary examination with minor or major renal trauma
were treated conservatively. Whereas 11 patients with
unstable hemodynamic values due to severe renal
injury had undergone immediate nephrectomy under
emergency conditions. The causative mechanism in
7 of these cases was penetrating traumas due to fire-
arm injuries, and in 4 other cases was major injuries
due to blunt traumas. At long term follow-up of two
patients with major renal trauma, who had been treated
conservatively, a delayed nephrectomy was performed
because of non-functioning. In two patients presenting
ureteral injury, the mechanism of trauma was fire-
arm injury and both of them had undergone primary
repair. Primary two-layer closure was applied in all
patients with bladder rupture (n: 11). Blunt trau-
mas were responsible only from 6 of the cases with
bladder injury, and 4 of them had pelvic-bone frac-
tures. The remaining 5 patients had developed bladder
injuries after penetrating wounds due to AFI. As for
the treatment of 55 patients with urethral injuries,
only 12 cases (21.8%) had undergone delayed urethral
repair and percutaneous cystostomy with the imme-
diate period, while the remaining 43 patients had
undergone open surgical cystostomy and retrograde
catheter application. In the latter group, urethral stric-
ture development was more frequently (35%) occurred
than that (15%) of the previous group.

As for the accompanying intraabdominal organ
injuries with UGT, intestinal injuries were the most
frequent injuries (48%) of all and injuries of the spleen
came as the second (18%) (Table 4). Table 5 demon-
strates the relationships of UGT with the accompan-
ied intestinal and spleen injuries. Intestinal injuries
were the most frequently associated trauma (46%)
to bladder injury and this association was statistic-
ally highly significant (p < 0.0001). However renal
injuries were more frequently associated with splenic
injuries (83%). Whereas this relationship was statist-
ically not significant. The risk of the accompanying
splenic injury in cases with renal injury was relat-
ively 8-fold higher when compared with the risk of the
accompanying intestinal injury.

In patients with bladder injury, the relative risk
of the development of intestinal injuries was found

Table 4. Associated intraabdominal organ injuries with UGT

Organ n (= 40) %

Bowel 19 47.5

Spleen 7 17

Liver 6 15

Diaphragm 4 10

Stomach 2 5

Great vessel 1 2.5

Pancreas 1 2.5

16.8-fold higher when compared with that of intest-
inal injuries in patients suffering from renal trauma.
Urethral trauma was significantly associated with
intestinal injuries (p = 0.01), but not with splenic
injuries.

Table 6 demonstrates the relationships of the pres-
ence of pelvis fracture and ruptures of the urethra
or/and the bladder Pelvis fractures were present con-
comitantly in 39 patients out of 68 cases (57%) with
bladder and/or urethral injuries. The pelvic fracture
was present in 85% of patients with urethral injuries.
The presence of pelvic bone fracture had demonstrated
strong association with both bladder rupture (p =
0.0005) and urethral rupture (p < 0.0001).

None of our patients with UGT died. However, in
one patient who had been operated fro urethral injuries
and who had lost the follow-up up for long years, was
re-admitted with end stage renal disease, the child was
lost during hospitalisation.

Discussion

One of the leading causes of childhood deaths is
trauma. However, deaths due to UGT are commonly
rare. Death may appear in patients with UGT when
associated with cerebral, thoracic, abdominal and/or
skeletal injuries [4]. This is why the patients with UGT
must be assessed systematically including intraab-
dominal organ injuries. In 26% of our UGT patients
seemingly without other systemic traumas at initial
examination, at least one additional intraperitoneal
organ injury was found to accompany with UGT.

Considering the etiological factors in our patients,
76.7% was due to blunt traumas. Our results were
compatible with the results in literature excluding the
relatively increased ratio of penetrating injuries. The
most frequent cause of blunt traumas causing UGT
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Table 5. Relationship of injured urogenital organ and associated bowel and spleen injuries

Bowel injury p RRa Splenic injury p RR

Yes No Yes No

Yes 5 57 5 57

Renal injury NSb,d 0.5 NSc 4

No 14 78 2 90

Yes 6 7 1 12

Bladder injury 0.0001b 8.4 NSc 1.8

No 13 128 6 135

Yes 2 55 0 57

Urethral injury 0.01b 0.17 NSc —

No 17 80 7 90

aRelative risk;bchi-square test;cFischer Exact test;dNon-specific.

is vehicle accidents, which were reported between 76
to 88% in recent studies [2, 5, 6]. Traffic accidents
comprise the majority of blunt traumas (71%) and
almost the half of the entire UGT in our patients. How-
ever, penetrating injuries among children, particularly
in cities at Western countries were more frequently
reported in recent years [7]. Merely, it has been repor-
ted in several studies that the ratio of penetrating
injuries varies between 3 and 10% [8, 9]. In our study,
this ratio was somewhat higher (13%). The reason for
this relatively high ratio was because of widespread
use of firearms in our region due to dominant social
and cultural causes.

Kidneys are the most frequently injured organs in
UGT. Renal traumas were reported in 10% of the all
abdominal blunt traumas and 30 to 70% of the entire
UGT [9, 10]. Blunt traumas have been reported as
etiologic factor at more than 90% of renal injuries
in children [8, 9]. The most frequently injured organ
in our series was the kidneys (40.2%) and this injury
occurred mostly in blunt traumas as generally repor-
ted in the literature [8, 9, 11]. The mechanism and
the type of renal injury are very important in select-
ing the proper mode of therapy. A large part of renal
injuries due to blunt traumas (65 to 85%) are minor
injuries and almost all of these cases can be treated
conservatively [8, 12–14]. The entire cases of minor
renal injuries in our series (n: 40) have been formed
by blunt traumas. In all of our hemodynamically stable
patients with minor and major renal traumas, conser-
vative treatment was applied. Only in two of these
patients, delayed nephrectomy was required because
of the loss of renal function.

Table 6. Relationship between urethra and/or bladder injury and
presence of pelvic fracture

Pelvic fracture

Yes No p RRa

Yes 4 9
Bladder injury 0.0005b 8.5

No 7 134

Yes 33 24
Urethral injury <0.0001b 4.7

No 22 75

Yes 2 0
Bladder+urethral injury 0.06c —

No 37 115

aRelative risk;bchi-square test;cFischer Exact test.

Several authors suggest that, in 5 to 21% of cases
suffering from renal injury, a pre-existing renal con-
genital anomaly was present [4, 15]. In 8 out of 55
patients (14, 5%) with renal injury due to blunt trauma,
a pre-existing but previously unknown renal pathology
was diagnosed during evaluation of the trauma. This
findings demonstrates that patients with a pre-existing
renal pathologies such as congenital anomaly or neph-
rolithiasis were more likely to develop renal trauma
when compared with patients without any pre-existing
renal pathology.

As for penetrating injuries such as stabbing and
especially bullet shooting, surgical exploration is
necessary because of the high possibility of multiple
accompanying intraabdominal organ injuries. We per-
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formed immediate nephrectomy in eleven patients out
of 62 with renal trauma. Seven (63.6%) of these
patients were considered to require immediate laparo-
tomy for exploration following AFI, and the other 4
patients undergone immediate nephrectomy were due
to blunt trauma, suggesting critical renal injury and/or
a condition of excessive urinary extravasation.

Children are much more likely to develop renal
injuries after blunt traumas when compared with
adults. The main reasons leading to this tendency,
when compared with adults, may be because of
the proportionally bigger size of the kidneys, lesser
amount of perirenal fat tissues and anatomically lobu-
lated structure of the kidney [4, 8, 9]. Isolated kidney
traumas are more rare in children. Accompanying
extra or intraabdominal organ injuries comprise the
80% of the cases [2, 16]. Injuries of the liver and
spleen are the most frequently observed accompany-
ing abdominal organs to renal trauma [11]. In our
patients, splenic injury was significantly accompanied
to renal injuries (Table 5). The relative risk of splenic
injury accompanying to renal trauma was found to
be 8-fold more frequent than that of concomitant
intestinal injuries. This significant association may be
interpreted as a blunt trauma causing a solid genitour-
inary organ injury may develop more possibly a solid
associated intraperitoneal organ injury in comparison
with a possible hollow viscus injury.

There is a strong relationship between pelvic frac-
tures and UGT. Bladder and urethral injuries are
present in 10 to 20% of the entire pelvic fractures [6,
11]. Because the bladder is a well-protected organ by
the pelvic bone, the rupture of the bladder may be
frequently seen (70 to 95%) in traumas which are viol-
ent enough to form a pelvic fracture [17]. In 6 out of
11 patients with bladder rupture, the nature of trauma
was blunt and in 4 out of 6 were suffering from pelvic
fractures. This association was statistically significant
(Table 6). Since the bladder is not an entirely intrapel-
vic organ, rupture of the bladder may be seen without
pelvic fracture at intense blunt abdominal trauma in
children. Just as seen in two out of 6 patients in our
study, bladder injuries were developed without any
sign of pelvic fracture.

As for the bladder traumas, an additional accom-
panying intraabdominal injury ratio up to 50% has
been reported [18]. In our cases with bladder rup-
ture, concomitant intestinal injury has been frequently
observed. Whereas, in our patients with both rupture
of the bladder and urethra concomitantly, there was
a borderline significant association with pelvic bone

fracture (p = 0.06) which may be explained by lim-
ited number of patients in this group. The relative risk
of the development of concomitant intestinal trauma
was found 16.8-fold higher with bladder traumas when
compared with kidney traumas. For this reason, it
may be possible to suggest that concomitant intestinal
injuries most frequently accompany bladder trauma in
UGT patients. Thus a non-solid urinary organ injury
(ureter, bladder, and urethra) had frequently accom-
panied with a non-solid intraperitoneal organ injury
depending on the nature of trauma.

Several authors have suggested that the classical
treatment of posterior urethral injuries is to place
urethral catheter via the retrograde route and to per-
form open cystostomy [19, 20]. In our study, 21%
of the patients underwent percutaneous cystostomy
only at their acute term while the remaining patients
were treated by open cystostomy together with ret-
rograde catheter application. This second group of
patients developed urethral stenosis (35%) much more
frequently during follow-up period. Whereas, patients
undergone a delayed urethroplasty after percutaneous
cystostomy, this ratio was found to be only 15%. It has
been reported in the literature that patients undergo-
ing retrograde catheterisation at earlier period develop
urethral stenosis more frequently at a ratio ranging
from 30 to 100% [21].

Our findings suggest that the majority of the hemo-
dynamically stable patients with UGT can be managed
conservatively even when associated with intraabdom-
inal organ injuries. However, in penetrating injur-
ies particularly due to firearm, laparotomy has been
found to be necessary. Related intraabdominal organ
injury in UGT is frequently observed. Injury of solid
genitourinary organ accompanies more frequently to
intraperitoneal solid organ injuries. Whereas injury
of non-solid urogenital organ is associated more fre-
quently with injuries of intraperitoneal hollow viscus.
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