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Abstract

Streszczenie

Trauma is the most common cause of death among children and adolescents. It is estimated that every year trauma accounts
for approximately 830,000 children’s deaths worldwide. Urinary tract trauma is relatively rare: it accounts for approximately
3% of all hospitalisations at trauma centres. It usually occurs as a result of high-energy blunt force trauma to the abdomen
and pelvis and most commonly coexists with other internal organ injuries. Abdominal trauma causes damage to the upper
levels of the urinary tract: the kidneys and ureters. It may be complicated by haemodynamic disturbances, development
of urinoma or kidney loss. Pelvic injuries often coexist with damage to the lower level of the urinary tract and lead to
intramural complications of the urinary bladder, urethral stenosis, urinary incontinence or erectile dysfunction. In addition,
trauma to any level of the urinary tract can result in urinary tract infection, lesser pelvis tissue inflammation, peritonitis
or septic shock. Late complications include urolithiasis, vesicoureteral reflux, hydronephrosis and, consequently, renal failure.
From the urinary tract perspective, important consequences of spinal injury also include neurogenic bladder and
the associated lower urinary tract dysfunction. The article discusses clinical cases of children presenting with early and late
complications of urinary tract injury as a result of multiple high-energy trauma.
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Urazy sg najczestsza przyczyng zgonéw wérdéd dzieci i miodziezy. Szacuje sie, Ze odpowiadajg rocznie za $mierc¢ okoto 830 000
dzieci na §wiecie. Urazy ukladu moczowego sg stosunkowo rzadkie - stanowig okoto 3% przyczyn wszystkich hospitalizacji
w centrach urazowych. Powstajg zazwyczaj na skutek wysokoenergetycznych, tepych urazéw jamy brzusznej oraz miednicy
i najczesciej wspolistniejg z innymi obrazeniami narzagdéw wewnetrznych. Urazy jamy brzusznej powoduja uszkodzenie
goérnych pieter uktadu moczowego - nerek i moczowodéw. Moga by¢ powiklane zaburzeniami hemodynamicznymi,
powstaniem urinomy czy tez utrata nerki. Urazy miednicy natomiast czgsto wspolistnieja z uszkodzeniem dolnego pietra
drég moczowych i prowadza do powiklan $rédsciennych pecherza moczowego, zwezenia $wiatla cewki moczowej,
nietrzymania moczu czy zaburzen erekcji. Ponadto konsekwencjami urazéw wszystkich pieter ukltadu moczowego mogg by¢
zakazenie uktadu moczowego, zapalenie tkanek miednicy mniejszej, otrzewnej lub wstrzas septyczny. Do powiklan poznych
zalicza si¢ m.in.: kamice¢ drég moczowych, refluks pecherzowo-moczowodowy, wodonercze, a w jego nastepstwie
niewydolnos¢ nerek. Do waznych z perspektywy nefrologicznej nastepstw urazu kregostupa nalezg takze pecherz neurogenny
oraz wtorna do niego dysfunkcja dolnych drég moczowych. W artykule przedstawiono przypadki kliniczne dzieci
prezentujacych wczesne i pézne powiklania urazéw uktadu moczowego, powstate na skutek mnogich urazow
wysokoenergetycznych.

Stowa kluczowe: uraz, zakazenie uktadu moczowego, dzieci, urazy nerek, uraz pecherza moczowego

© Medical Communications Sp. z o.0. This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives License
(CC BY-NC-ND). Reproduction is permitted for personal, educational, non-commercial use, provided that the original article is in whole, unmodified, and properly cited.




Complications of urinary tract trauma: case reports

INTRODUCTION

rauma is the leading cause of death among chil-
I dren and adolescents and one of the most common
reasons for hospital and intensive care admissions.
According to the current World Health Organization re-
port, globally, 830,000 children die of unintentional trau-
ma every year(). The predominant type of injuries are traf-
fic accident-related; the next in order are drowning, falls,
burns, accidental poisoning, suffocation and choking®.
In 2016 in Poland, 621 children died due to trauma,
including 295 in traffic accidents. The trauma mortality
rate in the age group of 0-19 years was 8.1 per 100,000,
including:
o 0-4 years - 3.7/100,000;
o 5-9years - 2.3/100,000;
o 10-14 years - 4.5/100,000;
o 15-19 years - as many as 21.7/100,000?.
The region of the body which is most commonly affected by
trauma is the head (35.87% of all injuries in children). Head
injuries are associated with a 3.74% mortality rate. Upper
extremity trauma (35.05%) and lower extremity trauma
(30.17%) are slightly less common. However, chest trau-
ma is characterised by the highest mortality rate in this age
group: 7.28% (prevalence of 13.93%)® (Figs. 1, 2).
Genitourinary tract trauma in children is relatively rare:
it accounts for approximately 3% of all paediatric hospitali-
sations at trauma centres. The main cause is blunt force ab-
dominal trauma®.
The organs of the urinary tract most commonly affected by
trauma (over 50%) are the kidneys®. This is due to their an-
atomical structure; sometimes congenital defects and kid-
ney diseases also play a role®. According to the American
Association for the Surgery of Trauma scale, kidney inju-
ry can be divided into 5 grades: grade I — contusion, sub-

Fig. 1. Number of deaths due to trauma among children (0-19
years of age) in Poland in 2016

capsular haematoma, no parenchymal laceration; grade IT -
nonexpanding perirenal haematoma, parenchymal lacera-
tion of <1 cm; grade III - parenchymal laceration of >1 cm
without damage to the pelvicalyceal system; grade IV — ma-
jor laceration extending to the urinary collecting system,
haemourinoma, segmental vessel damage, vascular throm-
bosis; grade V - shattered kidney, renal vascular pedicle
damage. According to the current guidelines developed by
the Eastern Association for the Surgery of Trauma (EAST)
and Pediatric Trauma Society (PTS), in haemodynamically
stable children, conservative management is reccommended
regardless of kidney trauma severity!'?.

Other organs of the genitourinary system are damaged
much less frequently.

The most commonly reported ureter injury in child-
hood is its complete avulsion from the renal pelvis. This
type of damage is associated mainly with severe multiple
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Fig. 2. Number of trauma cases in children by body region as per the Abbreviated Injury Scale (AIS) in the United States of America and
Canada in 2016 based on the American College of Surgeons Report®
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Fig. 3. Ultrasound scan of the sacral bone in a 17-year-old boy
following pelvic trauma. The examination revealed a he-
terogeneous image of the anterior bladder wall with a tis-
sue area of 40 mm in diameter protruding into the bladder

organ trauma. Patient management depends on the de-
gree and level of ureter and kidney damage, and on the
child’s general condition.

Urinary bladder trauma is often caused by pelvic fracture.
The site of damage and location of extravasated urine are
the basis of the clinically important division into extra- and
intraperitoneal trauma. Bladder wall damage is almost al-
ways treated surgically®?.

Urethral damage in boys can occur as a result of penetrat-
ing wounds to the penis and urethra, and blunt force peri-
neal injuries. Urethral injury associated with pelvic fracture
with pubic bone displacement is less common. Damage to
the urethra can also be caused by inadequately performed
invasive procedures on the urinary tract or urinary cathe-
terisation. Urethral trauma is much less common in girls
than in boys due to anatomical differences (the female
urethra is almost completely protected by pelvic bones).
The most frequently reported causes of urethral damage in
girls are pelvic fractures?.

Genital injuries, including those of the urethra, can also
occur as a result of sexual abuse. The most commonly
observed manifestations of penile and scrotal injury are
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bruising, abrasions, petechiae, bite marks, ruptured fren-
ulum and tunica albuginea fracture, or penile fracture.
In girls with suspected sexual abuse, signs of trauma to
the external urethral opening should be searched for and
a thorough gynaecological assessment of the labia minora
and majora together with the fourchette, and of the hymen
and vaginal walls should be performed“?.

Two clinical cases are presented below, which are examples
of early and late urinary tract complications associated with
multiple high-energy trauma.

CLINICAL CASES
Case 1

A 17-year-old boy sustained injuries associated with pel-
vic trauma as a result of being pinned by a farming tractor.
He was initially hospitalised and operated on at a depart-
ment of trauma medicine. The following injuries were di-
agnosed: fractured ala of ilium and juxta-articular surfaces
of the sacral bone on the right, damaged pubic symphysis
syndesmosis, widened joint space of the sacroiliac joint on
the left and fractured left inferior pubic ramus. Left sacroil-
iac joint stabilisation procedure was performed using a can-
nulated screw. The remaining fractures were treated conser-
vatively. The early postoperative period was uncomplicated
(the procedure was performed under antibiotic protec-
tion: a first-generation cephalosporin was administered).
During hospitalisation at the department of trauma medi-
cine a catheter was placed in the patient’s urinary bladder.
The patient was discharged on day 3 after orthopaedic sur-
gery with instructions on thrombosis (Fraxiparine 0.4 mL)
and decubitus prevention.

On the next day, dysuria and fever developed. For this rea-
son, the patient reported to the hospital emergency de-
partment. Laboratory tests revealed elevated inflammatory
markers [C-reactive protein (CRP) of 12.5 mg/dL, normal
range <0.8; leukocytosis of 12.6 x 10°/pL]; on urinalysis,
8-10 white blood cells per high-power field (HPF) and 6-9
red blood cells per HPF were observed. An abdominal ul-
trasound scan revealed a lesion of approximately 20 mm
at the anterosuperior wall of the urinary bladder, which
could be consistent with a haematoma or a tumour (Fig. 3).
Otherwise, kidneys, ureters and other abdominal organs
appeared normal. Following examination by a urologist,
based on ultrasound findings, a Foley catheter was insert-
ed and the bladder was washed with 0.9% NaCl (the lavage
fluid was clear with no signs of bleeding); subsequently, the
catheter was removed.

Due to suspected urinary tract infection, the boy was re-
ferred to the Department of Paediatrics, Paediatric
Nephrology and Allergology of the Military Institute of
Medicine (Wojskowy Instytut Medyczny, WIM), Poland.
On admission, the patient was in a relatively good gen-
eral condition; he remained in a forced, supine position.
Physical examination revealed the following significant
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abnormalities: elevated skin temperature, a surgical scar in
the lumbar area, tenderness of pelvic bones and conjuncti-
val haemorrhage in the right eye. Based on tests performed
at the emergency department, urinary tract infection was
diagnosed. The patient was started on cefuroxime and in-
travenous infusions; anticoagulant and analgesic treatments
were continued. Follow-up laboratory tests performed on
day 5 of pharmacotherapy revealed the following: eryth-
rocyte sedimentation rate (ESR) of 104 mm/h, procalcito-
nin level of 0.09 ng/mL (normal range <0.046 ng/mL) and
CRP of 4.8 mg/dL. Urinalysis showed persistent leukocytu-
ria: 8-10 white blood cells per HPE. Urine culture was ster-
ile, probably due to previous antibiotic therapy.

On another day of hospitalisation the patient was still
febrile; he also developed diarrhoea and pain during
defecation. On laboratory tests, liver and kidney func-
tion markers were normal. A complete blood count
showed increased leukocytosis of up to 20.8 x 10°/uL
with CRP and procalcitonin values similar to those
from the day before. A blood coagulation test revealed
elevated D-dimer and fibrinogen levels. There were no
signs of infection on a follow-up urinalysis. No rota-
or adenovirus antigens were detected on stool analysis.
Stool culture did not yield any pathological flora.
On ultrasound, apart from a lesion of 40 mm in diam-
eter in the urinary bladder lumen, abdominal organs
appeared normal. Ultrasound examination of the sur-
gery site did not reveal any pathological fluid collec-
tions in the structures neighbouring the sacral bone
and the surgical fixation. Due to suspected lesser pel-
vis soft tissue inflammation associated with the trau-
ma, antibiotic therapy was modified: ceftazidime and
amikacin were initiated, which lead to fever and diar-
rhoea resolution and gradual laboratory parameter im-
provement (CRP 0.3 mg/dL, procalcitonin 0.05 ng/mL).
During his stay at the department the boy was examined
twice by an orthopaedist who did not find any signs of in-
fection at the surgery site. The sutures were removed and
the patient received instructions regarding bed rest, decu-
bitus prevention and follow-up at the trauma medicine de-
partment on a scheduled date.

During orthopaedic examination approximately 4 weeks
later, a gradual return to an upright position was recom-
mended. After 3 days from patient mobilisation, haematu-
ria and urinary bladder pain developed. Urinalysis revealed
an increased specific gravity of urine (1.030 g/mL), 6-10
white blood cells per HPF and red blood cells loosely cov-
ering the high-power field.

Due to the symptoms mentioned above, the boy was re-
admitted to the Department of Paediatrics, Paediatric
Nephrology and Allergology of WIM. Additional tests
showed no increase in inflammatory markers, and nor-
mal liver and kidney function parameters. Urinalysis
did not demonstrate any signs of infection with 0-1 red
blood cells per HPE. On abdominal ultrasound examina-
tion, no abnormalities were revealed in the urinary tract.
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Computed tomography (CT) of the pelvis revealed a bony
adhesion in the left hip joint and an amorphous calcifica-
tion in the urinary bladder lumen which could be consis-
tent with a calcified haematoma. During orthopaedic exam-
ination, based on the CT image of the pelvis and physical
examination, the sacroiliac joint was assessed as healed.
What was considered the most probable cause of haematu-
ria and the patient’s complaints was a fragment of the hae-
matoma observed on imaging studies breaking off the uri-
nary bladder wall. No further complications were noted.

Case 2

A 17-year-old girl was admitted to the Department of
Paediatrics, Paediatric Nephrology and Allergology of WIM
due to micturition problems and recurrent urinary tract in-
fections. Four years before admission the girl was involved
in a traffic accident and sustained C2-C3 spinal injury.
As a result, the girl developed quadriplegia. She required
constant urinary bladder catheterisation for approximately
amonth. Thanks to intensive rehabilitation, motor function
was restored; however, from the day of the trauma, the pa-
tient suffered from micturition problems and a lack of sen-
sation in the perineal area. After 3 years from the accident,
symptom deterioration was observed (periodic urinary in-
continence with full micturition, urinary urgency, sporad-
ic nocturnal enuresis). The girl had urinary tract infections
three times. For this reason, she received a preventative dose
of trimethoprim with sulphamethoxazole. Constipations
observed from the girl’s birth also deteriorated.

Upon admission to the Department, physical examination
did not show any significant abnormalities. Additional tests
showed no increase in inflammatory markers, and nor-
mal liver and kidney function parameters. Urinalysis and
urine culture did not demonstrate any signs of infection.
An ultrasound scan showed normal abdominal organs.
After micturition there was a sign of residual urine
of approximately 5 mL. The patient was then seen by
a neurologist. On neurological examination, no significant
abnormalities were observed. Magnetic resonance imag-
ing of the lumbar and sacral spine revealed a slight wedge-
like deformation of the Th12 and L1 vertebrae. The re-
maining examined vertebrae were of normal shape and
preserved height. The signal obtained from the vertebral
bone marrow was unchanged; no focal lesions were visu-
alised. The height of lumbar intervertebral discs was pre-
served. The presence of a slight posterior herniation of the
L5/S1 intervertebral disc was observed, without meninge-
al sac or nerve root involvement. Apart from that, no in-
tervertebral disc herniation into the vertebral canal was
revealed. Lumbar lordosis was preserved. The terminal
segment of the spinal cord, conus medullaris and cau-
da equina roots remained unchanged. The conus medul-
laris had a normal location at the level of L1. A neurosur-
geon did not find any indications for surgical treatment.
Subsequently, urodynamic analysis was performed, which
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revealed neurogenic detrusor overactivity with increased
bladder sensation, decreased bladder volume, normal
bladder wall compliance and high bladder pressure dur-
ing micturition. The rate of maximum flow in uroflowme-
try in relation to pressure during micturition was normal.
Urethral flow did not demonstrate the presence of any an-
atomical or functional infravesical obstruction. Detrusor—
sphincter coordination was preserved. Voiding cystoure-
throgram revealed a urinary bladder with uneven wall
contours and fine diverticulae, and with a heterogeneous
image and urine retention following micturition. No ves-
icoureteral reflux was visualised. The urethra was normal.
Based on the complete clinical presentation and additional
tests, neurogenic bladder was diagnosed. The results were
consulted with a urologist. Oxybutinin at 3 x 1/2 tablet was
prescribed and regular passing of urine was recommended.
A decision was made not to perform cystoscopy and
other procedures.

Despite the treatment administered, periodic exacerbation
of symptoms was observed in the girl, which was often as-
sociated with weather changes.

Due to the fact that the patient turned 18 years of age, fur-
ther nephrological, urological and neurosurgical care is be-
ing provided at healthcare centres for adults.

DISCUSSION

Genitourinary tract trauma is relatively rare in children,
which is due to good protection of the kidneys, ureters and
urinary bladder by other abdominal organs and the pelvic
skeleton. It usually occurs as a result of high-energy blunt
force trauma to the abdomen and most commonly coex-
ists with other internal organ injuries. Isolated urinary tract
injuries are rarely observed. Appropriate assessment and
management of the sustained injuries by a urological, sur-
gical and paediatric team can reduce the risk of early and
late complications such as urinary tract infection, micturi-
tion disorders or urolithiasis*?.

In 15% of cases, pelvic trauma is associated with damage
to the lower level of the urinary tract: the urinary bladder
and/or urethra®. Such injuries can be easily overlooked at
a trauma medicine department due to the urgent need to
take care of life-threatening injuries first. Bone fragments
from a fractured pelvis most often cause extraperitoneal
rupture of the urinary bladder wall'V. A delayed diagnosis
of this type of trauma, particularly if non-sterile urine has
entered the peritoneal cavity, can lead to complications such
as abscess or lesser pelvis inflammation, peritonitis or sep-
tic shock. In the boy’s case, lesser pelvis tissue inflamma-
tion was suspected due to persistent fever and high inflam-
matory marker values. For this reason, a wide-spectrum
antibiotic therapy was used for treatment. The presence of
a haematoma in the urinary bladder was probably associat-
ed with intramural urinary bladder damage. Such damage
often presents with erythrocyturia or haematuria, is self-
limiting and does not require surgical treatment®.
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Male urethral injuries are divided into anterior trauma
(below the external urethral sphincter) and posterior trauma
(above the external sphincter); the latter is associated main-
ly with pelvic trauma and coexists with it in approximate-
ly 10% of cases!'?). The most common sign of urethral trau-
ma is the presence of blood in the urethral lumen (37-93%).
In addition, micturition disorders and bruising in the peri-
neal area can develop. In the present case, urethral damage
was excluded during urological consultations. Regardless of
the type of trauma, one of the first interventions should be
catheter insertion?. This is because immediate attempts at
surgical intervention in posterior urethral trauma are asso-
ciated with a high rate of delayed complications such

as erectile dysfunction, urethral stenosis or urinary inconti-
nence*'?). These can also be associated with late secondary
complications such as vesicoureteral reflux and urolithiasis!®.
Trauma and the associated prolonged immobilisation
of the patient often lead to the complications mentioned
above®. In girls, urethral injuries associated with pelvic
trauma are rare, since the female urethra is shorter, more
mobile and protected by the pubic bone!”. Urethral trau-
ma should be suspected in a patient with swollen labia and
vaginal or urethral bleeding. Conservative treatment is usu-
ally applied>19).

Spinal cord injuries in children are rare (4-8 cases per
1 million). Three main causes of spinal cord injury in chil-
dren are traffic accidents, falls and violence™. One of the
consequences of spinal cord injury is lower urinary tract
dysfunction secondary to neurogenic bladder!'?. In turn,
functional lower urinary tract disorders can cause many
further complications such as urinary tract infections, uro-
lithiasis, vesicoureteral reflux, hydronephrosis and the re-
sultant renal failure®. The higher risk of stone formation
in the urinary tract following spinal cord injury is caused by
many factors such as, for example, prolonged immobilisa-
tion or reduced mobility, impaired urine outflow, frequent,
recurrent urinary tract infections, high intravesical pressure
and the associated vesicoureteral reflux. Unfortunately, neu-
rogenic bladder, which is a complication of spinal cord in-
jury, is irreversible in many cases.

Kidney damage due to blunt or penetrating trauma to the
abdomen is the most common type of damage to the uri-
nary tract. According to the latest guidelines of 201917,
non-surgical management is recommended for paediat-
ric patients with blunt force kidney trauma of all grades.
The only absolute indication for surgical treatment is lack
of response to resuscitation, which manifests with persis-
tent haemodynamic instability. The aim of such manage-
ment is to reduce the rate of kidney loss, blood transfusion
and urinoma development. The contemporary methods
of blunt kidney trauma treatment include observation,
renal angioembolisation, open repair and nephrectomy.
Angioembolisation is characterised by a lower complica-
tion rate, faster recovery and less frequent kidney loss than
open surgery and has become commonly used in patients
with bleeding associated with kidney trauma.
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Kidney trauma complications in children also include arte-
rial hypertension. In order to diagnose it early, regular rou-
tine blood pressure measurements are recommended®!?),
Trauma is the most common cause of death, disability and
social inequality in the paediatric population. The most ef-
fective method of reducing their rate seems to be prevention.
The European Child Safety Alliance is an organisation of
30 European states, including Poland, which promotes
preventative action®. In Poland, the Child Safety Report
Card developed in 2012 is an example of such action®?.
Information from such reports may be used to constant-
ly raise society’s awareness and undertake concrete preven-
tative measures, the implementation of which plays a very
important role.

CONCLUSIONS

Genitourinary tract trauma in children is rare; it is usually
associated with injuries to other internal organs that need to
be treated surgically first. However, in every case it is neces-
sary to perform early post-trauma assessment of the urinary
tract in order to apply appropriate treatment which can re-
duce the risk of early and late complications.
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