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Abstract
Introduction: The kidney is the third most common injured solid organ
in blunt abdominal trauma and the second most frequent in penetrating
trauma. Significant complications and mortality can occur if not
diagnosed and treated early. The purpose of the study is to determine the
cause of injury, the frequency, complications, and death outcome in blunt
and penetrating renal trauma in three hospitals in Aden Governorate.
Methods: Retrospective study was carried out for 90 on adult patients
with renal trauma during the period March 2010 to December 2019 in
three Hospitals in Aden Governorate (Al Gamhoreah General Teaching
Hospital, Saber and Al Naquib Private Hospitals). Demographic data
included age, sex, mode of injury, and type of trauma, detailed history and
careful physical examinations, hemodynamic stability evaluation and
laboratory tests. Radiological investigation included fast ultrasound,
computerized tomography and emergency intravenous urography in
isolated renal trauma. Post-operative follow-up was done to detect
complications and death outcome.
Results: Ninety adult patients with blunt and penetrating renal trauma
were included with 75 (83.3%) males and 15 women (16.7%). The most
frequent age group was 21-30 years (52.2%). Motor vehicle accidents
were the most common mode of injury in blunt trauma (66.7%) and
gunshots in penetrating renal trauma (91.7%). Conservative treatment was
done for 64.4% whereas 35.6% subjected to surgical intervention.
Urologic complications involved 12.2 % and 5.5% died.
Conclusions: Associated organ injuries are the frequent injuries in blunt
renal trauma. Complications and death outcome are most common in
penetrating renal trauma with associated injuries owing to severity of
injury.
Keywords: Renal trauma, Adults, Accidents, Gunshot, Aden
Governorate.
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[ Introduction ]

enal  trauma  represents
R approximately 3% to 5% of all

trauma admission [1]. The

kidney is the third most
common injured solid organ after the
liver and spleen in blunt trauma, and
the second most commonly affected
in penetrating trauma [2]. The kidney
Is involved in approximately 24% of
abdominal injuries [3]. Blunt renal
trauma constitutes about 70 to 80% of
renal trauma. Penetrating trauma
constitutes 20% of all renal traumas.
Renal trauma is more common in men
than in women with a proportion of
4:1. Common renal trauma is
associated with multiple organs
injuries. Isolated renal trauma occurs
in 2% of all traumatic patients. Gross
hematuria is the most frequent clinical
manifestations which occur in 95% of
patients and microscopic hematuria in
5% of patients. Most of penetrating
renal trauma patients have high grade
injury than blunt trauma [4].

Shock indicates major renal trauma or
associated organs injuries [5].
Extended-focus abdominal
ultrasound is the first study routinely
performed at bed side to identify
hemoperitoneium but it has a lower
sensitivity and  specificity  for
identification of the origin of
hematoma or the retroperitoneal free
fluid and staging of renal trauma [6].
Multidetector computerized
tomography is the gold standard
imaging study for staging of renal
trauma and the associated organs
injuries [7]. The majority of renal
trauma is minor injuries but major
renal injuries are reported in > 25% of
blunt renal trauma and in 70% of

penetrating trauma [8]. In the United
States of America (USA) frequency
of nephrectomy is from 11- 47% of all
patients exposed to  surgical
explorations [9]. Renal trauma with
an associated organs injuries have
high incidence of complications and
high mortality rate in high grade
injury [10]. Advances in the imaging
and staging of trauma and treatment
strategies during the last 20 years
using conservative treatment
decreased the need for surgical
interventions and increased renal
preservation even in high grade
trauma [11]. In response to the
observed increment of road-traffic
accidents and penetrating trauma that
occurred in the civil war, the present
study aimed to determine the pattern
of injury, and to determine the
frequency, complications, and death
outcome in blunt and penetrating
renal trauma in three hospitals during
the period March 2010 through
December 2019 among Yemeni
population in Aden Governorate.

[ Methods ]

Study design and setting
Retrospective analysis carried out for
patients diagnosed as blunt and
penetrating renal trauma admitted in
the surgical and urologic department
in Al Gamhoreah General Teaching
Hospital and Al Naquib and Saber
Private Hospitals in  Aden
Governorate during the period March
2010 through December 2019.

Participants

Inclusion criteria: Comprises adult
patients admitted in these three
hospitals in  Aden Governorate,
included Grade (I-V) with abdominal
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injuries and renal trauma and the
associated injuries. Determined the
cause of injury and injury severity
score (ISS) using the American
Association for the Surgery of
Trauma (AAST) Guidelines. Criteria
for conservative management and
surgical intervention.

Exclusion criteria: Children and
patients died in  polytraumatic
emergency  department  before
performance of the complete
conservative management or surgical
interventions and abdominal injuries
that not included the kidney injury.

Data collection

Data were retrieved from the medical
documents in the registries of the
included hospitals. A detailed history
and continuous repeated physical
examinations including vital signs,
grade of hematuria, and
hemodynamic stability were
retreived. Laboratory tests included
urine analysis, complete blood count,
hematocrit, blood sugar and
creatinine levels. Blood grouping and
cross matching and serum electrolytes
was taken in severe injuries. Liver
function test (LFT), serum amylase
and lipase were done in associated
organs injuries. Bed side ultrasound
(US) was performed for all patients
and for minor injuries as the first
imaging study to  determine
hemoperitoneium. Emergency
intravenous urography was performed
in isolated renal injury in seven
patients  (7.8%).  Computerized
tomography (CT) scan performed in
hemodynamically stable patients in
56 patients (62.2%) for staging of
renal and associated organs injuries
was done. The frequency of isolated
and associated abdominal and extra-
abdominal injuries of blunt and
penetrating renal trauma was
recorded. Urologic complications,

and treatment type  whether
conservative or surgically intervened
and death outcome in each type of
renal trauma were determined.
Follow-up reimaging for two years
with ultrasound and computerized
tomography diagnosis of possible
complications and to evaluate clinical
deterioration of patients.

Statistical analysis

Summary measures with frequency
and percentages and confection of
tables were carried out using a
summary measure for qualitative
variables for frequency of renal
trauma, complications and death
outcome was performed. Data were
processed using SPSS version 21.

Ethical consideration

Ethical clearance and consent for
patients were not applicable as data
were retrieved from the available
admission records and hospitals
registries.

[ Results

The study included 75 men (83.3%)
and 15 women (16.7%). The most
common age group was 21-30 years
(52.2%), with a mean age of 31 years
ranging from 16 years up to more than
50 years old. The most common age
group was 21-30 years (52.2%). Blunt
renal trauma seen in 54 patients
(60%). In blunt renal trauma, motor
vehicle accidents constituted 66.7%, a
fall from height 24%, sport injuries
5.6%, and assaults 3.7%. Penetrating
injuries included gunshots (80.6 %),
explosive devices fragments (11.1 %)
and stab wounds (8.3 %) as shown in
Table 1.
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In Table 2, associated organ injuries
constituted 90.7% while isolated
found in 9.3%. Penetrating renal
trauma found in 36 patients (40%),
associated organ injuries found in 34
(94.5%) while isolated renal trauma
was seen in two (5.5%). Blunt renal
trauma with associated abdominal
injuries revealed in 29 patients
(59.2%)  while  non-abdominal
associated injuries in 20 (40.8%).
Penetrating  renal injury  with
associated abdominal injuries

demonstrated in 25 patients (73.5%)
and non-abdominal in nine (26.5%)
(Table 2). Associated abdominal
injuries in blunt renal trauma included
spleen and liver as the most
frequently found and small intestines
and large intestines in penetrating
renal trauma. The associated extra-
abdominal injuries included thoracic
injury, extremities and head injury in
decreasing order of frequency.

Table 1: Etiology, Type of Trauma and Age (n=90)

Blunt (n=54) Penetrating (n=36)

Etiology No.  %* No. %**
Motor vehicle accidents 36 66.7 Fire arms 29 80.6
A fall from height 13 24.0 Explosive devices 4 11.1
Sport injury 3 5.6  Stab wounds 3 8.3
Assaults 2 3.7

Age in years No. %*** Age in years No. %***
16 - 20 13 144 41 - 50 7 7.8
21 -30 47 52.2 > 50 6 6.7
31- 40 17 18.9

* 05 were taken from the total of 54 ** 04 were taken from the total of 36

*** 04 were taken from the total of 90

Table 2: Patients by the Type of Renal Trauma and Associated Injuries

Type of renal trauma Associated Isolated
No. % No. %
Blunt (n=54) 49 90.7 5 9.3
Penetrating (n=36) 34 94.5 2 55
Abdominal Non-abdominal

Associated injuries No. % No. %
Blunt (n=54) 29 59.2 20 40.8
Penetrating (n=36) 25 73.5 9 26.5

Table 3 shows that trauma was
classified into Grade | in 23 patients
(25.6 %), Grade Il in 25 (27.8%),
Grade 111 'in 17 (18.9 %), Grade IV in
15 (16.6 %), and Grade V in 10
(11.1%). Thy were classified as minor
renal injury (Grade I, II, Il) 65

patients (72.3 %) and major injury in
25 (27.7%). Urologic complications
found in 11 patients (12.2%); five
patients with blunt trauma (45.5%)
and six with penetrating renal trauma
(54.5%).
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Table 3: Treatment Types of Blunt and Penetrating Renal Trauma Relating to
Grade of Injury and Surgical Procedures

Medical Surgical Surgical procedures
Grade No. % No. % No. %
Grade | 23 100.0 0 0.0 Suturing 7 21.9
Grade I 25 100.0 0 0.0  Renorraphy 11 34.4
Grade IlI 10 58.8 7 41.2 Nephrectomy 9 28.1
Grade IV 15 0.0 15 100 Partial 5 15.6
nephrectomy

Grade V 10 0.0 10 100 Total 32 100
Table 4 reveals that blunt trauma with blunt and three with penetrating
included  urinary  extravasation, renal trauma. Death was produced by
pyelonephritis, hypertension, peritonitis septicemia, and renal
septicemia, loss of renal function and failure. They occurred in penetrating
recurrent hematuria in one patient high grade renal injury and the
each. In penetrating renal trauma, associated organs injuries. Death was
urinary extravasation, perinephric produced by respiratory failure,
abscess, septicemia, recurrent hemorrhage and embolism.

bleeding and pulmonary embolism.
Death outcome involved two patients

Table 4: Complications and Death Outcome of Blunt and Penetrating Renal
Trauma

Complications Blunt Penetrating Death outcome

No. % No. % No. %
Extravasation 1 20 1 16.7 Blunt (n=2)
Perinephric _ 1 16.7 Renal 1 50
abscess failure
Acute 1 20 _ Septicemia 1 50
pyelonephritis
Hypertension 1 20 .
Renal 1 20 _ Penetrating (n=2)
dysfunction
Septicemia _ 2 334 Respiratory 1 33.3

failure

Recurrent 1 20 1 16.7 Hemorrhage 1 33.3
hematuria
Pulmonary - 1 16.7 Embolism 1 33.3
embolism
Total 5 100 6 100
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[ Discussion

In this study, blunt and penetrating
renal trauma were commonly seen in
the age 21-30 years and among males.
Motor vehicles were the common
cause in blunt renal trauma and
gunshots in penetrating renal trauma
corresponding  with  what was
reported by Santucci et al in 2010
who  described motor vehicle
accidents in 63%, falls from height in
in 43%, sport injury in 11% and
pedestrian accidents in 4% [12].
Gunshots were the most common in
penetrating renal trauma. This study
revealed similar results as mentioned
by Velazke et al in 2014 [13]. The
most common associated extra
abdominal injuries involved the
thorax (fractured lower ribs and
hemothorax)  followed by the
extremities, and head injury. The
most common solid abdominal
injuries involved the spleen and liver
while in penetrating renal trauma the
large and small intestines were the
commonly seen. This is consistent
with the Injury Severity classification
according to the  American
Association of Surgery Trauma based
on national trauma registry studies
and a systematic review reported by
Bjurlin et al in 2017 [14]. It is widely
used and is a powerful predictor of
clinical outcome.

The grade correlates with the need of
surgical intervention and death
outcome [15]. Presence  of
hypertension ~ post  operatively,
nephrectomy occasionally is needs
for control [16]. The European
Urological ~ Association  (EUA)
guidelines have detailed description
developed in 2015 as the primary

guide to determine the severity of
injury, the need for nephrectomy and
the predictor for mortality in both
blunt and penetrating trauma [17].
The hemodynamic findings in
patients with abdominal solid organs
trauma also is a gquide for the
diagnosis, the need for blood
transfusion and treatment evaluation.
Computerized tomography IS
currently the most useful imaging
study in hemodynamic stable patients.
It consists of four phases: precontrast
phase can identify active bleeding or
intraparenchymal hematoma. Post
contrast phase detects arterial and
nephrographic and venous. It reveals
parenchymal and vascular injury,
extravasation of contrast and
associated organs injuries. Delayed
phase can visualize the collecting
system, ureteropelvic junction injury
or ureteral injury [18]. Presence of
gross hematuria and expanding
prerenal hematoma and systolic blood
pressure < 90 mm Hg, presence of
worse clinical deterioration
manifested by fever, abdominal
distension, gross hematuria and
persistent flank pain postoperatively
reimaging is needed for further
evaluation [19].

Conservative treatment was the
commonest especially in blunt renal
trauma in the present study.
Penetrating renal trauma surgical
intervention carried out commonly in
patients with high grade injuries so an
emergency laparotomy performed
owing to associated injuries
consistent with what mentioned by
Patel et al; 2014 [20]. In penetrating
renal trauma with gunshots, operative

Yemeni Journal of Medical and Health Research

Vol.12 No (1&2) 2023



62 Ali M. Alsakkaf, Saleh A. Akares, Faiz S. Ben Buriek

management was applied in 75%, and
stab wounds in 50% of patients
mentioned by Veratterapilly et al in
2017 [21]. In this study, two cases of
grade IV blunt renal trauma who
treated conservatively, one of them
post-operatively developed urinary
extravasation and perinephric abscess
which was treated by percutaneous
drainage  under  ultrasonography
guide. The most frequent surgical
procedures were renorraphy
especially in penetrating renal trauma
and nephrectomy. Review of 16, 250
cases of trauma in VVancouver General
Hospital in Canada indicated that half
of Grade IV renal injuries subjected to
nephrectomy. The current indications
for renal emergency interventions
including patients with  severe
hemorrhage and  hemodynamic
instability and absence of response to
the aggressive resuscitation in severe
renal hemorrhage and expanding
perirenal hematoma seen during
exploratory laparotomy and Grade V
renal injury [22]. Complications
occurred in 12.2% of patients of
associated blunt and penetrating renal
trauma in this study.

Death did not occur in isolated blunt
and penetrating renal trauma.
Complications of renal trauma
occurred from 3% to 33% as
described by Guareshi et al [24].
Delayed hemorrhage commonly
found in severe lesions or
conservatively managed penetrating
trauma owing to the occurrence of
ruptured pseudoaneurysm or
arteriovenous fistula. Hypertension
occurred due to arterial occlusion or
compression of renal parenchyma and
parenchymal vessels by hematoma or
urinoma, decreasing blood flow, and
stimulates renin-angiotensin system
secretion resulted in maintained
hypertension [24]. Lee et al in 2071

reported complications in 20% of
cases [23]. They included urine
leakage (6.5%), delayed bleeding
(4.8%), hydronephrosis  (3.2%),
pseudoaneurysm  (3.2%), abscess
(1.6%), and renal failure (1.6%).
Early complications included
extravasation of urine produced by
collecting system or parenchymal
laceration which lead to perinephric
abscess and urosepsis [26].

Mortality depends on the severity of
injury and the associated organs
injuries described by Raheem et al
[25]. The purpose of reimaging is to
diagnose the complications and
evaluation of the clinical deterioration
in presence of persistent fever or back
pain, and abdominal distension or
continuous blood loss in patients with
high-grade injuries and usually is
performed after 2-3 days of treatment.

Follow-up  comprised  physical
examination, vital signs monitoring,
urine analysis and complete blood
count and assessment of renal
function. Abdominal and pelvic
ultrasonography ~ and  computed
tomographic performed in high-grade
injury renal trauma [27].

[ Conclusion

Blunt renal trauma is the frequent
type. Complications and death
outcome are more common in
associated penetrating renal trauma,
attributed to high grades of trauma
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