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Abstract— This was a descriptive study with a retrospective approach evaluating the medical record data of
renal trauma patients for the past four years. A total of 84 renal trauma cases were obtained, consisting mostly
of 5 to 20 years old (35.71%) male (86.9%) patients. The types were classified into blunt trauma (95.2%)
mostly caused by motor vehicular accidents and penetrating trauma (4.8%). The severity was mostly
dominated by grade I trauma (33.3%) followed by grade IV (23%) and III (19,2%). Anemia was the most
prevalent complication (28.3%) and most patients had hematuria (82.1%). Most of the patients’ hemodynamic
status was stable (86.9%) and were treated conservatively (88.4%). Only 9 patients were surgically treated
with a total of 11 procedures. The most common procedure performed was nephrectomy (36.3%); followed by
renorraphy (27.7%), DJ stent insertion (9%), blood clot evacuation (9%), embolization (9%), and urinoma
drainage (9%). The highest mortality rate was seen among patients with grade IV renal trauma (50%).Renal
trauma in East Java was mostly found in men and was caused by MVA. Most hemodynamically stable
patients were mostly treated conservatively and did not require a blood transfusion. Other co-existing organ
injuries affected the patients’ prognosis.
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1. Introduction

Research Approximately one to five percent of all trauma cases are renal traumas[1]. Even though kidneys are
protected by lumbar muscles, vertebra, ribs, and visceral organs on the anterior side, they are the most often
affected genitourinary organs in traumatic injuries[2]. Globally, there are around 200.000 cases each year[3].
It can be an isolated injury; however, most cases are concomitant with other injuries [4]. Based on the
mechanism of injury, it is generally divided into blunt and penetrating injuries. Motor vehicle accidents
(MVA)s are the major cause of blunt renal trauma in adults, followed by falls and sports injury. The etiologies
are different compared to pediatric patients, in which the major cause for trauma is falling injuries and
pedestrian accidents, followed by MV As [5]. Penetrating injuries in renal are more severe and less predictable
compared to the blunt counterpart. They are mostly caused by firearms and stab wounds [6]. As firearms are
not commonplace among Indonesian civilians, gunshot injuries are less common to occur [7]. The
characteristics of renal trauma in a particular region may differ from other areas as sociodemographic and
geographic factors among many others may affect the common local etiologies of the trauma. Analyzing and
identifying the characteristics of renal trauma are beneficial in developing specific strategies or guidelines
unique to certain countries.

Currently, there are only two studies which reported the characteristics of renal trauma in Indonesia. The first
study was conducted in a tertiary hospital in Bandung, West Java, whereas the second study was conducted in
a tertiary hospital in Makassar, South Sulawesi [8, 9]. As Dr. Soetomo General-Academic hospital is
considered as the top referral hospital for the eastern Indonesian region, evaluating the data for renal trauma in
this center would provide significant epidemiological data for renal trauma in Indonesia[10]. Therefore, we
aimed to evaluate the characteristics of renal trauma patients in Dr. Soetomo General-Academic hospital over
the past five years.
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2. Methods

Infinitesimal This is a descriptive study with a retrospective approach evaluating the medical record data of all
patients with renal trauma due to various etiologies admitted to Dr. Soetomo General-Academic hospital from
January 2015 until December 2019. The variables described were patient age, sex, mechanism of injury, level
of hematuria, renal trauma grade based on the American Association for The Surgery of Trauma (AAST)
renal injury scale[11], associated injuries, hematuria characteristics, hemodynamic status, management,
transfusion requirement, complications, and mortality rate. The collected data was grouped and displayed
descriptively in the form of tables and narratives. Patients with insufficient data were excluded. The ethical
committee of the research and development center of Dr. Soetomo General-Academic hospital approved this
study with the ethical number: 1136/KEPK/IV/2019.

3. Results

NumerousA total of 84 renal trauma cases were obtained based on the medical record data from January 2015
to December 2019. The patients’ characteristics in this study is shown in table 1. Most of the admitted patients
were adolescent male (86.9%) aged 5 to 20 years old (35.71%) with an average of 31.41 years old. The types
of traumas were classified into blunt trauma (95.2%) and penetrating trauma (4.8%). The blunt trauma cases
were mostly caused by motor vehicular accidents (MVA)s (78.5%) and a small proportion of cases was due to
violence (2.3%). All penetrating trauma cases were caused by stabbing incidents (4.8%). The severity of the
trauma was mostly dominated by the grade I trauma (33.3%) followed by grade IV (23%) and III (19,2%).
Consistent to the anatomical location of kidney, abdominal injuries were the most frequent (43.62%). As most
of the patients did not suffer from any short-term or long-term complications (38.9%), they mostly did not
require any transfusions (72,6%). However, anemia was the most prevalent complication (28.3%) as heavy
bleeding still occurred in several cases. Table 2 displayed the clinical profile and management of renal trauma
cases in the hospital over the past 5 years. Almost all patients had hematuria (82.1%), of which mostly were
presented with micro hematuria (47.5%). Interestingly, two grade IV renal trauma patients and three grade V
patients did not show any signs of hematuria. Most of the patients’ hemodynamic status were stable (86.9%).
The patients with unstable hemodynamic status were mostly due to non-kidney-related intraabdominal organs
bleedings, such as: spleen, liver, and colon rupture. Hemodynamic instability due to kidney-related injuries
occurred in 2 patients with grade V renal trauma due to blunt trauma and 3 patients with grade III, IV, and V
due to penetrating injuries. Most of the patients were treated conservatively (88.4%). Only 9 patients were
surgically treated with a total of 11 procedures as some patients underwent two procedures. The most
common procedure performed was nephrectomy (36.3%); followed by renorraphy (27.7%), DJ stent insertion
(9%), blood clot evacuation (9%), embolization (9%), and urinoma drainage (9%). The highest mortality rate
was seen among patients with grade IV renal trauma, in which 50% of the patients did not survive. On the
contrary, 81.8% of patients with grade V renal trauma survived.
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Table 1. Basic Characteristics of Renal Trauma Patients in
Dr. Soetomo General-Academic Hospital from 2015-2019

Number of Cases (n) Percentage of Cases (%)
Age (years old)
5-20 30 35,71
21-30 18 21,43
31-40 11 13,10
41-50 10 11,90
51-60 12 14,29
> 60 3 3,57
Sex
Male 73 86,9
Female 11 13,1
Trauma Type
Blunt Trauma 80 95.2
Penetrating Trauma 4 4,8
Etiology
Motor Vehicular Accident 66 78,5
Fall 4 4.8
Single accident 8 9,6
Violence (blowing) 2 2,3
Stabbing 4 4,8
AAST Grade
I 26 33,3
I 8 10,2
111 15 19,2
v 18 23
A% 11 14,3
Associated Injuries
Head and neck 7 7,45
Thoracal 16 17,02
Abdominal 41 43,62
Pelvic 11 11,70
Upper extremity 12 12,77
Lower extremity 7 7,45
Complications
Anemia 24 28,3
UTI 18 21,2
Sepsis 6 7
Urinoma 3 3,5
Clot Retention 1 1,1
No complications 33 38,9

Transfusion Requirement
Transfusion 20 27.3
No Transfusion 53 72.6
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Table 2. Clinical Profile and Management of Renal Trauma Patients in
Dr. Soetomo General-Academic Hospital from 2015-2019

AAST Hematuria Hemodynamic Management Procedure Mortality
Grade Status
None Microscopic  Gross Stable Unstable Conservative Surgery Renorraphy Nephrectomy DJ Clot Embolization Urinoma Survive Death
Stent  Evacuation Drainage
1 6 15 5 26 3 26 0 0 0 0 0 0 0 21 5
(23% (57,7%) (19,3%) (35.6%)  (3.57%) (30.95%) (80.7%)  (19,3%)
11 1 5 2 8 3 8 0 0 0 0 0 0 0 6 2
(11,1%)  (62,5%) (22,2%) (11%) (3.57%)  (9.52%) (75 %) (25 %)
I 2 7 6 14 1 14 1 1 0 0 0 0 0 10 5
(13,4%)  (46,6%) (40%) (192%)  (1.19% (16.67%) (1.19%) (11.11%) (66 %) (34 %)
v 2 5 11 17 1 16 2 1 1 0 0 0 0 9 9
(11,1%)  (27.,8%) (61,1%) (23.3%)  (1.19%) (19.05%) (2.38%) (11.11%) (11.11%) (50 %) (50 %)
\% 3 5 3 8 3 5 6 1 3 1 1 1 1 9 2(19,2%)
27,2%)  (45,5%) (27,2%) (10.9%)  (3.57%) (5.95%) (7.14%) (11.11%) (33.33%) (9%) (9%) (9%) (9%) (81,8%)
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4. Discussion

Among all genitourinary organs, kidneys are the most vulnerable despite their relatively protected
retroperitoneal position[12]. Even though studies regarding renal trauma characteristics have been published
in the past, currently as of the writing of this study, there are only 2 studies reporting the characteristics of
renal trauma in Indonesia. Incidence reports of trauma cases in particular regions are beneficial as they vary
depending on the geographic area of the world [13]. The first study reported findings from Bandung, West
Java, whereas the second study reported findings from Makassar, South Sulawesi [8, 9]. East Java is the
second largest province in Indonesia with a wide variety of socio-demographic backgrounds representative
of the country [14]. Thus, conducting the study in Surabaya, the capital city of East Java would reflect the
demographic characteristics of the Indonesian population. Moreover, Dr. Soetomo Hospital is the largest
tertiary general hospital in East Java, which is considered as the top referral hospital for eastern Indonesia
region[10].

In this study, we discovered that the majority of patients were male (86.9%). These results are similar to
previously published studies from different centers around the world[3, 5, 15]. It is possible that the
incidence is higher among male due to the familial culture of our country, in which the father usually serves
as the head of the family. Thus, men are usually associated with a relatively more dominant daily activity
compared to women [16]. This finding is closely related to MVAs (78.5%) as the major etiology of blunt
trauma in this study. MV As could potentially cause renal trauma due to rapid deceleration and acceleration
forces. Deceleration forces may cause rupture or thrombosis of major kidney structures, whereas
acceleration forces may create collision with its surrounding structures such as spinal vertebrae and ribs
causing parenchymal and vascular injuries[12]. Motorcycles are the primary mode of transportation for the
majority of men in Indonesia [17]. Most patients in this study were male aged 5 to 20 years old followed by
21 to 30 years old. Young adults are more prone to MVAs due to relatively lower emotional control
compared to older demographics. Thus, some of them often disregard safety precautions in driving[18, 19].
Penetrating injuries were less common among the patients (4.8%) and were due to stabbing injuries. Most
penetrating kidney trauma from other centers around the world are caused by firearm. Penetrating trauma
due to gunshot injuries is more frequently found in Brazil [6]. In Indonesia, gunshot injuries are less
common since most civilians are not allowed to carry firearms [7].

The degree of severity in this study is most commonly dominated by grade I renal trauma (33.3%) which is
similar to an epidemiological systematic review by Voelzke& Leddy evaluating 10.935 patients with renal
trauma([5]. Evaluating other intraabdominal organs is necessary as 80-90% of renal trauma cases have other
organ injuries possibly requiring surgical exploration [20]. In genitourinary trauma patients, there are two
principal clinical signs that physicians should be aware of, hematuria and hemodynamic status. Hematuria is
frequently found in renal trauma cases with different varying degrees of severity. Macro-hematuria is
usually related to major renal injuries; however, the severity of hematuria and renal trauma grade are not
associated [21]. This is reflected in the results of this study, in which two grade IV renal trauma patients and
one grade V patients did not show any signs of hematuria, while five grade I renal trauma patients were
present with gross hematuria (19.3%). Among the cases, gross hematuria was only found in 34.6% of
patients, whereas microhematuria was found in 48% of patients. These findings differ heavily with the
results of the study by Maarouf et al who reported gross hematuria in 94.2% of all patients included in their
study[19]. A large majority of the patients were hemodynamically stable (86.9%). Hemodynamic status is
affected not only by the severity of the renal trauma, but also the involvement of both intra and extra-
abdominal organ injuries [22]. These significant findings are related to the presence of anemia among the
patients, in which most of the patients in this study were presented with anemia (55.26%).
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Most patients’ hemoglobin (Hb) levels decrease to around 8 to 10 g/dL (34.21%) and less than 8 g/dL
(21.05%). Deepak et al reported similar findings, in which the hb levels of the renal trauma patients ranged
from 8.9 to 10.5 g/dL [23]. The high number of patients of anemia does not reflect the number of patients
requiring transfusion as only 27.3% of patients underwent blood transfusion with an average of 2 bags. The
main indication for transfusion in the patients were hemodynamic instability, significant intraoperative
blood loss, or a significant reduction in hb concentration during the recovery period. The transfusion
requirements in this study were much lower than a similar study in a tertiary hospital in Nepal, in which
blood transfusion was performed in 25 out of 34 patients [24]. Urinary tract infection (UTI) followed as the
second most prevalent complication among the cases (21.2%). Urinoma is less prevalent as it was only
present in 3 patients. On the contrary, urinoma formation is the most common complication among the
patients in the study by Syarif et al [9]. Extravasation could resolve spontaneously in 80% of cases without
any interventions unless there is a continuous leak or urine collection [20].

In this study, most patients were treated conservatively with bedrest, fluid, and antibiotics (88.6%). Even
though the role of antibiotics in renal trauma has not been elucidated, broad spectrum intravenous antibiotics
have displayed benefits when there is damage to the collecting system and urinary leakage [25]. In a study
by Long et al, 5% of patients with grade IV renal trauma who were not given prophylactic antibiotics
eventually need nephrectomy due to urosepsis [26]. Antibiotics could potentially reduce the incidence of
UTI and perinephric abscess to 5% [27]. Another study also proposed that 17% of renal trauma patients who
did not response to antibiotics were more likely to develop urinoma which subsequently progressed to
sepsis[28].

Surgical interventions were only performed in a small number of patients (11.3%) with severe renal trauma
grade IV and V or in lower grades accompanied with unstable hemodynamic status and or signs of
peritonitis. Bjurlin et al reported that out of 19.572 renal trauma patients, only 16.6% were treated
surgically. They also reported the most commonly performed surgery was nephrectomy followed by partial
nephrectomy and renorraphy[6]. In this study, the most commonly performed surgery was also nephrectomy
(36.3%) followed by renorraphy (27.7%). Surgical interventions are more commonly performed in
penetrating renal injuries. However, in 88% of cases where the wound is located posteriorly leading to
anterior axillary line, a non-operative approach can be chosen. Stab wounds resulting in grade III injuries or
higher are unpredictable and have a higher rate of delayed complications if treated conservatively[29].
Surgical exploration is mandatory for cases of renal trauma with hemodynamic instability unresponsive to
aggressive resuscitation, regardless of the mechanism of injury. A pulsatile or pervasive perineal hematoma
identified during exploratory laparotomy is another indication for renal exploration [30].

The AAST classification for renal trauma grade was created to predict morbidity and mortality in renal
trauma. In this study, the highest mortality rate was among patients with grade IV trauma (50%), while there
were only 2 grade V patients who died (19.2%). The difference in mortality rate between grades compared
to previous studies is due to the simultaneous presence of other organ injuries, especially in multiple trauma
cases which affects the prognosis and management of each patient[9]. Moreover, the small sample size of
grade V renal trauma patients in this study may have a biased effect regarding the mortality rate results.

5. Conclusion

Renal trauma in Dr. Soetomo General-Academic hospital were mostly found in men and were caused by
MVA. The majority of hemodynamically stable patients were mostly treated conservatively and did not
require blood transfusion. Other co-existing organ injuries affected the patients’ prognosis, which may cause
a disassociation between renal trauma grade and mortality rate.
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