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INTRODUCTION

Renal traumas represent about 5% of all traumas and 10% 
of abdominal traumas.[1,2] They have been classified 
into five grades by the American Association for the 

Surgery of Trauma (AAST) kidney injury severity scale.[3,4] 
Renal trauma is more commonly seen in young males. In the 
majority of cases, they are minor and self-limiting or treated 
conservatively. However, high-grade renal traumas are 
usually serious and life-threatening. They are mostly blunt 

trauma and caused by motor vehicle accidents. [4,5] However, 
penetrating traumas may represent >20% and mostly are due 
to firearm injuries and stab wounds. They are usually of high 
grade and more likely to require surgical management. This 
could be attributed to its association with other abdominal 
injuries requiring laparotomy which may indicate direct 
intraoperative staging and management.[6] Recently, treatment 
strategies of renal trauma have been considerably changed. 
Conservative management showed improved outcomes 
and gained a wide popularity among surgeons. However, 
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ABSTRACT

Background and Objectives: Non-operative managements have been increasingly favored for high-grade renal traumas. 
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management could be applied successfully for significant proportions of high Grades 3–5 renal trauma in the hemodynamically 
stable patients with significant reduction of the rate of nephrectomy. However, surgical interventions are still warranted for 
certain indications with relatively high possibilities of nephrectomy.
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consensus and specific guidelines regarding management of 
high-grade renal traumas are still lacking with a few papers 
providing recommendations without support by relevant 
grades of evidence.[4,7-9]

In the present study, we evaluated the clinical characteristics 
and outcomes of management approaches in the patients 
who presented with Grades 3–5 renal trauma. Our aim 
was to further refine the applicability and outcomes of the 
conservative management for these traumas.

MATERIALS AND METHODS

A prospective comparative study was carried out in our 
hospital from October 2015 to March 2017 for conservative 
and interventional managements of Grades 3–5 renal traumas. 
Grades of renal trauma were defined according to the 
classification of AAST based on contrast-enhanced computed 
tomography (CECT).[4,5] Conservative treatment was 
defined as the treatment of renal trauma by observation and 
monitoring of the clinical (vital signs and hemodynamic state) 
and laboratory parameters, and medications with serial 
examination, testing, and reimaging while being ready for 
potential surgical interventions. Interventional management 
included minimally invasive therapeutic maneuvers and 
open surgical exploration. Patients who had been explored 
by trauma surgeons without proper urologic assessment were 
excluded from the study. Our protocol for the evaluation of 
renal trauma included initial abdominal ultrasonography, then 
abdominopelvic CECT which was done when the suspicion 
of renal trauma was raised. Laboratory works up included 
serum creatinine, hemoglobin and hematocrit values, urine 
analysis, and blood gases if indicated.

According to the approach of management, patients were 
classified into two groups. Group A included the patients 
who were treated by conservative management. Regardless of 
trauma grade, all patients who were hemodynamically stable 
after resuscitation were considered candidates for conservative 
treatment in the form of complete bed rest, broad-spectrum 
antibiotic, hydration, analgesic, serial monitoring of the 
hemodynamics, vital signs, urine color, serial hemoglobin and 
hematocrit values, and reimaging in the form of serial abdominal 
ultrasonography follow-up for the size of hematoma in all 
cases, and CECT was repeated in certain cases on discharge 
and in the late follow-up. Patients stayed in the hospital for 
strict monitoring until there were stable vital signs, clear 
urine, regression, or absence of the perinephric hematoma. 
After discharge, patients had a follow-up every 2 weeks in 
the 1st month, then every month for at least 3 months. In each 
visit, history of recurring hematuria, loin pain, or fever is taken 
with follow-up ultrasonography for tracing of the residual 
hematoma. Follow-up CECT was done in some cases with 
major kidney laceration or massive extravasation or those with 
persistent symptoms or hematomas.

Group B included the patients who indicated immediate 
interventional management for renal trauma in the form of 
angioembolization for hemorrhage, repair of renal tears, 
and partial or total nephrectomy. Post-operative follow-up 
included strict observation of vital signs and urine color, 
abdominal ultrasonography, and serial measurement of 
hemoglobin and hematocrit values.

Statistical analysis was done using the SPSS version 21. 
P < 0.05 was considered statistically significant. Chi-square 
test was used for categorical variables, Student’s t-test was 
used to test numerical variables, and Fisher’s exact test was 
used when indicated.

RESULTS

A total of 63 patients were included in study with a mean 
age of 19.22 ± 15.77 years. Demographic and clinical 
characteristics and variables of both groups are demonstrated 
in Table 1. There were no significant differences between 
both groups in all variables, except the rate of blood 
transfusion and the final outcome represented by the rate of 
nephrectomy. Different surgical interventions were done for 
the patients in Group B and included surgical exploration 
with nephrectomy in six patients, partial nephrectomy in one 
patient, and renorrhaphy in five patients. Angioembolization 
was done for two patients. Conservative management was 
completed in 43 patients. However, delayed interventions 
were required in six of the patients in Group A after variable 
duration of conservation due to complications of renal 
trauma, either before or after their discharge. One patient 
needed pigtail insertion due to infected urinoma, while two 
patients needed angioembolization for secondary hemorrhage 
after 10 and 13 days from the initial hospital admission. 
However, exploration and renorrhaphy were done in two 
patients. The first one was explored by the general surgeons 
due to associated peritonitis, while he was under conservative 
management. The second patient was explored after 5 days 
due to persistent hematuria and fever. Moreover, one patient 
had nephrectomy due to persistent hematuria, progression 
of the size of perinephric hematoma, and persistent high-
grade fever, in spite of the conservative treatment for 1 week 
[Figures 1 and 2].

The final outcomes of both lines of treatment in our study were 
successful conservative management in 43 patients in Group A 
(77% of total cases). However, 23% of patients including 
all patients of Group B and patients with failed conservative 
management in Group A indicated intervention. Surgical 
exploration resulted in high rate of nephrectomy (42.9%) 
among the primarily explored patients [Figures 2 and 3].

Follow-up duration was variable as 3–6 months after 
discharge, where the resolution of the perinephric hematoma 
was observable in all cases of the conservative management.
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DISCUSSION

The management of high-grade renal trauma represents 
a matter of controversy. Advances in the imaging and 
reproducible staging of renal trauma resulted in a considerable 

shift in treatment strategies with the reduction of surgical 
interventions and increase of the renal preservation. 
However, consensus about the indications and techniques of 
renal exploration is mostly absent. Goals of refined staging 
of the renal trauma are to provide the tools for maximizing 

Table 1: Demographic and clinical characteristics of the patients
Characteristics/variables Conservation n=49 (%) Intervention n=14 (%) P value*
Age range (mean)/years 2–70 (18±15.8) 3–55 (23.5±15.5) 0.145

Gender 0.192

Male 31 (63.3) 12 (85.7)

Female 18 (36.7) 2 (14.3)

Type of trauma

Blunt 43 (87.8) 12 (85.7) 0.573

Penetrating 6 (12.2) 2 (14)

Etiology

Motor vehicle accidents 21 (42.9) 4 (28.6)

Fall from height 20 (40.8) 5 (35.7)

Animal kick 2 (4.1) 3 (21.4)

Stab wound 4 (8.2) 1 (7.1)

Firearm injury 2 (4.1) 1 (7.1)

Grade of trauma

Grade 3 17 (34.6) 1 (7.1) 0.132

Grade 4 17 (34.6) 7 (28.6)

Grade 5 15 (30.8) 6 (64.3)

Hematuria

At presentation 25 (51%) 11 (78.6%) 0.066

At discharge 0 (0%) 0 (0%)

Blood pressure (mmHg)

At presentation

Systolic 115.10±11.57 109.29±10.72 0.153

Diastolic 71.02±10.26 67.14±9.94 0.508

At discharge

Systolic 114.69±10.43 115.38±8.77 0.784

Diastolic 73.67±7.55 73.85±7.68 0.769

Blood transfusion (units) 0.57±0.89 2.07±1.00 0.000

Hematological parameters

HB level (g/dl)

At presentation 9.62±2.07 10.21±1.75 0.001

On discharge 10.84±1.09 10.51±1.10

HCT value

At presentation 30.59±6.66 33.79±6.85

On discharge 34.20±3.58 35.36±5.00 0.000

Hospital stay (days) 10.53±3.98 9.50±7.68 0.066

Outcome/nephrectomy 1 (2) 6 (42.9) 0.001
*P value for the hematological parameters represented significant improvement between presentation and discharge in the same group and 
not the difference between both groups. HB: Hemoglobin, HCT: Hematocrit
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relatively high number of Grade 5 traumas which could be 
attributed to the aggressiveness of the traffic injuries.

Advances of the radiological and endovascular techniques and 
enhanced critical care management for trauma patients have 
been favorably reflected on the management of renal traumas.
[14] Accordingly, conservative management and minimal 
invasive interventions have been significantly facilitated and 
become favorable approaches in many trauma centers.[4,15,17] It 
has been strongly recommended as the main initial approach of 
treatment even for the high grades of renal traumas. However, 
Grade 5 traumas are still representing matters of concern and 
controversy about their candidacy for conservation. These 
controversies have been raised due to the mere presence of 
seriously injured and hemodynamically unstable patients with 
Grade 5 traumas.[4] We provided conservative management for 
all the hemodynamically stable patients including significant 
proportions with Grade 5 trauma who had successful 
managements. It is different from earlier studies which reported 
exploration rate up to 100% of Grade 5 traumas.[7]

Conservative management mandates implementation of 
a strict protocol of close observation and monitoring of 
the hospitalized patients within time-scheduled regular 
measurements of vital signs, monitoring of signs of 
bleeding, hemoglobin and hematocrit values, reimaging, and 
preparations for potential surgical intervention.[14]

Hemoglobin level is an important predictor for success of 
conservation. Although our results for hemoglobin levels 
at presentation and on discharge showed insignificant 
differences between conservative and interventional groups, 
patients of the conservative group showed significant 
improvement. It could be attributed to the avoidance of blood 
loss with surgical intervention. These findings are similar to 
other results in the literature.[15,18] Hematocrit value is also 
used as a predictor for successful management or deterioration 
of the patients.[14] Furthermore, values of hematocrit were 
not significantly different between both groups initially or 
on discharge. This could be attributed to the resuscitation 
and corrections by blood transfusion. However, they were 
significantly improved with conservative management.

the preservation of renal function and minimizing the 
complications.[5,10]

Renal trauma is common in populations aged 15–45 years, 
where it is considered the leading cause of death among 
them.[11] Males are more common than female mostly due 
to higher exposure to accidents,[12] in our study, the relevant 
demographics correlate to these findings and the high rate of 
road traffic accidents.[13]

Regarding the mechanism of trauma, blunt trauma is usually 
common, because the common etiology is the motor vehicle 
accidents.[14,15] Similar to the age of incidence of renal trauma, 
blunt trauma mechanism represented the majority of cases in 
our study, which may reflect also the high rate of road traffic 
injuries in our country.[13] Distribution of the grades of trauma 
in many studies revealed lower numbers of Grade 5 which 
usually indicates immediate intervention with a relatively 
higher rate of nephrectomy.[4,16,17] However, our study had a 

Figure 1: A 28-year-old male patient with Grade 5 left renal trauma due to motor car accident treated successfully by 
conservative approach. Abdominopelvic contrast-enhanced computed tomography showed shuttered lower pole of the left 
kidney with extravasation and perinephric hematoma. (a) At presentation: Note the associated large intravesical hematoma.  
(b) On discharge. (c) Follow-up after 3 months

a b c

Figure 2: A 27-year-old male patient presented with penetrating 
renal trauma and received conservative management which 
failed and recurred with secondary hemorrhage after 13 days 
of discharge to be treated by angioembolization. Serial 
contrast-enhanced computed tomography is presented: 
(a)  At presentation. (b) At the second presentation. (C) 1 
month after angioembolization

a

b

c
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Hematuria is an indicator of active bleeding and failure of 
conservation and the need of interventional management. It 
may not be the presenting symptom of renal trauma, where 
significant proportions of those patients present with clear 
urine.[14,19] In the current study, only 57.1% of cases presented 
with hematuria, while 42.8% had clear urine at presentation. 
Furthermore, size of the perinephric hematoma is an indicator 
for surgical intervention during initial conservation and 
during follow-up. Accordingly, with resolution of hematoma 
and renal laceration in follow imaging, grade of trauma could 
be up or downgraded.[10]

Vital signs are an important predictor of surgical intervention 
and represent the core of monitoring in the conservative 
management.[15,20] Blood pressure is usually low in the patients 
of high-grade renal traumas. Moreover, those patients who 
indicate urgent intervention are usually hemodynamically 
unstable.[4] However, resuscitation may resolve these states 
in the patients of conservative management.

In our study, intervention was carried out due to progressive 
increase of the size of perinephric hematoma, secondary 
hemorrhage, and relapse of the hemodynamic instability. 
They were similar to the previously reported indications. 
Many other indications have been reported for surgical 
intervention in the cases of failed conservative treatment 
such as persistent hematuria, fever or sepsis related to the 
trauma, urinary leakage, and compartment syndrome.[18]

There are different methods of intervention in the 
management of renal trauma itself or its complication 
including nephrectomy for severely damaged and devitalized 
kidneys or those with irreparable vascular injuries.[4] 
Renorrhaphy is usually the targeted technique that is hopeful 
to be achieved when a surgeon explores a traumatized 
kidney. Minimally invasive and endoscopic interventions 
included angioembolization for secondary hemorrhage, and 
JJ stents and percutaneous pigtail tubes for renal obstruction 
and urinary extravasation and leakage.[4] We employed all 

these approaches to resolve complications of conservative 
management. Rate of nephrectomy in the interventional 
management is variable as 11–100%.[4,12] This variability 
could be attributed to considering the laparotomies which are 
done for coexisting abdominal traumas or not.[12] Furthermore, 
renal preservation rate in the high-grade renal traumas has 
been significantly in favor of the non-operative management 
approaches. It reaches up as 84–100%, while it is variably 
low with surgical exploration as 0–82%.[4]

Conservative management has the advantages of the reduction 
of blood transfusion which is more predictable in high-
grade renal traumas.[18,20] Our results were in concordance 
with these findings. There was no statistically significant 
difference between the two groups regarding the duration of 
hospital stay. These results may ameliorate the concern that 
conservative management could prolong the hospital stay in 
comparison to surgical interventions.[4,21]

In our study, surgical intervention after failed trials of 
conservation included minimally invasive maneuvers in three 
cases, while surgical exploration resulted in nephrectomy in 
one case of the explored cases. These indications and outcomes 
may refer to the importance of the non-operative managements 
for complications of the conservative approach.[4,19]

Regarding the final outcomes in our study, conservative 
management was successful in 77% of all patients of the 
whole study which represent 87.8% of the patients who 
received it as the primary management. However, only 23% 
of patients had interventional management with high rate of 
nephrectomy up to 42.9% of patients. Neither renal trauma-
related mortality was recorded among the patients of both 
groups during hospitalization nor during follow-up. This may 
be attributable to low sample size. However, renal trauma-
related mortality rate seemed to be low and widely variable 
(0–21%) in most of the studies which have reported this 
outcome among the high-grade renal traumas.[4]

The current study targeted the management of high-grade renal 
traumas which may be difficult to enroll them in prospective 
comparative studies due to the obligatory indications for 
intervention, especially in Grade 5 traumas.[4] Accordingly, 
small sample size of the current study and, especially in 
Group B, was the main limitation toward drawing a solid 
conclusion. Furthermore, long-term follow-up for the effect 
of renal trauma on the kidney function was lacking. There 
was a difficulty to perform serial CECT follow-up in many 
cases to assess the progression of the extravasation and the 
size of hematoma due to economic reasons.

CONCLUSIONS

Surgical intervention may be associated with high rate 
of nephrectomy in high-grade renal traumas. However, 

Figure 3: A 17-year-old male patient presented with a renal 
trauma due to motor car accident and he was hemodynamically 
unstable. Contrast-enhanced computed tomography revealed 
Grade 5 right renal trauma. (a) Transverse section. (b) Coronal 
section. Immediate exploration and total nephrectomy were 
done

a b
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conservative management can be applied successfully in 
most of the hemodynamically stable patients, regardless of 
the grade of trauma. Furthermore, conservative treatment 
could limit the indication of surgical intervention to the 
minority of cases, in which it seems to be inevitable, with the 
reduction of these high possibilities of nephrectomy.
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