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Introduction

Blunt renal trauma are usually caused by high-energy 
collisions such as road traffic accidents (RTA), fall from a height 
and contact sports. They occur in 5 to 10 % of all trauma [1,2]. 
With current management, the majority of hemodynamically 
stable patients with blunt renal trauma are successfully 
managed nonoperatively [1,2]. The development of validated 
renal injury scoring system has led to improved staging of injury 
severity that is relatively easy to monitor. Injury Severity Scale 
for the kidney developed by the American Association for the 
Surgery of Trauma (AAST) in 1989 has been validated for clinical 
use and also predicts clinical outcome [3,4]. In addition, the 
improvement in trauma critical care has also led to increased 
conservative management of severe grade injuries [2,5,6]. We  

 
describe our experience of 34 blunt renal trauma cases in past 
22 months.

Methods
This is a retrospective study of 34 patients admitted 

in Tribhuvan University Teaching Hospital from June 2015 
to March 2017. All blunt renal injuries except one, which 
was hemodynamically unstable at presentation, underwent 
contrast enhanced CT scan and were graded according to AAST 
organ injury severity scale. The following data were collected: 
demographics, mechanism of injury (RTA, fall, or other), 
associated injuries, admission hemoglobin, blood transfusion, 
CT findings, renal injury grade, presence of other organ injuries 
on CT scan, type of management, indication for operative 
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intervention, operative procedures, operative findings, any other 
interventions required, hospital stay, morbidity, and mortality.

Results

Thirty four renal injuries were identified. Demograhy of 
patients is depicted in Table 1. Majority of them had fall injuries 
(62.5%) followed by RTA and assault. Pediatric age group had 
more fall injuries (eight out of 13). Other injuries associated 
with renal injury were rib fractures in 13 cases, hemothorax 
in four, pulmonary contusions in two, splenic injuries in four 
cases, liver injuries in three cases and spine fractures in two 
cases. Rib fractures occurred in 11 cases mostly in adults. Two 
cases in pediatric age group had concomitant renal arterial 
thrombosis and managed conservatively. Table 2 shows the 
AAST grading of all the blunt renal trauma. Two grade 5 
injuries needed exploration for hemodynamic unstability and 

underwent nephrectomy otherwise all cases were managed 
successful nonoperatively (Table 3 & 4). Three cases needed 
angioembolisation; one in acute stage for uncontrolled 
hematuria in 4th day and two others in 16th day and in 28th day 
for persistent hematuria due to pseudoaneurysm of lobar artery 
(Figure 1). Three cases needed percutaneous nephrostomy with 
one case needing pigtail drainage for urinoma and DJ stenting 
for concomitant renal pelvis injury. CT scan was repeated in 
11 cases; most of them repeated for grade 4 and 5 injuries and 
in cases with persistent hematuria or collection suggestive 
of urinoma seen in USG abdomen. Blood transfusions were 
needed in 25 cases. All grade 4-5 renal injuries required blood 
transfusion with one third of patients requiring transfusion in 
grade 2-3 renal injuries. Grade 1 renal injuries did not require 
any blood transfusion. There was no mortality due to blunt renal 
trauma during admission in the hospital.

Figure 1: Blunt renal Trauma Grade 4 with pseudoaneurysm of branch of lower segmental artery (a)CT angiogram (b)coronal view of 
CECT Abdomen (c) Conventional Renal Angiogram for angioembolisation.

Table 1: Demographics of patients with blunt renal trauma.

Pediatrics(<16 years) 13

Adults 21

Mean pediatric age group(years) 12(5-15)

Mean adult age group(years) 31(17-72)
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Table 2: American Association for the Surgery of Trauma (AAST).

AAST Grade of Renal injury Pediatric Adult

1 1 1

2 1 2

3 2 4

4 6 12

5(including 2 renal arterial thrombosis) 3 2

Table 3: AAST grade and clinical characteristics in paediatrics.

AAST Grade of Renal 
Injury

Mean Hb at 
Presentation (gm/

dl)

Mean Total Blood 
Transfusion 

Received (units)
Management Complications Mean Hospital 

Stay(days)

1 10.2 0 conservative None 4

2 9.4 0 conservative None 5

3 6.5 2 conservative None 6

4 6.4(4.5 -7.5) 3(2-5) conservative
Urinoma in one/

Percutaneous 
Nephrostomy placed

7

5
(excluding Renal 

arterial thrombosis)
5.1 5 Emergency 

Nephrectomy None 6

Table 4: AAST grade and clinical characteristics of patients in adults.

AAST Grade of Renal 
injury

Mean Hb at 
presentation(gm/

dl)

Mean Total blood 
transfusion 

received(units)
Management Complications/

Intervention
Mean Total hospital 

stay(days)

1 9.4 0 conservative None 3

2 10.2 0 conservative None 4

3 8(7.2-9.1) 2 conservative None 5

4 7.2(5.5 -8.5) 3(2-5) Conservative

Urinoma in three/DJ 
stent+Pigtail drainage 

in one
Percutaneous 

nephrostomy in two
Hematuria in 

three treated with 
Angioembolisation

7

5 5.5(4.5-6) 4(3-6)
Conservative/

Emergency 
Nephrectomy

None 9

Discussion
Majority of blunt renal trauma are managed conservatively 

[7,8]. The main focus in any renal trauma case is organ 
preservation while taking care of safety of the patient. As Nepal 
is an agricultural country, fall from cliff or tree while collecting 
fodder is a common cause of renal trauma in children as well 
as adults. Another cause of renal trauma is RTA, with majority 
being motorbike accidents and is mostly seen in young adults 
due to rash riding. Previous pathological kidney also makes 
the kidney susceptible to blunt trauma [9]. In this study, there 
were four hydronephrotic kidneys; the cause being congenital 
ureteropelvic junction obstruction, ectopic pelvic kidney and 
the ureteropelvic junction stone (Figure 2). Three cases needed 
percutaneous nephrostomy drainage and all subsequently 

underwent elective nephrectomy after confirmation with DTPA 
renogram.

CT scan findings and AAST renal injury grading have changed 
the management paradigm of blunt renal trauma [3,4]. Higher 
grade determines the severity of injury and also predicts the 
type of management. These cases should undergo critical care 
monitoring for few days as they may need surgical exploration 
at any point of time. There are other CT findings like size of 
perirenal hematoma, intravascular contrast extravasation and 
medial renal laceration predicting early urgent intervention 
[10,11]. The increased number of Grade 4 injury in our series 
was due to the fact that only admitted cases were included. As 
our centre is a referral centre, less severe injuries are managed 
in other hospitals and only higher grade injuries are referred. In 
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our cases, there was no contrast extravasation from main renal 
artery but many Grade 4 injuries had contrast extravasation 
from branches of segmental arteries. Of them, only one needed 
early angioembolisation for persistent hematuria. Size of 
perirenal hematoma was associated with number of blood 
transfusions but not with radiological or surgical intervention. 
The only parameter determining surgical exploration was 
hemodynamic unstability which was seen in two cases. Both 
were shattered kidneys with one had 5 mm rent in the junction 
between renal vein and IVC in addition. In cases of active 
extravasation of IV contrast, the decision of whether to undergo 

surgical exploration or angioembolization must be based on the 
presence of concomitant injuries, hemodynamic status of the 
patient and the experience of the surgical team and radiologists. 
The role of angiography and selective renal embolization in 
renal trauma is increasing and is an alternative treatment to 
laparotomy in patients who do not require immediate surgery 
[12,13]. Management of renal injuries did not differ in pediatric 
and adult age group [14,15]. All Grade 4 renal injuries, including 
one grade 5 shattered kidney were managed conservatively. 
With improved critical care, even Grade V injuries are managed 
nonoperatively in case of hemodynamic stability [16]. 

Figure 2: CT Abdomen showing (a) Grade 4 renal injury in ectopic kidney (b) Grade 5 Renal Injury with contrast extravasation and huge 
perinephric and retroperitoneal hematoma (c) Left non-enhancing kidney due to traumatic renal arterial thrombosis.

According to the study by Buckley and McAninch, the AAST 
renal injury grading system needed revision. Grade 4 should  
include all collecting system injuries, including ureteropelvic 
junction injury , segmental arterial and venous injuries and 
similarly, Grade 5 injuries, which before had included “shattered 
kidneys”, should also include renal hilar injuries (including 
thrombotic events) [17,18]. In this study, two children had 
traumatic renal arterial thrombosis (Figure 2). AAST grading has 
no special grade for such injury, so were not included in AAST 
grading system. According to Buckley and McAninch, this falls in 
Grade 5 renal injury. Similarly, one case had renal pelvis injury 
which was included in Grade 4 renal injury. 

Repeat abdominal CT imaging with a delayed phase is 
recommended between 36 and 72 hours after initial injury for 
Grades 3 through 5 blunt renal injury [19]. In our study, not all 
Grade III-IV underwent repeat CT scan and CT was not repeated 
if patient’s condition is stable and there is no persistent or 
new onset hematuria or collection in USG abdomen. Malcolm 
et al reported that even Grade IV renovascular injuries can be 
followed clinically without routine follow-up imaging unless 
complicated by urine extravasation or persistent hematuria 
[20]. Urinoma occurs in 1% to 7% of all patients with renal 
trauma and resolves spontaneously in most cases [1]. Persistent 
urinoma requires intervention in the form of retrograde DJ 
stenting or Percutaneous Nephrostomy (PCN) [21,22]. In this 
study, urinoma occurred in four patients. One resolved with 

pigtail drainage only whereas three needed urinary diversion in 
the form of DJ stent or Percutaneous Nephrostomy (PCN) tube.  
Urinoma was more common with previous pathological kidney 
like hydronephrotic kidney with ureteropelvic obstruction. 
Delayed hemorrhage occurs in 13% to 25% of Grade 3 or 4 renal 
injuries that are managed expectantly and are mostly managed 
by embolization as done in two of our cases [23]. 

The retrospective design of this study may impart inherent 
limitations and biases. Long term follow up data of all the 
patients was not present. Therefore, long-term sequella of blunt 
renal trauma on renal function and hypertension could not be 
studied.

Conclusion
Most renal injuries in hemodynamically stable patients 

can be managed conservatively. Pathological kidneys should 
always be ruled out. Delayed complication like pseudoaneurysm 
and urinoma may necessitate stringent short term follow-up. 
Angioembolisation is an effective treatment option in selective 
cases. Advancements in imaging techniques and improved 
critical care have favoured the conservative approach for even 
the severe grade of injuries.
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