
 MINIREVIEWS

Imaging in renal trauma
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Abstract
Renal injuries are classified, based on the American As-
sociation for the Surgery of Trauma classification, in to 
five grades of injury. Several imaging modalities have 
been available for assessing the grade of renal injury, 
each with their usefulness and limitations. Currently, 
plain radiographs and intravenous urography have no 
role in the evaluation of patients with suspected renal 
injury. Ultrasonography (USG) has a limited role in 
evaluating patients with suspected retroperitoneal in-
jury; however, it plays an important role during follow 
up in patients with urinoma formation. USG helps to 
monitor the size of a urinoma and also for the drainage 
procedure. The role of selective renal arteriography 
is mainly limited to an interventional purpose rather 
than for diagnostic utility. Retrograde pyelography is 
useful in assessing ureteral and renal pelvis integrity 
in suspected ureteropelvic junction injury and for an 
interventional purpose, like placing a stent across the 
site of ureteric injury. Magnetic resonance imaging has 
no role in acute renal injuries. Multidetector computed 
tomography is the modality of choice in the evaluation 
of renal injuries. It is also useful in evaluating trau-
matic injuries to kidneys with preexisting abnormalities 
and can help to define the extent of penetrating inju-

ries in patients with stab wounds in the flank region. 
The combination of imaging findings along with clinical 
information is important in the management of the in-
dividual patient. This article will describe a spectrum of 
renal injuries encountered in a trauma setting.
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Core tip: Renal trauma is frequently seen following 
blunt and penetrating injuries. Surgery, as a method 
of treatment, is frequently required in severe injuries, 
with most minor injuries managed conservatively. Apart 
from the surgical grading by the American Association, 
an imaging-based grading system is now frequently 
used and helps to decide further management. Mul-
tidetector computed tomography is now the imaging 
modality of choice and can depict even the severest in-
juries. Depending upon the imaging findings, patients 
may be taken for interventional procedures rather than 
surgery. The American Association for the Surgery of 
Trauma classification has been updated, with vascular 
injuries now included, denoting a Grade Ⅴ injury. 
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INTRODUCTION
Trauma is a leading cause of  morbidity and mortality all 
over the world. Blunt abdominal trauma accounts for 
more abdominal injuries than the less frequent penetrat-
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ing injuries[1]. Spleen and liver are the most common 
visceral organs to be affected in blunt trauma to the 
abdomen, followed by genitourinary injury, involved in 
only 3%-10% of  cases[2]. The kidneys are located high 
up in the retroperitoneum, well protected and cushioned 
by the peritoneum and abdominal viscera anteriorly and 
by the tough musculoskeletal structures of  the posterior 
abdominal wall posteriorly. The kidney is the most com-
monly injured organ of  the genitourinary system and 
renal injuries account for only 1%-5% of  all abdominal 
injuries[3]. Of  all the incurred injuries, over 95% are 
minor injuries and can be managed with conservative 
therapy with no significant complications. It is only the 
more grave injuries, like renal fracture or shattering, 
renal pedicle injury or avulsion and severe pelvicalyceal 
system (PCS) injury, which require active intervention or 
even surgery. Contrast enhanced computed tomography 
(CECT) is the modality of  choice for evaluation of  renal 
injures today and can delineate the various grades of  in-
jury and associated complications[1-4].

IMAGING MODALITIES AND 
INDICATIONS
A computed tomography (CT) scan performed with 
contrast enhancement is the modality of  choice for 
evaluating renal injuries today. CT is easily available these 
days at most trauma centers, provides images that are 
easy to interpret and can demonstrate all the findings 
which correlate with surgical observation. Administra-
tion of  contrast also provides information about renal 
vessels and renal function which is useful in evaluating 
devascularization and pelvicalyceal system injury[1-5]. 
Ultrasonography (USG), intravenous pyelogram (IVP), 
magnetic resonance imaging (MRI) and arteriography 
are various other imaging modalities used in radiological 
evaluation in a suspected renal injury, with each having 
its limitations. Apart from CT, USG is the other modal-
ity which has always been at hand and has evolved with 
time and upgrading of  machines. Nowadays, portable 
USG machines with higher resolution and better Dop-
pler capabilities are widely available at most centers. 
Because of  its benefits, like portability, no radiation 
exposure, minimal scanning time, ease of  performing at 
bedside while the patient is being evaluated and managed 
in an emergency, and contrast agents not being used, 
USG has become an initial screening tool performed in 
all patients with an abdominal injury. It has a sensitivity 
of  80%-90% for detecting intra-abdominal fluid but is 
relatively insensitive for parenchymal injuries and retro-
peritoneal hemorrhage[1,2,6,7].

Patients sustaining trauma undergo a total clinical 
and radiological evaluation. A focused assessment so-
nography in trauma (FAST) is done as part of  this initial 
evaluation. FAST is done to look for the presence of  
intraperitoneal fluid, which in trauma settings suggests 
hemoperitoneum. It allows the timely diagnosis of  po-
tentially life threatening hemorrhage and acts as a deci-

sion making tool to help determine the need for transfer 
to the operating room, CT scanner or angiography suite. 
A positive FAST correlates well with associated abdomi-
nal injury[1,2,6,7]. However, USG is insensitive for retro-
peritoneal hemorrhage and may not pick up minor renal 
injuries. The presence of  free fluid in a hemodynamically 
unstable patient warrants surgical exploration. Hemody-
namically stable patients with free fluid in the abdomen 
or patients with hematuria, even without free fluid in the 
abdomen, need further evaluation with CECT[3,4].

MRI is an alternative in patients who have contra-
indications to administration of  contrast or sometimes 
in pregnant patients. It provides good anatomic details 
but is time consuming and suffers the brunt of  motion 
artifacts in these acutely injured patients. It provides 
only limited excretory information as dilution of  ex-
creted contrast leads to poor resolution, superimposed 
with the poor breath holding capabilities of  these pa-
tients. Angiography is seldom performed for suspected 
renal injuries as CT can non-invasively provide all the 
required information. Angiography is now performed 
only with intent of  treatment of  certain conditions, like 
embolization for pseudoaneurysm or active bleeding and 
thrombolysis and stenting for revascularization of  acute 
renal artery thrombosis. The European Association of  
Urology (EAU) has laid down guidelines for performing 
radiological evaluation in suspected renal injury.

EAU Guidelines on Radiographic Assessment[3]: (1) 
any patient with hematuria (macroscopic or microscopic) 
with hemodynamic instability (systolic blood pressure < 
90 mmHg); (2) patients sustaining rapid deceleration inju-
ry and/or with significant associated injuries; and (3) renal 
injuries (hematuria) in hemodynamically stable patients.

IMAGING PROTOCOL
FAST
The use of  focused ultrasonography has now become an 
extension of  the physical examination of  the trauma pa-
tient and is conveniently used in the primary survey and 
triage of  patients[1-5]. Mostly, kidneys are imaged as a part 
of  the routine abdominal scan performed to look for 
injuries of  other commonly injured abdominal viscera. It 
can detect renal lacerations but cannot definitely assess 
their depth and extent and does not help in differenti-
ating extravasated blood from a urinoma. There is the 
chance one could miss a small lesion, with a retroperito-
neal hemorrhage or when there is a concomitant other 
solid visceral injury present. In the presence of  hematu-
ria, even a negative scan does not rule out an underlying 
injury and a decision on further management is based 
on the clinical status of  the patient[2,3]. The protocol for 
the management of  patients with suspected renal injury 
broadly divides patients into three groups: (1) patients 
with hemodynamic instability usually warrants surgical 
exploration, whereas patients who have been stabilized 
after initial poor scores may undergo a CT scan or a re-
peat FAST and further decisions can be taken according-
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ly; (2) patients who are hemodynamically stable and have 
hematuria should undergo a CT scan; and (3) patients 
who are hemodynamically stable, have no hematuria and 
negative FAST results should be followed up with clini-
cal observation of  at least 6 h duration.

CT
Multidetector computed tomography is considered the 
gold standard method for the radiographic assessment 
of  patients with renal trauma and has completely re-
placed IVP[1-5,8-10]. 

With a short examination time, CT provides all the 
necessary information relating to the degree of  paren-
chymal injury with or without involvement of  PCS and 
renal vascular injuries and also provides information 
regarding the functional status of  the kidneys. Doing a 
phasic scan also helps in differentiating active hemor-
rhage from urine extravasation. With the wider avail-
ability of  newer CT machines and helical multislice scan-
ners, much faster scanning, increased volume coverage 
and improved multiplanar reconstruction ability now 
can provide high quality images with shorter time on the 
table for the patient. As most of  the patients undergoing 
CT scan are not so co-operative in breath holding, mo-
tion artifacts can frequently compromise the study and 
lead to added confusion in interpreting the scan. Faster 
imaging with multislice scanner and multiplanar recon-
struction can help to overcome these problems and pro-
vide an accurate assessment of  injury.

CECT scan protocol
A CT scan should be performed after intravenous con-
trast administration (75-100 mL of  non ionic contrast 
agent, 300-400 mg concentration of  iodine). It helps dif-
ferentiate minor injuries from those requiring aggressive 
management. Usually the imaging is done in the portal 
venous phase, 45-60 s after initiation of  contrast injec-
tion. This corresponds to the early nephrographic phase 
of  renal parenchymal enhancement which is suited for 
picking up the parenchymal lacerations and devascular-
ized segments, if  any[1,2,11-13]. Also, optimal contrast in the 
renal arteries at this time helps to evaluate renal pedicle 
injury. Further additional delayed scans may be needed 
and should be tailored according to the information re-
quired and individualized to reduce radiation dose. An 
immediate delayed phase scan can be added to confirm 
an arterial extravasation if  seen in the earlier scan, which 
will now be seen to spread with contrast density higher 
than that in the adjacent arteries. If  a PCS injury is sus-
pected, a 3 to 5 min limited section low dose delayed 
scan can help to confirm a urinary extravasation[1,2,10,12,13]. 

AMERICAN ASSOCIATION FOR 
THE SURGERY OF TRAUMA 
CLASSIFICATION
Ever since the development of  the organ injury scaling 

in 1987 for studying the effects of  trauma on several 
organs, there have been several modifications, with in-
depth understanding in management of  these patients 
and with the development of  several classification scales 
based on both imaging and surgical standards[1,2,10]. The 
Committee on Organ Injury Scaling of  the American 
Association for the Surgery of  Trauma (AAST) has 
developed a widely accepted grading scale which also 
ensures a common consensus between surgeons and ra-
diologists for proper management of  renal injuries[1-3,5,8]. 
Abdominal CT or direct renal exploration is used to 
accomplish injury classification. As for other injured or-
gans, the ASST classification system is the now the stan-
dard adopted method for radiological reporting and the 
classification system used in renal trauma. Renal injuries 
are divided in to five grades.

Terminology constellation 
Contusion is described as an ill-defined and poorly mar-
ginated hypodense area of  decreased enhancement on 
the nephrographic phase that may show delayed or per-
sistent enhancement (Figure 1A). 

Infarctions can be confused with contusions. Infarcts 
are wedge shaped, sharply marginated hypodense areas 
seen on the nephrographic phase and show no delayed 
enhancement (Figure 1B and C). 

Subcapsular hematomas are seen as crescentic or 
biconvex area of  blood collection along the renal con-
tour, causing flattening or depression of  the underlying 
renal surface (Figure 1D). These are differentiated from 
“perinephric hematoma” (Figure 1E) which is confined 
between the renal parenchyma and Gerota’s fascia, 
outlining the renal contour extending over a wider area 
without producing flattening or depression of  renal 
margins, and occurs following a laceration of  the renal 
capsule. 

Lacerations are irregular linear hypodense areas of  
parenchymal defect reaching up to the surface, causing 
disruption of  parenchymal continuity. It may be complex 
with variable width of  the clefts that may be filled with 
blood clots. They also do not show enhancement.

Shattered kidney refers to multiple lacerations caus-
ing gross disruption and fragmentation of  the renal 
parenchyma, often associated with renal function com-
promise, injuries to the collecting system with urinary 
extravasation and severe hemorrhage with active arterial 
bleeding. The fragments may retain their blood supply if  
spared or may be completely devascularized.

Pseudoaneurysm is a focal rounded well circum-
scribed lesion within the renal parenchyma or in the lac-
erated segment that shows intense arterial enhancement 
similar to that of  the attenuation of  the blood pool and 
washout synchronous to the blood pool. There is no ex-
pansion on delayed phase scans[1,2].

Active arterial extravasations: focal ill defined areas 
of  contrast leak with different configurations with high 
attenuation values (85 to 370 HU)[2] on early scans and 
will appear as more hyper-attenuating than the blood 
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pool and show spread and expansion in to surrounding 
tissue on a delayed scan[1,2].

Grade Ⅰ injury 
Grade Ⅰ injury is characterized by contusion or non-
expanding subcapsular hematoma without parenchymal 
laceration. Other finding would include limited perineph-
ric hematoma and small subsegmental infarct. Grade Ⅰ 
injuries account for most renal injuries (approximately 
80%) presenting clinically with mild or gross hematuria 
and are managed conservatively[1,2](Figure 2). 

Grade Ⅱ injury 
Grade Ⅱ renal injuries are characterized by nonexpand-
ing perinephric hematoma confined to the retroperitone-
um or cortical laceration < 1 cm deep without involve-
ment of  the collecting system. Other associated findings 
are thickening of  the lateroconal fascia, compression of  
the colon, and displacement of  the kidney by the peri-
renal hematoma. These patients are managed conserva-
tively (Figure 3).

Grade Ⅲ injury 
It is only the depth of  the renal laceration which dif-
ferentiates a Grade Ⅱ injury from Grade Ⅲ. Grade Ⅲ 
renal injuries are characterized by nonexpanding peri-
nephric hematoma confined to the retroperitoneum 
and by laceration extending more than 1 cm in depth. 
The laceration may involve the medulla but there is no 
PCS injury which is determined on the excretory phase 
image by demonstrating a lack of  urinary extravasa-
tions (Figure 4).

Grade Ⅳ injury 
Grade Ⅳ injury includes injuries of  the main renal artery 
or vein with contained hemorrhage and injury leading 
to segmental devascularization and lacerations involving 
the PCS. In addition, multiple renal lacerations, expand-
ing subcapsular hematomas and fractured kidney are 
included in this grade. The presence of  a hematoma in 
the perihilar location and medial aspect of  the kidney or 
deeper lacerations extending up to the hilum should raise 
the possibility of  PCS injury and an excretory phase scan 
is needed to confirm the urinary leak (Figures 5-7).

Grade Ⅴ injury 
Grade Ⅴ is the highest grade of  renal injury, character-
ized by avulsion of  the pelviureteric junction (Figure 
8). It occurs as a result of  a sheering injury at this point 
of  fixation as it gets stretched over the transverse pro-
cess and leads to PUJ disruption. They can be partial or 
complete, with the presence of  a hematoma or urinoma 
in the medial and perihilar region of  the kidney. Ex-
travasation of  opacified urine on excretory phase scans 
(Figure 8B-D) with opacification of  the ureter distal to 
the injury helps confirm the diagnosis and differentiate 
complete from partial injury. In complete avulsion, no 
ureter beyond the injury would be seen and the patient 
would need a surgical repair, while in a partial tear, there 
will be opacification of  the ureter distally and these pa-
tients could be managed by minimal invasive techniques 
like placing a ureteric stent across the injury site or uri-
nary diversion through a percutaneous nephrostomy 
tube. Surgery may be opted for if  the above conservative 
methods fail to heal the injury.
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Figure 1  Terminology constellation. A: Contusion. Axial contrast enhanced computed tomography (CECT) section showing an ill-defined and poorly marginated hy-
podense area of decreased enhancement (arrow) suggestive of intra-parenchyma contusion; B, C: Infarction; B: Axial CECT; C: Axial T2 weighted magnetic resonance 
imaging (MRI) image showing infarcts as wedge shaped, sharply marginated hypodense area on computed tomography (arrow) and hypointense area on T2W MRI 
image (arrow); D: Subcapsular hematoma. Axial CECT section showing hypodense area of blood collection along the renal contour causing flattening or depression of 
the underlying renal surface (arrow). Also, there is associated perirenal hematoma (black arrow); E: Perirenal hematoma. Axial CECT image showing hypodense area 
of fluid collection (arrows) around the left kidney confined within the Gerota’s fascia and not producing flattening of the renal contour.
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Other types of  injuries include renal pedicle injury 
(Figure 9) and shattering of  renal parenchyma (Figure 
10) with or without urinary or arterial contrast extravasa-
tion. Renal pedicle injury can lead to thrombosis of  the 
artery (Figure 9A) or vein and subsequent devascular-
ization of  the kidney or complete laceration leading to 
the avulsion of  the renal pedicle. It is commonly seen 
in injuries where there is sudden deceleration injury or 
hyperextension of  the spine leading to stretching of  the 
renal vessels in the retroperitoneum and intimal tear with 
subsequent thrombus formation that occludes the main 
renal artery. The site of  occlusion is seen as the cutoff  
of  the main renal artery on a contrast enhanced CT scan 
with the absence of  renal parenchymal enhancement. 
There would be no perinephric hematoma. In some 
cases, there may be an intact blood supply from capsular, 
peripelvic and periureteric vessels which produce a thin 
capsular and subcapsular enhancement, referred to as 
the “cortical rim sign”. Another finding that may sug-
gest devascularization is retrograde filling of  the ipsilat-
eral renal vein (Figure 9B) from the inferior vena cava. 
Renal pedicle avulsion on the other hand is a complete 
tear of  all the layers of  the vessel wall and so will have a 
hematoma around the aorta and renal hilum with active 
contrast extravasation from the disrupted stump. There 
will be no renal perfusion. These patients show signs of  

hemodynamic instability and it may prove lethal if  not 
managed in time. Renal vein injuries are extremely un-
common. On a CECT, there may be the presence of  a 
filling defect in the enlarged renal vein or signs of  back 
pressure changes, such as nephromegaly with differential 
and delayed progression on the nephrogram compared 
to the normal opposite kidney. A complete transaction 
of  the renal vein may not be assessed on CT but may be 
suspected in the presence of  a large perihilar or expand-
ing hematoma.

The ASST does not describe pseudoaneurysm or ac-
tive bleeding (Figure 11) in any of  the grades as it is a 
surgical grading system based on the appearance at sur-
gery, but there are several radiological grading systems 
which classify them into higher renal injury categories 
needing either close follow up or surgical or endovascu-
lar interventions[5,13]. In a well preserved renal function, a 
pseudoaneurysm or focal arterial extravasation could be 
effectively embolized, leaving surgery as an option for 
more severe injuries.

Modification of AAST classification 
Grades Ⅰ, Ⅱ and Ⅲ remain unchanged[14] (Table 1).

Change in Grade Ⅳ 
Originally: renal lacerations involving the collecting sys-

279

Figure 2  Grade Ⅰ injury. A: Axial; B: Coronal contrast enhanced computed tomography (CECT) image of a 40-year-old male patient who had sustained a road traf-
fic accident, shows a small contusion at upper pole of left kidney (Grade Ⅰ injury). Also seen is a small wedge shaped hypodense area of infarct at lower pole of right 
kidney; C: Axial CECT image of another patient (25-year-old male with blunt trauma) showing a larger area of contusion at upper pole of right kidney.
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Figure 3  Grade Ⅱ injury. A: Axial contrast enhanced computed tomography (CECT) section of 24-year-old male patient who had blunt trauma to the abdomen, 
showing a small superficial irregular and linear hypodense area of laceration (arrow) involving the posterior cortex of left kidney with mild perinephric hematoma. No 
pelvicalyceal system injury; B: Axial; C: Coronal CECT images of 27-year-old male patient with blunt trauma showing perirenal hypodensity (arrows) surrounding the 
left kidney and confined within the Gerota’s fascia. 
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tem, injuries involving the main renal artery or vein with 
contained hemorrhage, and segmental renal infarctions.

Revision: adds segmental arterial and venous injury, and 
laceration to the renal pelvis or pelviureteric junction. 
Shattered kidney is now in Grade Ⅳ from Grade Ⅴ.

Change in Grade Ⅴ 
Originally: included shattered kidney, pelviureteric junc-
tion injury and laceration or avulsion of  main renal ar-
tery or vein.

Revision: now includes only vascular injury (arterial or 
venous), i.e., laceration, avulsion or thrombosis.

Management of renal injury
The radiological assessment and reporting of  the renal 
injury should provide a clear insight of  the grade and se-
verity of  injury following the ASST renal injury grading 

system that helps to decide on the treatment options for 
these patients. Although not detailed in the classification 
system, active arterial extravasation and pseudoaneurysm 
should suggest a higher grade injury and patients should 
be kept under close follow up and be provided with early 
intervention if  needed[1,2]. Most renal injuries are low 
grade (Grades 1-3) and treated conservatively. However, 
intervention may be needed in these cases in the pres-
ence of  active arterial bleeding which can, in most cases, 
be taken care of  by angiographic embolization, with 
surgery needed in those with hemodynamic instability. 
Grade 4 injuries can also be given a trial of  conservative 
management provided the patient is hemodynamically 
stable, with no expanding hematomas. The PCS injury 
and urinary extravasation can also be resolved with a 
conservative approach, sometimes assisted with stenting, 
percutaneous nephrostogram or drainage of  urinoma. 
In cases resolution failure, surgical repair or nephrec-
tomy may be warranted. Grade 5 injuries with complete 
ureteropelvic disruption and renal pedicle avulsion need 
surgical repair. However, partial ureteropelvic injury can 
be managed with stenting or proximal urinary divergence. 
Renal artery thrombosis and devascularization can be 
managed with thrombolysis or stenting to preserve renal 
function if  intervention is within a few hours of  injury. 
Others may need a nephrectomy. Partial nephrectomy 
remains an option in those in whom a reasonable amount 
of  functional renal parenchyma can be preserved[1,2,3,10]. 
Surgical exploration has been frequently performed for 
penetrating wounds until recently. However, stable pa-
tients with low-velocity gunshot and stab wounds of  a 
minor degree may be managed conservatively with wider 
antibiotic coverage and follow up. Penetrating wounds 
should be explored only if  they involve the hilum or are 
associated with urinary leak or active bleeding[2,3].

Follow up imaging
Follow up imaging is sometimes needed to look for 
resolution of  injuries. It is usually not indicated for 
Grade Ⅰ-Ⅲ blunt renal injuries and Grade Ⅳ renal in-
juries without urinary extravasation. Follow up imaging 
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Figure 5  Grade Ⅳ injury. Segmental infarction. Contrast enhanced computed 
tomography axial section of a 6-year-old child who sustained blunt trauma. 
Sharply marginated nonenhancing hypodense area involving the posteromedial 
cortex of left kidney.

Dayal M et al . Imaging in renal trauma

Figure 4  Grade Ⅲ injury. Contrast enhanced computed tomography (CECT) 
images of a 27-year-old male patient who had a stab injury in the left flank. A: 
Axial section showing a deep laceration (arrow) reaching up to the hilum; B: 
Coronal section showing the deep laceration at mid pole with disruption of the 
pararenal fascia and a large hematoma (star) lateral to it; C: Axial delayed im-
age in excretory phase showed no excreted contrast extravasation.
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Figure 6  Grade Ⅳ injury. Laceration involving the pelvicalyceal system (PCS). Contrast enhanced computed tomography (CECT) images of a 7-year-old male who 
had a fall from height with resulting blunt trauma to the abdomen. A: Axial; B: Sagittal section showing deep laceration in lower pole of the right kidney extending up 
to the renal hilum; C: Sagittal section; D: Thick coronal maximum intensity projection image of the excretory phase shows leakage of excreted opacified urine (arrow) 
through the laceration suggesting PCS injury with resultant urinoma (a) formation around lower pole of right kidney.

Figure 7  Grade Ⅳ injury. Fractured kidney. Contrast enhanced computed tomography (CECT) and magnetic resonance imaging (MRI) images of a 58-year-old 
female patient who sustained renal tubular acidosis and had significant hematuria. A: Sagittal CECT; B: Coronal T2 weighted MRI section showing a large lacera-
tion with hematoma extending through the mid pole of the right kidney dividing the kidney into two parts and separating the poles wide apart; C: Coronal maximum 
intensity projection image of the excretory phase did not show any urinary leak with opacification of the ureter; D: Volume rendered reconstructed image showing the 
fractured kidney through its waist. 

A B
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BA

a a
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(CECT) is indicated in patients who had Grade Ⅳ inju-
ries with urinary leak on previous scan, Grade Ⅴ renal 
injuries that were managed conservatively, patients with 
signs of  complications (fever, fall in hematocrit level 
or clinical instability) and with other associated comor-
bidities[3,15].

CONCLUSION
Patients with hematuria after abdominal trauma should 
raise suspicion for renal injury; however, hematuria may not 

be present in patients with main renal artery thrombosis 
and devascularization. Radiological evaluation is needed to 
further confirm and grade the injury. FAST is a rapid and 
well accepted tool for triage of  these patients. CECT is the 
modality of  choice to grade the renal injuries based on the 
AAST classification system and also to look for associated 
complications. CT, usually performed in a single phase (early 
nephrographic), provides information about parenchymal 
injuries and it is in this phase that other visceral organs can 
also be evaluated. However, to seek further information 
regarding renal function, PCS injury and confirming arterial 

Figure 8  Grade Ⅴ injury. Ureteropelvic junction injury (revised stage Grade IV). Contrast enhanced computed tomography images of a 30-year-old female patient 
who sustained blunt abdominal trauma. A: Axial section showing deep laceration in posteromedial cortex of left kidney involving the hilum with perinephric and perihi-
lar hematoma; B: Excretory phase axial section showing leak of opacified urine from the pelviureteric junction which tracks along the medial aspect of kidney; C: Axial 
maximum intensity projection (MIP); D: Coronal MIP image showing the extravasated opacified urine from the renal pelvis and tracking in the retroperitoneum along 
the course of ureter.

A B

C D

Figure 9  Grade Ⅴ injury. Renal vascular injury. Devascularization following renal artery thrombosis. A: Axial contrast enhanced computed tomography (CECT) sec-
tion at the level of left renal artery of a 48-year-old male patient who had blunt trauma to the abdomen, showing non-enhancing left kidney with abrupt cutoff of the 
enhancing proximal segment of left main renal artery (arrow) with non enhancing distal segment; B: Axial CECT scan of a different patient shows reflux of contrast in 
to the right renal vein (arrow) from inferior vena cave of the decasualized right kidney, also a sign seen in devascularized kidneys. 
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extravasations, additional delayed images may be acquired. 
Most renal injuries can be managed conservatively. Proce-
dures like urinary divergence, stenting for PCS or ureteric 
injury, and angioembolization for pseudoaneurysm or active 
bleeding, are minimally invasive procedures which expand 
the borders for conservative management and surgery is 
needed only in those with higher grade injuries or in those 

with failure of  conservative management.
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