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	1. RENAL
TRAUMA
  



	3. •UPTO 90%
RENAL INJURY
IS  DUE TO
BLUNT TRAUMA
 


	4. •IT IS SEEN  IN 10%
OF PATIENTS WITH
SIGNIFICANT
ABDOMINAL
TRAUMA
 



	6. •WHEN THE KIDNEY  IS
THE ONLY ORGAN
DAMAGED THE
INJURY IS MINOR IN
AROUND 98%CASES
 


	7. PREEXISTING RENAL
ABNORMALITIES WHICH  INCREASE
THE RISK OF TRAUMA
• TRANSPLANT KIDNEY
• HORSESHOE KIDNEY
• ECTOPIC KIDNEY
• PEDIATRIC KIDNEY
• RENAL TUMORS AND CYSTS
• HYDRONEPHROSIS
 


	8. INDICATIONS OF IMAGING  THE
KIDNEYS AFTER BLUNT
TRAUMA
• GROSS OR MICROSCOPIC
HEMATURIA
• PLUS ANOTHERE SIGN OF RENAL
DAMAGE IN PARTICULAR SHOCK
OR SIGNIFICANT OTHER
ASSOCIATED INJURIES
(CONTUSION OR HEMATOMA OVER FLANK ,FRACTURES OF
LOWER RIBS,TRANSVERSE PROCESS OR THORACOLUMBAR
SPINE)
 


	9. • HISTORICALLY IVU  WAS
THE FAVOURED
MODALITY FOR RENAL
TRAUMA BUT NOW
LARGELY REPLACED BY
CROSS SECTIONAL
IMAGING
 


	10. • IN THE
HEMODYNAMICALLY
UNSTABLE  PATIENT
SINGLE SHOT IVU(FULL
LENGTH FILM 15MIN AFTER
CONTRAST INJECTION)MAY
BE CONSIDERED.
 


	11. • IT MAY  OFFER
CONFIRMATION OF
PRESENCE OF
FUNCTIONING
CONTRALATERAL KIDNEY
AND SOME GROSS
INFORMATION ABOUT THE
INJURED KIDNEY.
 


	12. •THE ABSENCE OF
UNILATERAL
EXCRETION
SUGGESTS  MAJOR
VASULAR
INJURY(RENAL
ARTERY AVULSION).
 


	13. • Traumatic occlusion
of  the main renal
artery (category III) in
a 17-year-old boy
who had sustained
blunt abdominal
trauma. (a)
Intravenous urogram
demonstrates poor
visualization of the left
kidney.
 


	14. • Kidney trauma.  Grade
3 renal laceration on
abdominal
radiograph.
Abdominal radiograph
after intravenous
contrast
administration shows
very diminished left
nephrogram and no
urinary contrast
extravasation.
 


	15. • LARGE RETROPERITONEAL,
•  PERINEPHRIC AND
SUBCAPSULAR HEMATOMAS
MAY BE IDENTIFIED AS SOFT
TISSUE SWELLING WITH LOSS
OF PSOAS SHADOW.
 


	16. •DISRUPTION OF
PELVICALYCEAL
SYSTEM MAY  BE
SEEN AS
EXTRAVASATION OF
OPACIFIED URINE.
 


	17. • Intravenous urogram
shows  medial perinephric
contrast material
extravasation on the left
side with a normal-caliber
ureter distally (arrows),
findings that indicate that
ureteral continuity has
been maintained.
Pelvocaliectasis is also
present, a finding that is
consistent with bilateral
ureteropelvic junction
obstruction.
 


	18. • extravasation of
contrast  from the right
kidney, and a
functioning left
kidney.
 





	22. FEDERLE CLASSIFICATION
  


	23. USG
• extensively used  in trauma
• PARENCHYMAL,SUBCAPSULAR AND
PERINEPHRIC HEMATOMA CAN BE
SEEN ACUTELY AS ECHO POOR
AREAS BECOMING MORE
HETEROGENOUS AND
ECHOGENIC WITH TIME
 


	24. • Renal trauma  with a
renal hematoma with
increased
echogenicity and
diminished vascularity
and a small perirenal
hematoma of the right
kidney
 


	25. Hematoma with diminished
vascularity
  


	26. • Perirenal hematoma
  


	27. Laceration of the  lowerpole
 


	28. Long section ultrasound  image-
right kidney
 


	29. •DISRUPTION OF
RENAL PARENCHYMA
WITH  CAPSULAR
TEARSAND
URINOMAS MAY BE
IDENTIFIED
 


	30. •COLOUR FLOW AND
SPECTRAL
DOPPLER  MAY
ALLOW DIAGNOSIS
OF PEDICLE
INJURIES
 


	31. •80% OF RENAL
PARENCHYMAL
LESIONS  MAY BE
MISSED ON USG
 


	32. CT
IT IS CURRENTLY
MODALITY  OF
CHOICE
 


	33. • HYPERACUTE AREAS  OF
HEMORRHAGE APPEAR
AS ILL DEFINED
HYPERDENSE AREAS
• HEMATOMA APPEAR AS
INTERMEDIATE DENSITY
 


	34. SUBCAPSULAR
HEMATOMA(crescent
shape)
PARENCHYMAL
HEMATOMA
PERINEPHRIC
HEMATOMA(mostly
posterior)
  


	35. •RENAL
LACERATIONS /TEARS
APPEAR AS
IRREGULAR  LOW
DENSITY LINEAR
AREA CROSSING THE
PARENCHYMA
 


	36. •FRACTURES ARE
LACERATIONS THAT  EXTEND FROM
HILUM TO THE EXTERNAL SURFACE
OF KIDNEY
• MULTIPLE RENAL FRAGMENTS ARE
REFERRED AS SHATTERED
KIDNEY
 


	37. • THE COMMONEST  VASCULAR INJURY
TO KIDNEY IS RENAL
ARTERY
DISRUPTION.WHICH
APPEAR AS NON PERFUSION OF
KIDNEY.
• IDENTIFIED ON CT AS FOCAL
INFARCTS
 


	38. •TRAUMATIC RENAL
VEIN THROMBOSIS
LEAD  TO PERISTENT
NEPHROGRAM
SOMETIMES WITH THROMBUS
BEING DEMONSTRATED IN
RENAL VEIN
 



	40. DENSE PERSISTENT
NEPHROGRAM
  


	41. •CONTRAST
EXTRAVASATION
AT PUJ IS
ASSOCIATED
WITH  INJURIES AT
THIS SITE.
 


	42. • Excretory-phase CT
scan  demonstrates
extensive
extravasation of
contrast-enhanced
urine admixed with
the hematoma, a
finding that
demonstrates that the
laceration has
disrupted the integrity
of the collecting
system.
 


	43. • Drawing illustrates  a
focal intrarenal
hematoma.
 


	44. • Renal contusion
(category  I) in a 46-year-
old man who had
sustained blunt
abdominal trauma.
Contrast-enhanced
nephrographic-phase
helical CT scan
demonstrates a focal
area of decreased
contrast enhancement in
the interpolar region of
the left kidney
(arrowhead).
 


	45. • Drawing illustrates  a
subcapsular
hematoma.
 


	46. • 26-year-old woman
with  grade I injury.
Drawing shows
subcapsular
hematoma.
 


	47. • 26-year-old woman
with  grade I injury.
Contrast-enhanced
CT scan at early
excretory phase
shows crescent-
shaped fluid collection
(arrows) between
renal capsule and
renal parenchyma.
 


	48. • Subcapsular hematoma  (category
I) in a 40-year-old man who had
sustained blunt abdominal trauma.
Contrast-enhanced helical CT
scan demonstrates a subcapsular
fluid collection (straight white
arrows) flattening the
posterolateral contour of the left
kidney. There is minimal cortical
laceration (black arrow). Note also
the subcutaneous emphysema in
the left side of the back (curved
arrow). A chest tube had been
inserted for a left pneumothorax
(not shown).
 


	49. • Drawing illustrates  a
small cortical
laceration.
 


	50. • 40-year-old man  with
grade II injury to left
kidney. Drawing
shows cortical
laceration less than 1
cm deep and
perinephric
hematoma.
 


	51. • 40-year-old man  with
grade II injury to left
kidney. Contrast-
enhanced CT scan at
corticomedullary
phase shows cortical
laceration (arrow) and
perinephric
hematoma
(arrowheads).
 


	52. • Simple renal  laceration (category
I) in a 30-year-old woman who had
sustained blunt abdominal trauma.
Contrast-enhanced multidetector
helical CT scan reveals a small,
hypoattenuating laceration
crossing the interpolar region of
the left kidney (white arrow)
associated with a limited
perinephric hematoma. A hepatic
laceration (black arrow) and
hemoperitoneum in the Morrison
pouch (arrowheads) are also
seen.
 


	53. • Drawings illustrate  a
segmental infarct.
 


	54. • Subsegmental renal  infarction
(category I) in a 47-year-old
man who had sustained blunt
abdominal trauma. Contrast-
enhanced CT scan
demonstrates a sharply
demarcated, wedge-shaped
area of decreased attenuation
in the interpolar region of the
right kidney (solid arrow). Note
also the evidence of subtle
hemorrhage in the right renal
hilum (open arrow).
 


	55. • Drawing illustrates  a
laceration that
extends to the
medulla but does not
involve the collecting
system.
 


	56. 5-year-old boy with  grade III injury. Drawing shows
laceration more than 1 cm deep and perinephric
hematoma.
 


	57. • 5-year-old boy  with
grade III injury.
Contrast-enhanced
CT scan at early
excretory phase
shows cortical
laceration (arrow)
more than 1 cm deep
and perinephric
hematoma.
 


	58. • Major renal  laceration without
involvement of the collecting
system (category II) in a 32-year-
old woman who had sustained
blunt abdominal trauma. Contrast-
enhanced helical CT scan reveals
a laceration in the posterolateral
aspect of the middle portion of the
left kidney (arrows) associated
with perinephric hematoma. No
urine extravasation was seen on
excretory-phase scans (not
shown).
 


	59. • Drawing illustrates  a
deep parenchymal
laceration involving
the collecting system.
 


	60. 6-year-old boy with  grade IV injury to right kidney.
Drawing shows laceration extending through renal
collecting system.
 


	61. • 6-year-old boy  with
grade IV injury to right
kidney. Thin-slab
maximum-intensity-
projection CT scan in
oblique coronal plane
obtained at
corticomedullary
phase shows
laceration throughout
parenchyma (arrow).
 


	62. • 6-year-old boy  with
grade IV injury to right
kidney. Maximum
intensity projection
shows leakage of
contrast material
(arrows) caused by
laceration of
collecting system.
 


	63. • 6-year-old boy  with
grade IV injury to right
kidney. Volume-
rendering oblique
coronal image shows
leakage of contrast
material (arrows).
 


	64. 21-year-old woman with  grade V injury
to left kidney. Drawing shows shattered
kidney.
 


	65. • 21-year-old woman
with  grade V injury to
left kidney. Contrast-
enhanced CT scan at
early excretory phase
shows shattering
(arrow).
 


	66. • 37-year-old man  with
grade V injury to left
kidney. Drawing
shows laceration of
main renal artery
resulting in
devascularization of
affected kidney.
 


	67. • 37-year-old man  with
grade V injury to left
kidney. Contrast-
enhanced CT scan at
nephrographic phase
shows hematoma
(arrows) around left
renal artery and lack
of enhancement of
kidney.
 


	68. • Segmental renal  infarction
(category II) in a 34-year-old
man. Contrast-enhanced
helical CT scan demonstrates
a sharply demarcated area of
decreased contrast
enhancement in the posterior
upper pole of the right kidney,
a finding that is consistent with
occlusion of the dorsal
segmental branch of the renal
artery. Note also the splenic
laceration with perisplenic
hematoma (arrows).
 


	69. • Drawing illustrates
multiple  renal
lacerations
 


	70. • Multiple renal  lacerations
(category III) in a 9-year-old boy
who had sustained blunt
abdominal trauma and
intraabdominal injury. Contrast-
enhanced nephrographic-phase
helical CT scan shows several
deep lacerations of the interpolar
region of the right kidney (straight
arrows) associated with areas of
active arterial extravasation
(curved arrows). Note the anterior
displacement of the duodenum
(D), pancreas (P), and inferior
vena cava (V). Hemoperitoneum
(H) is seen in the Morrison pouch.
 


	71. • Contrast-enhanced
helical CT  scan
demonstrates a
devitalized upper pole of
the right kidney due to
segmental infarction (R).
Note the perinephric
hyperattenuating blood
clot (arrow). Note also the
flattened inferior vena
cava (V), a finding that
indicates hypovolemic
shock.
 


	72. • Drawings illustrate
thrombosis  of the
main renal artery.
 


	73. • Traumatic occlusion  of the main
renal artery (category III) in a 38-
year-old man who had sustained
blunt abdominal trauma. Contrast-
enhanced helical CT scan
demonstrates a diminished right
nephrogram. The proximal right
renal artery (straight arrow) is
enhanced; however, the distal
main renal artery is not visualized.
Note also the hepatic laceration
(curved arrow) and
hemoperitoneum in the Morrison
pouch (H).
 


	74. • Drawing illustrates
complete  transection
of the ureter.
 


	75. • Contrast-enhanced excretory-
phase  CT scans demonstrate
medial contrast material
extravasation (arrow). No
ureteral contrast material filling
is noted. The patient
underwent exploratory
laparotomy for a mesenteric
laceration. A diagnosis of
ureteropelvic junction avulsion
was made, and primary
surgical repair of the ureter
was performed.
 



	77. • Ureteropelvic junction
laceration  with pre-
existing obstruction
(category IV) in a 27-
year-old man who had
sustained blunt
abdominal trauma. (a)
Contrast-enhanced
excretory-phase CT scan
demonstrates left-sided
pelviectasis and right-
sided pelvocaliectasis. A
large blood clot is present
in the left renal pelvis
 


	78. • Axial CT  scan obtained
inferior to the lower pole
of the left kidney shows
contrast material
extravasation at the point
of laceration of the
ureteropelvic junction
(straight arrow). A
periureteral urinoma is
also present. The
enhanced ureter contains
a filling defect (curved
arrow), presumably
secondary to a blood clot.
 


	79. • Renal laceration  in a 25-year-old
man who had sustained a stab
wound to the right posterolateral
aspect of the abdomen. Contrast-
enhanced nephrographic-phase
helical CT scan reveals laceration
of the anterolateral aspect of the
right kidney (curved arrow) with a
blood clot in a right extrarenal
pelvis (B). Note the small hepatic
laceration (straight black arrow)
and minimal hemoperitoneum (H).
The stab wound is seen in the
abdominal wall (white arrow). An
extrarenal pelvis is also present on
the left side.
 


	80. • Renal injury  in a 20-
year-old man who
had sustained a
gunshot wound. (a)
Conventional
radiograph of the right
upper quadrant of the
abdomen shows
multiple pellets.
 


	81. • Unenhanced CT  scan
reveals a pellet in the
upper pole of the right
kidney. Note the
minimal perinephric
hematoma (arrow).
 


	82. • On a  contrast-
enhanced excretory-
phase helical CT
scan, the pellet is
seen in proximity to
the collecting system.
Retained pellets may
potentially migrate
into the collecting
system and result in
ureteral obstruction
(“buckshot colic”).
 


	83. • Renal injury  in a 33-year-
old man with a horseshoe
kidney. Contrast-
enhanced helical CT scan
demonstrates a large
renal laceration through
the isthmus of a
horseshoe kidney
associated with
perinephric hematoma
(H). L = left kidney, R =
right kidney.
 


	84. • Subcapsular hematoma  (Page
kidney) in a 30-year-old
woman with a history of a
seizure disorder who
presented with right flank pain
and hypertension. Contrast-
enhanced spiral CT scan
demonstrates a subcapsular
fluid collection (H) flattening
the right kidney. The patient
underwent successful US-
guided percutaneous drainage
of the hematoma.
 


	85. • Kidney trauma.  One-
shot intravenous
pyelogram, normal.
Ten-minute
radiograph taken after
intravenous contrast
administration on a
patient with a stab
wound to the back
shows normal kidneys
and ureters bilaterally.
 


	86. • Kidney trauma.  Grade
3 renal laceration with
normal one-shot
intravenous
pyelogram. CT scan
through the kidneys
after intravenous
contrast shows renal
laceration and
perinephric
hematoma.
 


	87. • Kidney trauma.  Grade
4 renal injury
segmental infarction.
Contrast-enhanced
CT scan of the upper
abdomen shows a
segmental area of
nonenhancement in
the upper medial left
kidney without
associated renal
laceration.
 


	88. • Kidney trauma.  Grade 4
renal injury segmental
infarction. Contrast-
enhanced CT scan of the
upper abdomen in
another patient after a
motor vehicle collision
shows a segmental area
of nonenhancement in
the upper medial left
kidney without associated
renal laceration.
 


	89. • Kidney trauma.  Grade 4-5 renal
injury. Lacerations extending to
the collecting system. Contrast-
enhanced CT scan of the
abdomen in a patient with
hematuria after a motor vehicle
collision shows deep lacerations
extending into the collecting
system of the right kidney.
Extension into the collecting
system is confirmed by urinary
contrast extravasation on delayed
image through the kidney in
excretory phase.
 


	90. • Extension into  the
collecting system is
confirmed by urinary
contrast extravasation
on this delayed image
through the kidney in
excretory phase.
 


	91. • Kidney trauma.  Grade 5
renal injury. Shattered left
kidney. Contrast-
enhanced CT scan of the
abdomen in a patient with
hematuria after a motor
vehicle collision shows
several deep lacerations
extending into the
collecting system of the
left kidney with separation
of the fragments.
 


	92. • Kidney trauma.  Grade
5 renal injury.
Ureteropelvic junction
avulsion. Contrast-
enhanced CT scan of
the abdomen in a
patient involved in a
motor vehicle collision
showsurinary contrast
extravasation.
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