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	1. Renal Trauma
Dr. Uttam  Laudari
JR III
2016
 


	2. Definition/ classification
• Trauma  is defined as a physical injury or a wound to living
tissue caused by an extrinsic agent.
1. Intentional
(either interpersonal violence related, war-related or self-inflicted injury)
2. unintentional injury
mainly motor vehicle collisions, falls, and other domestic accidents
 


	3. Classification
• According to  mechanism
1. penetrating when an object pierces the skin
2. blunt
Penetrating injury
1. High-velocity projectiles (e.g. rifle bullets - 800-
1000m/sec)
2. Medium-velocity (e.g handgun bullets - 200-300
m/sec)
3. Low-velocity items (e.g. knife stab)
 


	4. Classification
• Blunt renal  injury
– Mechanism motor vehicle collision, falls, vehicle-associated pedestrian
accidents, sports and assault
– frontal impactcaused by acceleration of the occupants into the seat belt
or steering wheel
– side impact injuries occur when the vehicle side panel intrudes into the
compartment and hits the occupant
– Frontal and side airbags reduce the risk of renal injury by 45.3% and
52.8%, respectively
– Sudden deceleration or a crash injury may result in contusion and
laceration of the parenchyma.
 


	5. classification
• Blunt
– Renal  vascular injuries generally occur in < 5% of blunt
abdominal trauma
– isolated renal artery injury is very rare (0.05-0.08%)
– Renal artery occlusion is associated with rapid deceleration
injuries.
• arterial traction tear in the inelastic intima haemorrhage into
the vessel wall leads  thrombosis
• Compression of the artery between the anterior abdominal wall
and the vertebral bodies may result in vessel thrombosis
 


	6. classification
• Penetrating renal  injuries
– Gunshot and stab wounds
– Bullets have a higher kinetic energy than knives and so have the
potential to cause greater parenchymal destruction and are most
often associated with multiple-organ injuries
– Penetrating injury produces direct tissue disruption of the
parenchyma, vascular pedicles, or collecting system.
 


	7. American Association for  the Surgery of
Trauma (AAST)
 


	8. > It is  based on abdominal CT or direct renal exploration.
> It correlates well with preservation or removal of the injured kidney as well
as post-injury mortality and morbidity.
 



	10. Epidemiology
• incidence of  urological tract injury following abdominal trauma is
approximately 10%
• Renal trauma 1-5% of all trauma cases
• kidney m/c injured genitourinary organ in all ages
• male-to-female ratio  3:1
• Both kidneys are at equal disposition for injury
• blunt trauma 90-95%
• penetrating injuries comprise 40%
 


	11. Etiology
• Penetrating
- gunshot  wounds
- stab wounds
• Blunt
- Rapid deceleration (eg, motor vehicle
crash
- fall from heights)
- direct blow to the flank (eg, physical
assault, sports injury)
 Iatrogenic
- endourologic procedures
- extracorporeal shock-wave lithotripsy
- renal biopsy,
- percutaneous renal procedures
- Intraoperative
 Other
- renal transplant rejection
- Childbirth [may cause spontaneous renal
lacerations]
 


	12. Pathology
• Lacerations from  blunt trauma usually occur in the transverse plane of the
kidney.
• The mechanism of injury is thought to be force transmitted from the
center of the impact to the renal parenchyma.
 


	13. Pathology
• In injuries  from rapid deceleration
– the kidney moves upward or downward, causing sudden stretch on the renal pedicle
and sometimes complete or partial avulsion
• Acute thrombosis of the renal artery may be caused by an intimal tear
from rapid deceleration injuries owing to the sudden stretch.
 


	14. • Pathologic classification  of renal injuries is as follows:
• Grade 1
– the most common
– Renal contusion or bruising of the renal parenchyma.
– Microscopic hematuria is common, but gross hematuria can occur
rarely
 


	15. • Grade 2
–  Renal parenchymal laceration into the renal cortex.
Perirenal hematoma is usually small
 


	16. • Grade 3
–  Renal parenchymal laceration extending through the cortex and into
the renal medulla.
– Bleeding can be significant in the presence of large retroperitoneal
hematoma
 


	17. • Grade 4
•  Renal parenchymal laceration extending into the renal collecting system
• also, main renal artery thrombosis from blunt trauma
• segmental renal vein, or both
• or artery injury with contained bleeding
 


	18. • Grade 5
–  Multiple Grade 4 parenchymal lacerations,
– renal pedicle avulsion, or both
– main renal vein or artery injury from penetrating trauma.
 


	19. Pathology
• Late pathologic  findings
– Urinoma—
• Deep lacerations that are not repaired may result in persistent
urinary extravasation
• late complications of a large perinephric renal mass and,
eventually
• hydronephrosis and abscess formation
 


	20. pathology
• Late pathologic  findings
• Hydronephrosis—
– Large hematomas in the retroperitoneum and associated urinary
extravasation may result in perinephric fibrosis engulfing the
ureteropelvic junction, causing hydronephrosis.
– Follow-up excretory urography is indicated in all cases of major renal
trauma
 


	21. pathology
• Late pathologic  findings
– Arteriovenous fistula—
• Arteriovenous fistulas may occur after penetrating
injuries but are not common
 


	22. Pathology
• Late pathologic  findings
Renal vascular hypertension—
– The blood flow in tissue rendered nonviable by injury is compromised
– this results in renal vascular hypertension in less than 1% of cases.
– Fibrosis from surrounding trauma has also been reported to constrict
the renal artery and cause renal hypertension.
 


	23. Presentation and Diagnosis
•  History – mode /mechanism,
• The diagnosis of renal injury begins with a high
index of clinical awareness
• Pain may be localized to one flank area or over
the abdomen
• Retroperitoneal bleeding may cause abdominal
distention, ileus, and nausea and vomiting.
 


	24. • Examination
– GC-  feature of shockheavy retroperitoneal
– Ecchymosis in the flank or upper quadrants of the abdomen
– Lower rib fractures are frequently found
 


	25. • Per abdomen
–  Pelvic compression tender
– Diffuse abdominal tenderness may be found on palpation; an “acute abdomen”
usually indicates free blood in the peritoneal cavity.
– A palpable mass may represent a large retroperitoneal hematoma or perhaps
urinary extravasation.
– If the retroperitoneum has been torn, free blood may be noted in the peritoneal
cavity but no palpable mass will be evident.
– The abdomen may be distended and bowel sounds absent.
– visible evidence of abdominal trauma
 


	26. • Catheterization usually  reveals hematuria
 


	27. • Investigations
• Laboratory
–  Hematology- Hb, PCV
– Biochemistry- RFT
– Urine analysis- microscopic hematuria
 


	28. Imaging
• Radiographic evaluation  is also recommended for all patients
with a history of rapid deceleration injury and/or significant
associated injuries
(Brandes SB, McAninch JW. Urban free falls and patterns of
renal injury: a 20-year experience with 396 cases. J Trauma 1999
Oct;47(4):643-9; discussion 649-50)
 


	29. • Imaging
• Xray  without contrast-
– associated pelvic fracture
– Obliteration of psoas shadow
– Associated rib fractures
 


	30. • Intravenous urography
–  determine the presence of two functioning renal
units
– the presence and extent of any urinary
extravasation, in penetrating injuries
– the likely course of the missile
 


	31. One shot IVP
•  Unstable patients with blunt trauma selected for immediate operative
intervention (and thus unable to have a CT scan) should undergo one-shot
IVP in the operating theatre.
• The technique consists of a bolus intravenous injection of 2mL/kg of
radiographic contrast followed by a single plain film taken after 10
minutes.
 


	32. • Advantages of  IVP are as follows:
– Allows functional and anatomic assessment of both kidneys and ureters
– Establishes the presence or absence of two functional kidneys
– May be performed in the emergency department or operating room
• Disadvantages of IVP are as follows:
– Multiple images are required for maximal information, although a one-shot
technique can be used
– The radiation dose is relatively high (0.007-0.0548 Gy)
– A full IVP usually requires a trip to the radiology suite
 


	33. Standard IVP
• Standard  IVP should be used only if other imaging
modalities are not available.
– Non-functioning kidney suggests extensive trauma or renal pedicle
injury.
• Other features noted are
- Extravasation
- Delayed excretion
- incomplete filling
- distortions of pelvicalyceal system
 


	34. USG
• First imaging  modalities
– it does not provide information about renal function or
urine leak.
– Some of these limitations are overcome if contrast
enhanced ultrasonography is used.
– Ultrasonography is useful in follow-up of stable renal
injury patients
 


	35. USG
• Advantages are  as follows:
– Noninvasive
– May be performed in real time in concert with resuscitation
– May help define the anatomy of the injury
• Disadvantages are as follows:
– Optimal study results related to anatomy require an experienced
sonographer
– The focused abdominal sonography for trauma (FAST) examination
does not define anatomy and, in fact, looks only for free fluid
– Bladder injuries may be missed.
 


	36. CECT
• Gold standard  for evaluation of stable patients with renal trauma.
• Absence of enhancement on contrast administration or presence of
parahilar hematoma suggests renal pedicle injury
• difficult to directly visualize renal vein injury
• Standard CECT scans may miss collecting system injury which is best
detected by repeating the scan 10-15 minutes after contrast injection
(Ortega SJ, Netto FS, Hamilton P, et al. CT scanning for diagnosing blunt
ureteral and ureteropelvic junction injuries. BMC Urol 2008 Feb;8:3.)
 


	37. CECT
• CT imaging  is both sensitive and specific
– for demonstrating parenchymal lacerations and urinary extravasations
– delineating segmental parenchymal infarcts
– determining the size and location of the surrounding retroperitoneal
hematoma and/or associated intra-abdominal injury (spleen, liver,
pancreas, and bowel)
• Renal artery occlusion and global renal infarct are noted on CT scans by
lack of parenchymal enhancement or a persistent cortical rim sign
 


	38. CECT
• 70 to  90 seconds before initiating helical CT scanning, 150-180 mL
of intravenous contrast is given at 2-4 mL per second.
• Helical CT imaging 
– quick (usually under 2 min)
– the arterial phase (20-30 seconds)
– and the early cortical phase (40-70 seconds) of the kidney are
obtained.
– Arterial-phase imaging helps delineate any renal artery injury,
– while the early cortical phase still misses most parenchymal injuries.
 


	39. CECT
• in order  to complete the proper evaluation and staging of
renal injuries, later imaging in the nephrogram phase (>80
seconds) is needed to detect renal parenchymal and venous
injury
• while delayed images (2-10 min) are often required to detect
urine and blood extravasation.
• On delayed CT images
– extravasated urine can be distinguished from blood in that it
accumulates
– while extravasated arterial contrast dilutes out after the bolus of
contrast is stopped.
 


	40. Magnetic resonance imaging
•  accurate in detecting
- peri-renal hematomas
- renal lacerations
and
- pre-existing anomalies
BUT
- does not detect urine extravasation.
• MRI is not the first choice in managing patients with
trauma because
- it requires a long imaging time and
- limits access to patients when they are in the magnet during
the examination
 


	41. Angiography
• most common  indication for arteriography is non-visualization of a
kidney on IVP after major blunt renal trauma when a CT is not
available
• It is the test of choice for evaluating renal venous injury.
• Angiography is also indicated in stable patients
 to assess pedicle injury if the findings on CT are unclear
 for those patients who are candidates for radiological control of
hemorrhage
(Eastham JA, Wilson TG, Larsen DW, et al. Angiographic
embolization of renal stab wounds. J Urol 1992 Aug;148(2Pt1):268-
70.)
 


	42. Non-operative management
• grade  1-4 blunt renal trauma, stable patients should be
managed conservatively with
 bed rest
 prophylactic antibiotics, and
 continuous monitoring of vital signs until hematuria
resolves
• All grade 1-3 blunt and penetrating injuries in stable
patients can be managed conservatively with bed rest,
hydration and antibiotics
• Persistent bleeding represents the main indication for renal
exploration and reconstruction.
 


	43. Indications for exploration
•  hemodynamic instability due to renal hemorrhage is an
absolute indication for renal exploration
• Grade 5 renal injury in a stable patient
• expanding or pulsatile peri-renal hematoma seen at laparotomy
for associated injuries are other indications for renal
exploration.
 


	44. Surgery
• goal of  renal exploration following renal trauma is
 control of hemorrhage and
 renal salvage.
• approach is trans-peritoneal
– early control of renal pedicle
– Temporary occlusion of the pedicle during the exploration of kidney
reduces blood loss without increasing post-operative morbidity
 


	45. Surgery
• Renorraphy or  partial nephrectomy is used to manage
parenchymal laceration.
– Attempt should be made for a watertight closure of collecting system.
– Raw areas should be minimized by using renal capsule, omentum or
fibrin glue.
• Repair of Grade 5 renal injury is rarely successful and
nephrectomy is usually the best option, except in case of a
solitary kidney.
• Retroperitoneum should be drained following renal
exploration.
 


	46. Post-trauma care and  follow up
• Repeat imaging is recommended for all hospitalized patients within 2-4
days of significant renal trauma, especially in cases of fever, flank pain,
or falling hematocrit
(Blankenship JC, Gavant ML, Cox CE, et al. Importance of delayed imaging
for blunt renal trauma. World J Surg 2001 Dec;25(12):1561-4)
• Nuclear scintigraphy before discharge from the hospital is useful for
documenting functional recovery.
 


	47. • Within 3  months of major renal injury, patients’ follow-up
should involve
 physical examination
 urinalysis
 individualized radiological investigation
 serial blood pressure measurement and
 serum determination of renal function.
• Long-term follow-up should be decided on a case-by-case
basis but should at the very least involve monitoring for
renovascular hypertension.
 


	48. Complications
• Early complications  occur within the first month
after injury and can be
Bleeding
infection
peri-nephric abscess
sepsis
urinary fistula
hypertension
urinary extravasation, and
urinoma
 


	49. • Delayed complications  include
calculus formation
chronic pyelonephritis
hypertension
arteriovenous fistula
hydronephrosis, and
pseudoaneurysms
 


	50. • Peri-nephric abscesses  are best managed by percutaneous
drainage.
• Delayed bleed and arterio-venous fistula are managed by
angiographic embolization.
• Treatment of hypertension is required if it persists, and could
include
 medical management
 excision of the ischemic parenchymal segment
 vascular reconstruction, or
 total nephrectomy.
Complication and management
 


	51. Complication and management
•  Urinary extravasation after renal reconstruction often subsides without
intervention as long as ureteral obstruction and infection are not present.
• Persistent urinary extravasation from an otherwise viable kidney after blunt
trauma often responds to stent placement or percutaneous drainage.
 


	52. Special cases
• Pediatric  renal trauma:
• Children are more prone to renal trauma as the kidneys are lower in the
abdomen.
• less well-protected by the lower ribs and muscles of the flank and abdomen.
• Kidney is more mobile, have less protective peri-renal fat and are
proportionately larger in the abdomen than in adults.
• Hypotension is a less reliable sign and significant injury can be present despite
stable blood pressure.
 


	53. • Pediatric renal  trauma
• Indications for radiographic evaluation of children suspected
of renal trauma include
 blunt and penetrating trauma patients with any level of hematuria
 patients with associated abdominal injury regardless of the findings of
urinalysis
 patients with normal urinalysis who sustained a rapid deceleration
event, direct flank trauma or a fall from a height.
 


	54. • Thank you
  



	56. • Iatrogenic vascular  injury:
• These are reported after renal angioplasty and stenting and
include
 arterio-venous fistulae
 pseudoaneurysms
 dissection or contrast extravasation.
• Treatment includes
 balloon tamponade followed by
 bypass grafting or
 nephrectomy, if required.
• Renal vein injuries during elective abdominal operations
represent serious complication with significant morbidity.
• Most patients with operative venous injuries have partial
lacerations that can be managed with relatively simple
techniques, such as venorrhaphy.
• Patch angioplasty with autologous vein may be required if
venorrhaphy is not possible.
 


	57. • Renal injury  in polytrauma patient:
• all associated injuries should be evaluated
simultaneously.
• The decision for conservative management
should consider all injuries independently.
 


	58. • Percutaneous renal  procedures:
• Procedures like percutaneous nephrostomy,
percutaneous nephrolithotomy and renal biopsy are
occasionally associated with significant complications
such as
- Hematuria
- arteriovenous fistula and
- urinary leak
• most often be managed by
 arterial embolization and
 stenting.
 


	59. Urinary Bladder Trauma
(In  brief)
 


	60. • result from
  Blunt
 penetrating, or
 iatrogenic trauma
• Extraperitoneal bladder perforation accounts for 50%-
71% of bladder rupture,
• while 25%-43% are intraperitoneal, and
• 7%-14% are combined
• incidence of intraperitoneal bladder rupture is
significantly higher in children because of the
predominantly intraabdominal location of the bladder
before puberty.
 


	61. Bladder Injury
• The  preferred evaluation is by retrograde computed tomography
(CT) cystogram to classify the injury as intra or extraperitoneal.
• Some have suggested that an adequate CT cystogram can be
obtained by clamping the Foley catheter for 20 minutes after
injection of intravascular contrast.
• Intraperitoneal injuries will always require open repair
• while extraperitoneal injuries can be managed with catheter drainage
alone in a majority of cases, with some notable absolute exceptions
 bone fragment projecting into the rupture
 open pelvic fracture, and
 rectal perforation.
• Other relative indications for open repair of extraperitoneal ruptures
include
 associated intraperitoneal injuries requiring laparotomy and pelvic
fractures requiring open anterior repair, when the bladder can be
repaired without subjecting the patient to additional surgery.
 



	63. • Intraperitoneal ruptures
•  occur because rapidly rising intraperitoneal
pressure causes the bladder to burst
• Injuries mostly involve the dome, suggesting
that the bladder is bursting along the area of
least resistance
 


	64. • Extraperitoneal ruptures
•  are thought to result from direct laceration,
usually by bone pieces from the fractured
pelvis
 


	65. Intraperitoneal ruptures require  open operative repair with two-
layer closure with absorbable suture
 


	66. • Follow-up Cystography
•  If extraperitoneal rupture has not been repaired,
a cystogram is obtained at 10-14 days.
• According to some authors, most ruptures 76-
87% should heal by 10 days, and all by 3 weeks
• If the cystogram shows no extravasation, the
catheter is removed otherwise, cystography is
repeated at 21 days.
• If bladder repair has been performed, a
cystogram is obtained 7-10 days after surgery
 


	67. complications
• Acute complications  after repair consisted of
clot retention and
local infection
sepsis
• late complications (occurring in 5%) were
urethral stricture and
Frequency
dysuria
urethrocutaneous fistula
failure to heal
(Poor out- come was most common in patients with
severe pelvic fracture.)
 


	68. THANK YOU
  


	69. • A history  of pre-existing condition such as
- Hydronephrosis
- renal cyst
- calculus
- tumor or
- horseshoe kidney
should be sought since this makes renal injury
more likely, even with minor trauma
(Sebastia MC, Rodriguez-Dobao M, Quiroga S,
et al. Renal trauma in occult ureteropelvic
junction obstruction: CT findings. Eur Radiol
1999;9(4) 611-15)
 


	70. • Similarly, presence  of a solitary functioning
kidney will influence the subsequent
management of renal trauma.
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