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PRACTICE MANAGEMENT GUIDELINES FOR THE MANAGEMENT OF 

GENITOURINARY TRAUMA 

I. STATEMENT OF THE PROBLEM 

 As our ability to image the genitourinary tract improves, and the concept of 

nonoperative management of solid organ injury has extended to include renal trauma, the 

optimal methods of managing injuries to the genitourinary tract have remained 

controversial.  New methods of management, including laparoscopic techniques, 

complement and, in some cases, supplant traditional techniques. 

 We initiated our review of management of genitourinary trauma by generating several 

questions: 

 1. What are the indications for operative exploration of the kidneys in blunt trauma?  

In penetrating trauma? 

 2. How should renal function be assessed intraoperatively if contralateral 

nephrectomy is contemplated? 

 3. What is the trigger for exploration of the kidneys following initial nonoperative 

therapy?  Number of PRBCs transfused?  Expanding hematoma on repeat CT scan?  

Urinoma? 

 4. If nonoperative therapy is selected, is radiographic follow-up required? 

 5. What are the indications for exploration of the renal vessels in blunt trauma?  What 

is the time frame for operative exploration of the renal vessels in blunt trauma?  In which 

patients should renal vascular repair be attempted?  Which patients should undergo 

primary nephrectomy? 
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 6. What are the indications for operative exploration of the bladder after blunt trauma?  

After penetrating trauma? 

 7. If nonoperative therapy of a bladder injury is selected, should a suprapubic tube or 

a transurethral catheter be utilized? 

 8. How should the integrity of the ureter be assessed intraoperatively? 

II. PROCESS 

 A. IDENTIFICATION OF REFERENCES 

A computerized search was undertaken using Medline with citations 

published between the years of 1966 and 2003.  Using the search words 

genitourinary, renal, kidney, ureter, bladder, urethra, renovascular, trauma, 

wounds, and injury, and by limiting the search to citations dealing with 

human subjects and published in the English language, we identified over 

3,300 articles.  From this initial search, case reports, review articles, 

editorials, letters to the editor, pediatric series, and meta-analyses were 

excluded prior to formal review.  Additional references, selected by the 

individual subcommittee members, were then included to compile the 

master reference list of  129 citations. 

 

 Articles were distributed among the subcommittee members for formal 

review.  A data sheet was completed for each article reviewed which 

summarized the purpose of the study, hypothesis, methods, main results, 

and conclusions.  The reviewers classified each refence by the 

methodology established by the Agency for Health Care Policy and 
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Research (AHCPR) of the U.S. Department of Health and Human 

Services. 

B. QUALITY OF THE REFERENCES 

Class I:  Prospective randomized controlled trials. (1 reference) 

Class II:  Clinical studies in which the data was collected prospectively, 

and retrospective analyses were based on clearly reliable data.  Types of 

studies so classified include: observational studies, cohort studies, 

prevalence studies, and case control studies. (4 references) 

Class III:  Studies based on retrospectively collected data.  Evidence used 

in this class includes clinical series and database or registry review.  (123 

references) 

An evidentiary table was constructed using the remaining 128 references.  

Recommendations were based on studies included in the evidentiary 

tables. 

III. RECOMMENDATIONS 

A. RENAL TRAUMA 

1. Level I 

There is insufficient Class I and Class II data to support any standards 

regarding management of renal trauma. 

2. Level II 

1) Preliminary vascular control does not decrease blood loss or increase 

renal salvage. 
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2) Conservative management of shattered but perfused kidneys in 

hemodynamically stable patients with minimal transfusion requirements 

will result in a low incidence of complications, which can usually be 

treated with endourological or percutaneous methods. 

3. Level III 

1) Preliminary vascular control may prolong operative time 

2) The success of nonoperative management may be enhanced by the use 

of angiographic embolization. 

3) Nonoperative treatment of renal lacerations from blunt trauma 

associated with extravasation is associated with few complications, which 

can usually be treated with endourological or percutaneous methods. 

4) Conservative management of major renal lacerations associated with 

devascularized segments is associated with a high rate of urologic 

morbidity (38 - 82%).  In patients who present with a major renal 

laceration associated with devascularized segments, conservative 

management is feasible in those who are clinically stable with blunt 

trauma.  The physician must be especially aware of the probable 

complications within this subset of patients. 

5) Operative exploration of the kidney should be considered in patients 

with major blunt renal injuries with a devascularized segment in 

association with fecal spillage or pancreatic injury.   

6) Nonoperative treatment of penetrating renal lacerations is appropriate 

in hemodynamically stable patients without associated injuries hwo have 
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been staged completely with CT scan and/or IVP.  A high index of 

suspicion is needed to avoid ureteral injuries if a course of nonexploration 

is chosen. 

7) Penetrating Grade III or IV injuries are associated with a significant 

risk of delayed bleeding if treated expectantly.  Exploration should be 

considered if laparotomy is indicated for other injuries or if the injury is 

not completely staged prior to exploratory laparotomy for other injuries. 

B. RENOVASCULAR TRAUMA 

 1. Level I 

There is insufficient Class I and Class II data to support any standards 

regarding management of renovascular trauma.  

 2. Level II 

There is insufficient Class II data to support any recommendations 

regarding management of renovascular trauma. 

3. Level III 

There is insufficient Class III data to support any recommendations 

regarding management of renovascular trauma. 

C. URETERAL TRAUMA 

 1. Level I 

There is insufficient Class I and Class II data to support any standards 

regarding management of ureteral trauma.  

 2. Level II 
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There is insufficient Class II data to support any recommendations 

regarding management of ureteral trauma. 

3. Level III 

There is insufficient Class III data to support any recommendations 

regarding management of ureteral trauma. 

D. BLADDER TRAUMA 

1. Level I 

There is insufficient Class I and Class II data to support any standards 

regarding management of bladder trauma.  

2. Level II 

There is insufficient Class II data to support any recommendations 

regarding management of bladder trauma. 

3. Level III 

1) Conservative, nonoperative management of blunt extraperitoneal 

bladder rupture has a similar outcome to that of patients treated with 

primary suturing. 

2) Transurethral catheters result in fewer complications and fewer days of 

catheterization than suprapubic catheters, regardless of the degree of 

bladder injury, and are therefore preferable to suprapubic catheters 

whether the patient is being treated nonoperatively or operatively. 

E. URETHRAL TRAUMA 

1. Level I 
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There is insufficient Class I and Class II data to support any standards 

regarding management of urethral trauma.  

2. Level II 

There is insufficient Class II data to support any recommendations 

regarding management of urethral trauma. 

3. Level III 

1) Posterior urethral injuries secondary to blunt trauma may be treated 

either with delayed perineal reconstruction or primary endoscopic 

realignment, resulting in equivalent outcomes. 

IV. SCIENTIFIC FOUNDATIONS 

 A. RENAL TRAUMA 

 The kidney is the most frequently injured urologic organ, with 70% ot 80% being a 

consequence of blunt trauma.  Although few urologic injuries are immediately life-

threatening, they do account for some of the more frequent complications of trauma.  

Nonoperative management of renal injuries was begun in an attempt to avoid the high 

nephrectomy rates associated with renal exploration in early series.   Widespread use of 

computed tomography has demonstrated spontaneous healing of ruptured kidneys. 

 In a retrospective study comprised of 126 patients with blunt renal injury, 90% were 

treated conservatively14.  Overall, results were excellent in 87%; there were four deaths 

unrelated to the renal injury and two patients who required dialysis 

 In another review of 55 patients with renal trauma (95% blunt) by Goff et al, 69% of 

hemodynamically stable patients and 38% of hemodynamically unstable patients were 
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successfully managed nonoperatively.  Operative exploration was primarily required for 

the treatment of associated injuries8.   

 Cheng et al found, in their series of 16 patients with CT-identified Grade III renal 

injuries (eight blunt and eight penetrating), 13 (81%) were successfully managed 

nonoperatively26.  The three patients who underwent immediate exploratory laparotomy 

did so for associated injuries.  Two of the patients managed nonoperatively developed 

complications, a urinoma requiring percutaneous drainage and a urinary fistula which 

was repaired operatively. 

 In a retrospective review of 13 patients with Grade V blunt renal injury, six 

hemodynamically stable patients with a shattered but perfused kidney were successfully 

treated nonoperatively.  Seven patients with either a nonperfused kidney or hemodynamic 

instability were treated operatively.  The nonoperative group had fewer ICU days, 

significantly lower transfusion requirements, and fewer complications.  A follow-up CT 

scan of nonoperatively treated patients revealed a functioning kidney in four of the six 

patients in which it was performed.  No patients subsequently developed hypertension, 

leading the authors to conclude that conservative management of shattered but perfused 

kidneys is feasible in hemodyamically stable patients with minimal transfusion 

requirements1.   

 This data was supported by a review of 23 consecutive patients with major blunt renal 

rupture16.  The first group of 12 received operations for hemodynamic instability or 

persistent extravasation.  Surgery was reserved only for major complications in the 

second group of 11.  In the first group, six patients underwent early exploration, resulting 

in five nephrectomies.  In the second group, nonoperative management was uniformly 
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successfully, although four patients required ureteral stents.  The authors concluded that 

in most patients with blunt renal lacerations, conservative therapy is safe.  They found 

that most extravasations spontaneously resolve and minimally invasive techniques will 

deal with nearly all complications.  In their series, renal exploration usually resulted in 

nephrectomy. 

 The effect of devascularization was examined in a case series of 20 conservatively 

managed patients with either Grade IV (15) or Grade V (five) blunt renal injury with 

urinary extravasation, including 11 patients with devitalized tissue.  There was a 

statistically significant difference in the length of hospital stay (16.3 vs 7.3 days), blood 

transfusions (six vs two patients, P < 0.08) and the need for delayed surgical intervention 

(nine vs two, P < 0.01) between patients with and with no devitalized segments, 

respectively. Urinary extravasation spontaneously resolved in two of 11 patients with and 

in seven of nine with no devitalized segment, respectively (P < 0.05) The authors 

concluded that even in the presence of a devascularized segment, conservative 

management is an appropriate method of therapy for the clinically stable patient.102.  

  In another series of 43 hemodynamically stable patients with a devascularized renal 

segment between 25 and 50%, expectant management resulted in urologic complications 

in 85% with an associated 6% risk of nephrectomy29.  Infected urinomas and perinephric 

abscesses seeded by coexisting enteric or pancreatic injuries were the most common 

complication, suggesting that renal exploration and surgical repair significantly improve 

the prognosis only in patients with simultaneous intraperitoneal and renal injuries (p < 

0.01). 
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 Shapiro et al analyzed a state database to determine if neurologic impairment impacted 

the success of nonoperative therapy of solid organ injuries secondary to blunt trauma, 

including the kidney90.  They found that there was no difference in the nonoperative 

failure rate between patients with normal mental status and those with mild to moderate 

or severe head injuries.  Therefore, the literature supports conservative management of 

shattered but perfused kidneys in hemodynamically stable blunt trauma patients with 

minimal transfusion requirements.  Although persistent extravasation or urinoma can be 

expected,  they can usually be treated with endourological or percutaneous methods.   

 The management of penetrating wounds to the kidney is similarly evolving.    

Velmahos et al prospectively identified 79 patients with truncal penetrating wounds 

involving the urinary tract10.   Five (6 per cent) patients were managed non-operatively 

and 16 (20 per cent) more underwent abdominal but not renal exploration. From 21 (26.5 

per cent) cases with complications, only three (4 per cent) patients developed 

complications which were associated with the urinary tract injuries.  They advised that, 

although the majority of patients with gunshot wounds of the urinary tract will require 

abdominal exploration, invasion of Gerota's fascia may be spared in cases of stable renal 

hematomas. 

 Peterson et al reviewed their experience with 60 penetrating renal injuries, of which 42 

were explored.  Retrospectively determining which patients had unnecessary renal 

explorations, they deemed 27/60 (45%) to have required renal exploration.  In 

hemodynamically stable patients, they recommended retroperitoneal dissection only if 

preoperative or intraoperative assessment suggests a major renal injury with extravasation 

outside of Gerota's fascia, suspicion exists of significant nonurologic retroperitoneal 
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injury (great vessels, duodenum, pancreas, color), and/or inspection demonstrates an 

expanding or pulsatile retroperitoneal hematoma61. 

 In a more recent series of 244 patients with renal-proximity stab wounds, a total of 43 

injuries were found on IVP, CT, and angiogram.  18/23 patients with minor injuries were 

managed nonoperatively, and 9/10 patients with vascular injuries were managed 

successfully with transcatheter embolization.  All patients with Grades III or IV injuries 

were explored.  Eastham et al concluded that most renal injuries, when accurately staged, 

can be safely managed nonoperatively30.   

 In a review of 120 patients with Grades II to IV renal lacerations secondary to 

penetrating trauma, 41 were treated nonoperatively and 70 underwent immediate renal 

exploration.  In patients with Grade II injuries, no complications resulted from 

nonoperative treatment.  23.5% of patients with Grades III and IV injuries treated 

nonoperatively experienced delayed renal bleeding, compared to none of the operatively 

treated patients with Grade III and IV injuries.  The authors concluded that Grade II 

injuries in hemodynamically stable patients can be treated nonoperatively, noting that 

Grades III and IV injuries are associated with a significant risk of bleeding if treated 

expectantly15.  Therefore, nonoperative treatment of penetrating renal injuries is 

appropriate in hemodynamically stable patients without associated injuries who have 

been staged completely with CT scan and/or IVP.  Exploration should be considered if 

laparotomy is indicated for other injuries or if the injury is not completely staged prior to 

exploratory laparotomy for other injuries.   

 When required for renal injury, nephrectomy is usually due to renal hemorrhage.  

Carlton first suggested that the nephrectomy rate could be decreased by early control of 
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the renal vasculature123.  In a retrospective review, McAninch found that from 1964 to 

1973, their nephrectomy rate was 56%.  From 1977 to 1981, they gained control of the 

renal artery and vein prior to entering Gerota's fascia, with a reduction in their 

nephrectomy rate to 18%124.  This, however, has been challenged by several subsequent 

publications. 

 Atala et al reviewed 75 patients requiring renal exploration for either penetrating or 

blunt renal injury.  They obtained vascular control prior to opening Gerota's fascia in 32 

patients and after opening Gerota's fascia in 43 patients. The nephrectomy rate was found 

to depend on the degree of injury rather than on the type of renal vascular control 

obtained. Not only did obtaining vascular control after opening Gerota's fascia not 

increase the nephrectomy rate, but it was found to shorten operative time by an average 

of 58 minutes121. 

 In a series of 85 explorations for penetrating (66) and blunt (19) trauma, Corriere et al 

found although formal pedicle control was carried out 33 times, it was never necessary to 

control parenchymal hemorrhage.  They concluded that entering a large retroperitoneal 

hematoma in the midline to obtain control of the vessels added time to the procedure but 

little else.  They suggested that perirenal hematomas can be safely entered laterally 

without prior pedicle control using manual pedicle or parenchymal control if needed, 

reserving formal pedicle control for those wounds overlying the great vessels36.  

 The validity of this suggestion was supported by a prospective, randomized trial of 56 

patients with penetrating renal injuries, of whom 29 patients received preliminary 

vascular control  and 27 patients received no vascular control prior to opening Gerota's 

fascia2.  Gonzalez et al found no difference in the nephrectomy rate or units of blood 
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transfused comparing these two groups, but did find a statistically significant increase in 

average operative time associated with preliminary vascular control.  The authors 

concluded that vascular control of the renal hilum prior to opening Gerota's fascia has no 

impact on nephrectomy rate, transfusion requirements, or blood loss, although it may 

prolong operative time.  

 B. RENOVASCULAR TRAUMA 

 Blunt renovascular trauma is a fairly rare injury.  Although the diagnosis is being 

made more commonly and earlier with the use of sophisticated computerized 

tomography, there is very little published information regarding the optimal timing and 

treatment of these injuries.  The available literature consists of case series comprised of 

fewer than ten cases per report.  The success of revascularization in these publications is 

low, and although it has been suggested that repair should be attempted in stable patients 

with unilateral injury within a certain time period, there is no data to support this 

recommendation.  Further confusing the issue are isolated reports of patients regaining 

renal function when revascularized 19 hours after injury129.  Due to the paucity of data, 

we were unable to make any recommendations with regard to renovascular trauma. 

 C. URETERAL TRAUMA  

 Ureteral injuries are uncommon, accounting for only 17% of penetrating urologic 

trauma.  The majority of publications in the English literature is comprised of case 

reports and small case series, making it difficult to make any meaningful conclusions.  

The largest case series to date, reported by Perez-Brayfield et al, reviewed 118 patients 

with gunshot wounds to the ureter.  A variety of surgical procedures were used to repair 

the defect, depending on the location and severity of the defect.  Complications occurred 
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in 24 patients.  The authors concluded that a high index of suspicion is essential to avoid 

missing these injuries115.   

 In some instances, patients may be too hemodynamically unstable to tolerate a ureteral 

repair, and definitive repair must be deferred.  In a retrospective review of 41 patients 

with ureteral injury associated with other injuries, Velhamos et al found that three 

patients died and 11 (26.8%) developed complications.  All 6 ureteral dehiscences 

developed in the 30 patients with associated colonic injury (20%).  These authors 

concluded that the presence of shock on admission or severe colonic injury requiring 

colectomy precludes ureteral repair, and suggested ureteral exteriorization or primary 

nephrectomy in these circumstances19.  

 D. BLADDER TRAUMA 

Extraperitoneal bladder rupture occurs in approximately 60 - 65%%, intraperitoneal 

rupture in 25%, and combined intraperitoneal and extraperitoneal rupture in 10 - 15%.  

Intraperitoneal bladder injuries have uniformly been repaired surgically, whereas 

extraperitoneal ruptures are more controversial.   In a number of series, conservative, 

nonoperative management of blunt extraperitoneal bladder rupture has had a similar 

outcome to that of patients treated with primary suturing. 

 Corriere reviewed 100 cases of bladder rupture, of which 62 were extraperitoneal and 

59 were associated with pelvic fractures.  Complex injuries with extravasation outside the 

confines of the perivesical space were noted in 42% of the patients.  The area of bladder 

injury was unassociated with the area of the pelvic fracture in 65% of their patients.  

Forty-one patients were treated with bladder drainage alone.  Fourteen patients underwent 

formal closure with cystostomy tube placement, and seven died before institution of 
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therapy.  Cystograms ten days after injury demonstrated no extravasation in 36 of the 41 

patients treated with similar catheter drainage.  In all five patients with persistent 

extravasation, the bladder wound eventually healed spontaneously without complications.  

The authors concluded that both male and female patients with any size lesion and with 

any amount of extravasation can be treated successfully with simple catheter drainage.  

They also recommended that if the patient was to be explored for another region, the 

bladder injury should be repaired if the pelvic hematoma can be avoided45.   

 In a retrospective review of 164 cases of bladder rupture, of which 57.5% were 

extraperitoneal, 30 of the extraperitoneal injuries were treated conservatively with a 

transurethral catheter and one was treated by a percutaneous suprapubic cystostomy 

alone.  Of these patients, two had complications related to the method of management: 

clot retention in one and formation of a pseudodiverticulum around a bone spike 

projecting into the bladder that required delayed surgical closure in one.  The authors 

advised that nonoperative management of extraperitoneal rupture was successful in most 

cases48.   

 This statement was supported by a review of 111 patients with bladder ruptures (95 

blunt), 39 of 58 patients with extraperitoneal bladder injuries were treated with catheter 

drainage alone.  Patients preferentially received conservative treatment despite the size of 

the rupture and only underwent formal repair if explored for another reason.  

Transurethral catheters were used in 30 cases, percutaneous cystostomy in four cases, and 

five patients had a cystostomy tube placed at the time of exploration for other abdominal 

injuries.  They did not administer antibiotics routinely and they saw no septic 

complications or pelvic abscesses.  Followup cystograms 10 days after the injury showed 
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no extravasation in 34 (87%) of the 30 patients treated in this manner.  All 39 patients did 

well without complications. The authors concluded that patients with extraperitoneal 

bladder ruptures may be treated with simple catheter drainage, if not requiring 

exploration for associated injuries54.   . 

 In another series of 105 cases of extraperitoneal bladder rupture, 65 cases treated with 

operative repair were compared to 34 patients who received catheter drainage alone.  

There were three early complications in the group treated by suturing (hematuria with 

clot retention 2, sepsis contributing to death 1) and four early complications in the 

conservatively treated group (hematuria with clot retention, pseudodiverticulum with 

bone spike in its floor, persistent urinary fistula, and sepsis contributing to death one). 

There were two late complications in 42 patients followed in the group treated by 

suturing (urethral stricture, frequency and dysuria), and three late complications in 14 

patients followed in the conservatively treated group (hyperreflexic bladder, urethral 

stricture and vesical calculi).  Although the early and late complication rates were higher 

in the conservatively managed group, there was no statistically significant difference 

from the group treated by primary suturing.  The authors reported that poor outcome 

might be most common in patients with severe pelvic fracture98. 

 Therefore, the consensus in the literature is that the majority of extraperitoneal bladder 

ruptures can be managed with catheter drainage alone.  Relative contraindications to 

conservative management include bone fragments projecting into the bladder, open 

pelvic fractures, and bladder injuries associated with rectal perforations.  

 It has been traditional to achieve bladder drainage with a  large-bore suprapubic 

cystostomy catheter alone or in additional to a transurethral catheter in order to ensure 
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drainage of blood and clots.  This teaching has been challenged in the recent literature.  In 

a retrospective analysis of 47 patients with traumatic bladder injuries (18 blunt and 29 

penetrating) requiring bladder repair, 16 patients were treated with a suprapubic catheter, 

27 with a transurethral catheter and 4 with a suprapubic and temporary transurethral 

catheter.  All seven urinary complications were noted in patients with suprapubic 

catheters.  The average catheter duration was 42 days in the suprapubic group versus 13 

days in the transurethral group.  The authors concluded that transurethral catheters result 

in fewer complications and fewer days of catheterization, regardless of the degree of 

bladder injury9.    

 Volpe et al reviewed 34 patients with bladder injury (82% penetrating, 18% blunt).  

Following primary repair, 18 patients were drained with suprapubic tubes and 16 were 

trained with transurethral catheter alone.  Urologic complications were found in 28% of 

the suprapubic tube group versus 19% of the urethral catheter group.  The authors 

suggested that intraperitoneal bladder injuries may be equally well managed by primary 

bladder repair and transurethral catheter drainage alone versus suprapubic tube 

drainage96.  Transurethral catheters for management of blunt and penetrating bladder 

trauma are effective, cause less morbidity, and may be removed more rapidly that 

suprapubic catheters for any degree of bladder injury.   

E. URETHRAL TRAUMA 

 Urethral injury is usually secondary to blunt trauma, occurring in 5 to 10% of cases of 

pelvic fracture.  The management of urethral distraction injury has changed over the 

years.  The primary options include delayed operative reconstruction or primary stenting 

of the injury with a urethral catheter, which may be endoscopically-assisted..   
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 In a retrospective review of 77 cases of traumatic posterior urethral injury, delayed 

repair (median time to repair of 12 months) resulted in adequate urethral continuity in 

94l.8%.  Postoperative incontinence occurred in 9% and postoperative erectile 

dysfunction in 16%11. 

 Herschorn et al, in a retrospective series of 20 patients with prostatomembranous 

urethral disruptions, reported a 96% urethral stricture rate requiring posterior 

urethroplasty associated with suprapubic tubes, compared to 31% of patients who 

underwent early transurethral catheterization106. 

 Kotkin et al reviewed 32 patients with urethral disruptions; 20 with complete injuries 

were treated with immediate realignment and 12 with partial or complete injuries were 

treated with retrograde catheterization alone.  They reported similar complication rates in 

the two groups107. 

 A series of 57 patients with posterior urethral disruptions treated with primary urethral 

realignment within six hours of injury reported no impotence in 79%, with impotence 

requiring treatment in only 7.5%.  Only 3.7% experienced mild stress incontinence, not 

requiring treatment.  Although 68% had evidence of post-realignment strictures, 43% 

were either simply observed or managed with in-office dilation104. 

 Follis et al compared 33 patients with complete prostatomembranous urethral 

disruptions.  Twenty were managed by immediate realignment, while 13 were managed 

with initial suprapubic tube and delayed urethroplasty.  Immediate realignment resulted 

in an overall potency rate of 80%, compared to only 50% in patients who underwent 

delayed repair.  There was an increased need for a secondary operation when the repair 

was delayed.  Continence rates were similar in both groups105.   Therefore, it appears as if 
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posterior urethral injuries secondary to blunt trauma may be treated either with delayed 

perineal reconstruction or primary endoscopic realignment. 

V. SUMMARY 

 The urinary tract may be damaged by a variety of blunt or penetrating trauma to the 

abdomen.  Urinary system injuries occur in approximately 4% of trauma patients.  When 

multiple injuries coexist in the patient with urinary tract trauma, injuries to the urinary 

tract must be assessed as to their contribution to the immediately life-threatening 

situation.  Although our subcommittee generated innumerable questions regarding the 

management of urinary tract injuries, we were able to satisfactorily answer only a few.  

VI. FUTURE INVESTIGATIONS 

 There is a paucity of Class I data analyzing the various methods of managing 

genitourinary tract trauma, as evidenced by the complete lack of Level I 

recommendations for the management of these injuries.  Future investigations should be 

carried out in a prospective, randomized manner with a sufficient number of patients to 

enable clinicians to draw valid, concrete conclusions as to the optimal methods of 

managing these patients.  Unanswered questions remain as to the best way to assess renal 

function and ureteral integrity intraoperatively and the optimal timing and management 

of blunt renovascular trauma.  Although it is now acceptable to manage selected patients 

with renal trauma nonoperatively, the indications to declare nonoperative management 

unsuccessful are not clear.  As physicians and health care systems become increasingly 

more fiscally responsible, the indications for radiographic follow-up in nonoperatively 

managed patients also need to be addressed.  Given the relative infrequency of some of 
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these injuries, especially renovascular trauma, these investigations may require large-

scale multi-institutional projects.
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 or w
ere 

accom
panied by continued 

bleeding 

32 patients w
ere explored, 

w
ith 17 requiring 

nephrectom
y for m

ajor 
renovascular or 
parenchym

al traum
a. The 

rem
aining 20 patients w

ere 
successfully m

anaged 
w

ithout renal exploration. 3 
patients died from

 
associated injuries. 2 renal 
com

plications occurred, one 
in each group 

G
unshot w

ounds that 
produce stable perirenal 
hem

atom
as do not require 

exploration. 

3 

P
osttraum

atic 
renovascular 
hypertension after occult 
renal injury 

M
ontgom

ery 
J Traum

a 
1998 

R
etrospective review

 of 
traum

a database 
7 patients w

ere identified 
w

ith new
 onset hypertension 

follow
ing traum

a. R
enal 

injuries not identified during 
their hospitalization. A

ll had 
positive renal arteriography; 
6/7 had renal-vein renin 
assays localized to involved 
kidney. 

N
ew

ly sustained 
hypertension follow

ing 
traum

a should lead to renal 
evaluation 

3 

M
anagem

ent of renal 
traum

a at a rural level I 
traum

a center 

G
off 

A
m

 
S

urgeon 
1998 

R
etrospective review

 of 55 
renal injuries (96%

 blunt). 
N

ine patients had renal 
artery injuries and 4 had 
injuries to the collecting 
system

. 

N
onoperative treatm

ent w
as 

successful in 69%
 of the 

hem
odynam

ically stable 
patients and 38%

 of the 
unstable patients. M

ost of 
the operative therapy w

as 
for associated injuries. O

nly 
8 kidneys w

ere explored, 5 
requiring nephrectom

y. Tw
o 

com
plications occurred, 

both of w
hich w

ere treated 
w

ith a ureteral stent. 

M
ajority of renal injuries can 

be treated nonoperatively 
w

ith a low
 incidence of 

com
plications 

3 
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37 
M

ethod of urinary 
diversion in nonurethral 
traum

atic bladder 
injuries: retrospective 
analysis of 70 cases 

Thom
ae 

A
m

 
S

urgeon 
1998 

R
etrospective review

 of 70 
bladder injuries, 40 blunt 
and 30 penetrating. 

47 patients (18 blunt, 29 
penetrating) required 
bladder repair, w

ith 16 
treated w

ith a suprapubic 
catheter, 27 w

ith a 
transurethral catheter and 4 
w

ith a suprapubic and 
tem

porary transurethral 
catheter. A

ll 7 urinary 
com

plications noted in 
patients w

ith suprapubic 
catheters. C

atheter duration 
w

as 42 days for suprapubic 
vs 13 days for transurethral.

Transurethral catheters 
result in few

er com
plications 

and few
er days of 

catheterization w
ith any 

degree of bladder injury. 

3 

The m
anagem

ent of 
urinary tract injuries after 
gunshot w

ounds of the 
anterior and posterior 
abdom

en 

V
elm

ahos 
Injury 

1997 
P

rospective data collection 
on 79 patients w

ith injuries 
of urinary tract follow

ing 
G

S
W

 

5%
 m

anaged 
nonoperatively and 16%

 
w

ere operated upon but the 
kidneys w

ere not explored. 
O

ne shot IV
P

 and C
T scans 

failed to visualize the 7 
ureter injuries. 

R
enal exploration is not 

required in cases of stable 
renal hem

atom
as. A

 high 
index of suspicion follow

ed 
by exploration is needed to 
avoid ureteral injuries. 

2 

D
elayed repair of post-

traum
atic posterior 

urethral distraction 
injuries: long-term

 results 

Tunc 
U

rology 
2000 

R
etrospective review

 of 77 
cases of delayed repair of 
traum

atic posterior urethral 
injuries. M

edian tim
e to 

repair w
as 12 m

onths. 

M
ean follow

-up of 47 
m

onths, urethral continuity 
adequate in 94.8%

. P
ostop 

incontinence in 9.1%
. 

P
ostop erectile dysfunction 

in 16.2%
. 

D
elayed perineal 

reconstruction of posterior 
urethral injuries is a 
successful treatm

ent option 
w

ith acceptable m
orbidity 

3 

P
enetrating ureteric 

injuries 
A

zim
uddin 

Injury 
1998 

R
etrospective review

 of 21 
(2 stab, 19 G

SW
) 

penetrating injuries to ureter

P
reop screening unreliable. 

G
ross hem

aturia in only 
66%

. IV
P

 diagnostic 14%
, 

suspicious in another 42%
. 

A
nastom

otic leak ocurred in 
14%

. 

E
xploration of 

retroperitoneum
 rem

ains the 
only definitive m

ethod of 
excluding ureteric injury 

3 

Traum
atic posterior 

urethral injury and early 
realignm

ent using 
m

agnetic urethral 
catheters 

P
orter 

J U
rol  

1997 
R

etrospective review
 of 13 

patients w
ith com

plete 
urethral disruption treated 
w

ith endourological 
realignm

ent using coaxial 
m

agnetic urethral catheters 

R
ealignm

ent w
as 

established in 11/13 using 
m

agnetic urethral catheters. 
U

rethral strictures 
developed in 5/10 available 
for follow

-up requiring 1.4 
corrective procedures per 
patient.  Im

potence w
as 

noted in 1/7; no urinary 
incontinence occurred. 

S
tricture form

ation, 
im

potence and incontinence 
rates w

ith this procedure are 
com

parable to those 
reported for delayed 
urethroplasty 

3 
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N

onoperative treatm
ent 

of m
ajor blunt renal 

lacerations w
ith urinary 

extravasation 

M
atthew

s 
J U

rol  
1997 

R
etrospective review

 of 46 
patients w

ith blunt renal 
traum

a treated 
nonoperatively. 31 had 
m

ajor extravasation (G
rade 

4 and 5) and 15 did not 
(G

rade 3). 

U
rinary extravasation 

resolved spontaneously in 
27/31 (87.1%

) of patients, 
w

ith the rem
aining 4 

resolving after ureteral 
stenting. N

o com
plications 

occurred in patients w
ithout 

extravasation. 

N
onoperative treatm

ent of 
renal lacerations w

ith 
extravasations is safe and 
effective. C

om
plications are 

uncom
m

on and can usually 
be treated w

ith 
endourological or 
percutaneous m

ethods. 

3 

C
riteria for nonoperative 

treatm
ent of significant 

penetrating renal 
lacerations. 

W
essels, 

H
unter 

Journal of 
U

rology 
1997 

R
etrospective review

 of 120 
patients w

ith G
rades II to IV

 
renal lacerations secondary 
to gun shot and stab 
w

ounds.  Forty-one (41) 
patients w

ere treated 
nonoperatively and 79 
underw

ent im
m

ediate renal 
exploration.  

P
atients treated 

nonoperatively had 
significantly low

er incidence 
of gun shot w

ounds, shock, 
associated injuries, need for 
transfusion and high grade 
renal injuries.  In patients 
w

ith G
rade II lacerations, no 

com
plications resulted from

 
nonoperative treatm

ent.  
Tw

enty-three point five 
(23.5%

) percent of patients 
treated nonoperatively w

ith 
G

rades III and IV
 injuries 

had delayed renal bleeding 
versus none in group II.   

N
onoperative treatm

ent of 
penetrating renal lacerations 
is appropriate in 
hem

odynam
ically stable 

patients w
ithout associated 

injuries w
ho have been 

staged com
pletely w

ith C
T 

scan and/or IV
P

.  G
rade II 

injuries can be treated 
nonoperatively, but G

rades 
III or IV

 injuries are 
associated w

ith a significant 
risk of delayed bleeding if 
treated expectantly.  
E

xploration should be 
considered if laparotom

y is 
indicated for other injuries or 
if the injury is not com

pletely 
staged prior to exploratory 
laparotom

y for other 
injuries. 
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M

anagem
ent of m

ajor 
blunt renal lacerations:  
surgical or nonoperative 
approach? 

R
obert, 

M
axine 

E
uropean 

U
rology 

1996 
Tw

enty-three (23) 
consecutive patients w

ith 
deep blunt renal lacerations 
w

ere treated from
 1986 to 

1995.   G
roup 1, 12 patients 

conservatively w
ith open 

surgery in cases of 
hem

odynam
ic instability or 

persistent extravasation.  
G

roup 2, 1990 to 1995, 11 
patients w

ith observation 
w

ith surgery reserved only 
for m

ajor com
plications.  A

ll 
patients had C

T scan 
staging.   

In group 1, 6 patients 
required early exploration, 4 
nephrectom

ies, 2 
renorrhaphies, persistent 
fistula led to nephrectom

y in 
1 of the previously operated 
patients.  Length of stay 
w

as low
er for nonoperated 

patients.  N
one suffer from

 
hypertension.  G

roup 2, all 
11 patients treated 
conservatively.  Four (4) 
patients required ureteral 
stents.  E

xtravasation 
resolved in all.  Length of 
hospital stay w

as 
significantly higher in 
patients w

ho required 
stents. 

In m
ost patients w

ith blunt 
renal lacerations, 
conservative approach is 
safe.  M

ost extravasations 
spontaneously resolve.  
M

inim
ally invasive 

techniques deal w
ith nearly 

all com
plications.  O

pen 
surgery usually results in 
nephrectom

y. 

3 

The later treatm
ent of 63 

overlooked or 
com

plicated ureteral 
m

issile injuries:  the 
prom

ise of nephrostom
y 

and role of 
autotransplanation. 

al-A
li, M

. 
Journal of 
U

rology 
1996 

S
ixty-three (63) w

ith 4 
related ureteral injuries due 
to high velocity m

issle 
w

ounds presented w
ith 

external fistula, internal 
leakage or ureteral 
obstruction.  N

o patient 
presented in the acute 
phase of the injury.  A

ll 
patients w

ere studied 
retrospectively.  The 
ureteral injury w

as m
issed 

during initial laparotom
y in 

47 patients (75%
) w

hile the 
rem

aining 16 (25%
)  had 

undergone prim
ary ureteral 

reconstruction at the tim
e of 

the laparotom
y.  O

pen 
nephrostom

y w
as 

perform
ed in 51 patients or 

81%
.  D

elayed 
reconstruction w

as 
perform

ed in 39 including 
auto-transplantation in 2.   

The nephrostom
y tube 

proved to be therapeutic in 
20 patients.  The rem

aining 
patients underw

ent 
reconstruction.   

W
hen treating com

plications 
of ureteral injuries, best 
results are achieved w

ith 
initial nephrostom

y tube 
placem

ents follow
ed by 

reconstruction once urine 
leakage stopped.  
N

ephrostom
y tube drainage 

alone m
ay prove to be 

therapeutic.  A
uto-

transplantation is an 
alternative w

hen extensive 
ureteral dam

age has 
occurred. 
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C

onservative 
m

anagem
ent of 

penetrating and blunt 
Type III renal injuries 

Thall, E
H

 
B

ritish 
Journal of 
U

rology 

1996 
This is a retrospective 
review

 of 122 patients w
ith 

blunt abdom
inal and 

penetrating traum
a.  Forty-

five (45) patients (32 
penetrating and 13 blunt 
traum

a) all w
ith Type III 

injuries w
ere identified.  

Tw
enty-eight (28) patients 

(17 penetrating and 11 
blunt) had their renal injuries 
treated conservatively.  
Fourteen (14) patients 
underw

ent im
m

ediate  
surgical repair.  A

ll had 
penetrating injuries.  

Four (4) patients w
ith 

penetrating traum
a required 

delayed intervention.  Tw
o 

(2) w
ho had been treated 

conservatively and 2 w
ho 

had undergone initial 
surgical intervention.  Three 
(3) patients required 
nephrectom

y.  A
ll in the 

group treated surgically.  
Tw

enty-eight (28) patients 
w

ere successfully m
anaged 

conservatively w
ithout loss 

of renal function. 

Type III penetrating traum
a 

m
ay be successfully 

m
anaged conservatively 

w
ith a sim

ilar outcom
e to 

those patients w
ith type III 

blunt injuries.  S
urgical 

intervention m
ay only be 

necessary in those w
ith 

associated intra-abdom
inal 

injuries or w
ho develop 

hem
odynam

ic instability. 

3 

P
enetrating ureteral 

injuries: the im
pact of 

associated injuries on 
m

anagem
ent. 

V
elm

ahos, 
G

eorge C
. 

A
m

erican 
S

urgeon 
1996 

This is a retrospective 
review

 of 41 patients w
ith 

penetrating ureteral traum
a.  A

ll 41 patients have other 
associated injuries and all 
underw

ent exploratory 
laparotom

y and prim
ary 

repair of the injury.  E
leven 

(11) patients developed 
com

plications (26.8%
).  

There w
ere 5 ureteral 

strictures (12.2%
).  Tw

o (2) 
of the 5 eventually required 
nephrectom

y.  S
ix (6) 

patients developed ureteral 
dehiscences.  Three (3) 
patients died.  Tw

o (2) 
patients required ureteral 
exteriorization.  O

ne (1) 
eventually had a 
nephrectom

y and 1 had 
reconstructive surgery.  All 6 
dehiscences developed in 
the 30 patients w

ith 
associated colonic injury 
(20%

).  

The presence of shock on 
adm

ission, intraoperative 
bleeding, m

ultiple intra-
abdom

inal organ 
involvem

ent and especially 
severe colonic injury 
requiring colectom

y have 
been identified as predictive 
of poor outcom

e.  P
atients 

presenting w
ith shock or 

w
ho have severe colonic 

injury requiring colectom
y 

should not have prim
ary 

ureteral repair.  U
reteral 

exteriorization should be 
perform

ed under these 
circum

stances.  
N

ephrectom
y m

ight also be 
considered. 
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41 
Internal fixation in pelvic 
fractures and prim

ary 
repairs of associated 
genitourinary disruptions:  
a team

 approach. 

R
outt, M

L, 
C

hip 
Journal of 
Traum

a-
Injury 
Infection &

 
C

ritical 
C

are 

1996 
Fifty-four (54) patients 
associated urologic traum

a 
and pelvic fractures w

ere 
review

ed.  O
f these 54, 23 

underw
ent open reduction 

and internal fixation of the 
anterior pelvic ring injuries 
after com

pletion of the 
genitourinary repairs and 
form

ed the basis for this 
review

. 

The orthopedist preps and 
drapes the patients.  
P

fannenstiel incision is the 
incision of choice.  U

rologist 
realigns the urethra or fixes 
the bladder prior to internal 
fixation.  S

uprapubic tubes 
are not used.  U

rologic 
com

plications occurred in 7 
of the 23 patients.  Forty-
four (44) percent of those 
w

ith com
plete uretheral 

disruption developed 
uretheral stricture despite 
prim

ary realignm
ent. Three 

(3) of the 18 m
ale patients 

com
plained of erectile 

dysfunction.   

Individuals w
ith com

bined 
orthopedic and urologic 
injuries are best m

anaged 
using team

 approach.  
S

uprapubic tubes are not 
required. 

3 

E
ffect of colon injury on 

the m
anagem

ent of 
sim

ultaneous renal 
traum

a 

W
essels, 

H
unter 

Journal of 
U

rology 
1996 

R
etrospective review

 of 62 
patients w

ith sim
ultaneous 

colon and renal injuries. 

R
enal traum

a m
anagem

ent 
w

as consistent w
ith the 

grade of the injury.  R
enal 

exploration w
as perform

ed 
in 58%

 of the cases, w
ith 

nephrectom
y perform

ed in 
16%

 explorations and only 
for severely injured kidneys.  
U

rologic com
plications 

occurred in 16%
 of the 

cases but resulted in loss of 
only 1 kidney. 

R
enal injuries and 

reconstruction should not be 
treated differently in the face 
of colon injury including 
gross fecal contam

ination. 
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M

orbidity associated w
ith 

nonoperative 
m

anagem
ent of 

extraperitoneal bladder 
injuries 

K
otkin, Leonid 

Journal of 
Traum

a. 
1995 

R
etrospective review

 of 10 
years, 70 patients w

ith 
bladder rupture.  Thirty-six 
(36) patients had 
extraperitoneal injuries 
caused by blunt traum

a and 
form

ed the basis of the 
review

. 

Tw
enty-nine (29) patient 

w
ere treated by catheter 

m
anagem

ent alone.  S
even 

(7) underw
ent prim

ary 
bladder closure.  S

eventy-
four (74) percent had 
spontaneous healing w

ithin 
10 to 14 days and 26%

 
developed com

plications.  
Three (3) patient had 
delayed healing w

ith 
eventual healing at 21, 28 
and 31 days post-injury.  
Tw

o (2) patients developed 
vesicocutaneous fistula.  
O

ne (1) underw
ent 

successful closure.  O
ne (1) 

required ileoconducit 
conversion.  O

ne (1) patient 
had persistent extravasation 
67 days post-injury, 
underw

ent surgical closure 
after recurrent bouts of 
sepsis.  O

ne (1) patient died 
of an infected pelvic 
hem

atom
a and sepsis.  

M
ain risk factor for 

com
plications is poor 

drainage of the catheter.  
M

ost of the patients in this 
series had 18 French 
catheters placed. 

P
atients w

ho undergo 
surgical laparotom

y for 
other reasons should have 
their bladder closed.  M

ost 
patients treated 
nonoperatively w

ill do w
ell.  

H
ow

ever, com
plications do 

occur and can be 
significant.  M

ajor risk factor 
seem

s to be poor catheter 
drainage due to a sm

all 
caliber catheter. 
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43 
The non-operative 
approach to m

ajor blunt 
renal traum

a. 

M
atthew

s, LA
 

S
em

inars 
in U

rology
1005 

R
etrospective review

 of 55 
blunt traum

a victim
s w

ith 
m

ajor renal lacerations.  
N

ine (9) patients had grade 
V

, 31 had grade IV
, and 15 

had grade III lacerations.  
N

ine (9) patients w
ith 

hem
odynam

ic instability 
underw

ent renal exploration. 
S

even (7) had grade V
 and 

2 w
ith grade IV

 injuries.  
The rem

aining 46 patients 
w

ere stabilized and 
observed. 

Thirty-one (31) patients 
treated by observation had 
extravasation on their initial 
C

A
T scan.  Tw

enty-one (21) 
had m

ajor associated 
injuries and 7 w

ere explored 
for non-renal injuries.  
P

resence of a non-
expanding retroperitoneal 
hem

atom
a did not represent 

an indication for exploration.  
Four (4) patients w

ith 
extravasation required stent 
placem

ent.  In all 4 patients 
the extravasation resolved.  
N

o patient required 
exploration.  M

ean length of 
hospitalization for patients 
w

ith isolated injuries w
as 

8.1 days.  M
cA

ninch 
reported average hospital 
stay of 8 days for surgical.  
Thus the length of stay in 
this study w

ere com
parable.

S
elective non-operative 

m
anagem

ent of m
ajor renal 

lacerations associated w
ith 

m
ajor blunt renal traum

a 
successful in the m

ajority of 
cases even w

hen 
extravasation devitalized 
segm

ents are present.  
Traum

a victim
 w

ho show
s 

persistent hem
odynam

ic 
instability despite 
appropriate resuscitative 
m

easures requires prom
pt 

surgical intervention and 
should not be observed. 

3 

N
ephrectom

y for 
traum

atic renal injuries 
N

ash, P
eter A

. 
Journal of 
U

rology 
1995 

This is a retrospective 
review

 of 2521 patients w
ho 

present to the authors w
ith 

renal traum
a.     

R
enal exploration w

as 
perform

ed in 195 patients 
(202 renal units).  Thirty-one 
(31) kidneys required 
exploration alone, 145 
repair and 26 nephrectom

y, 
yielding an overall 
nephrectom

y rate of 13%
.  

There w
as a 2.1%

 incidence 
of renal exploration in blunt 
traum

a patients.  A
 41.6%

 
rate of exploration in stab 
w

ounds and 73%
 rate of 

surgical exploration in gun 
shot w

ounds.  A
ll patients 

requiring nephrectom
y had 

m
ajor renal injuries. 

C
onclusion, it is not the 

exploration that results in 
the nephrectom

y but the 
extent of the injury itself. 
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U

reteral injuries from
 

penetrating traum
a. 

B
randes, 

S
teven B

. 
Journal of 
Traum

a 
1994 

A
 retrospective review

 of 12 
patients w

ho sustained 
ureteral injuries from

 
penetrating injuries. 

E
leven (11) of the 12 

ureteral injuries w
ere 

diagnosed during the course 
of surgical exploration.  N

ine 
(9) of these patients had 
high dose IV

P
s perform

ed 
prior to the surgery.   A

ll 
w

ere non-diagnostic.  
H

em
aturia w

as absent in  
45 patients.  E

leven (11) of 
the 12 injuries w

ere 
diagnosed intraoperatively.  
In 1 patient the diagnosis 
w

as m
ade 2 w

eeks post 
injury.  A

ll patients 
underw

ent prim
ary ureteral 

repair. 

H
igh dose IV

P
 and 

urinalysis are not reliable in 
detecting penetrating 
ureteral injuries.  S

urgical 
exploration rem

ains the best 
w

ay to diagnose traum
atic 

ureteral injury. 

3 

C
onservative treatm

ent 
of type III renal traum

a 
Li-w

ei C
heng, 

D
avid 

Journal of 
Traum

a-
Injury 
Infection &

 
C

ritical 
C

are 

1994 
R

etrospective review
 of 21 

patients w
ith suspected 

renal traum
a.   

O
f those 71 patients, 18 

proved to have type III renal 
injuries w

hich w
as classified 

as m
ajor laceration w

ith or 
w

ithout urinary 
extravasation.  O

f the 18 
patients (9 blunt and 9 
penetrating injuries) 13 had 
their injuries treated 
conservatively and 3 
patients underw

ent 
im

m
ediate surgical repair.  

Tw
o (2) died of other 

associated injuries.  Tw
o (2) 

of the conservatively treated 
patients and 1 w

ho had 
initial repair required 
subsequent intervention.  A

ll 
3 patients had penetrating 
abdom

inal traum
a.  

N
ephrectom

y w
as not 

required in those 3 patients.

Thirteen (13) of 16 patients 
w

ith m
ajor grade III renal 

traum
a w

ere successfully 
m

anaged conservatively 
w

ithout the need for surgical 
intervention.  The use of 
com

puter tom
ography to 

help stage the extent of the 
injury allow

s for m
ore 

aggressive conservative 
approach and m

ay save the 
patient unnecessary 
exploration or possible 
nephrectom

y. 
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O

utcom
e after tem

porary 
vascular occlusion for the 
m

anagem
ent of renal 

traum
a 

C
arroll, Peter 

R
. 

Journal of 
U

rology 
1994 

This is a retrospective 
review

 of 30 patients treated 
over a 17 year period w

ho 
required tem

porary vascular 
occlusion.  These 30 
patients represented 17%

.  
O

ne hundred and eighty 
one (181) renal units that 
required renal exploration.  

Five (5) of the 30 patients 
required nephrectom

y.  
Tw

enty-five (25) patients 
underw

ent repair w
ith an 

average w
arm

 ischem
ia 

tim
e of 39.3 m

inutes.  O
ne 

(1) patient died.  S
eventeen 

(17) com
plications occurred 

in 12 patients.  O
nly 2 of the 

com
plications w

ere related 
to the renal injury.  B

oth 
resolved spontaneously. 

Tem
porary vascular 

occlusion can be perform
ed 

safely and m
ay im

prove the 
results of m

ajor renal 
traum

a. 

3 

M
anagem

ent of blunt 
renal traum

a. 
K

ristjansson 
A. 

B
ritish 

Journal of 
U

rology 

1993 
R

etrospective review
 of 104 

patients adm
itted w

ith renal 
traum

a, all resulting from
 

blunt injury.   

R
esults, 21 of 42 patients 

w
ith grade II to IV

 injuries 
underw

ent im
m

ediate 
surgery.  Please note that 
their staging system

 is not 
w

hat w
e are currently using.  

The nephrectom
y rate w

as 
1 in 12 cases.  O

f the 21 
patients w

ho underw
ent 

surgery, 9 required 
nephrectom

y.  O
f the 20 

patients w
ho w

ere treated 
conservatively, 9 required 
surgery at a later date.  
Three (3) had expanding 
hem

atom
as.  Tw

o (2) w
ith 

persistent urinary 
extravasation. O

ne (1) w
ith 

non-viable renal 
parenchym

a and 1 w
ith 

persistent abdom
inal pain 

and fever. 

1)  C
om

puted tom
ography is 

m
ore accurate than 

ultrasound and/or 
urography.  2)  P

atients w
ith 

significant extra renal 
leakage on urography, 
angiography or C

T scan 
should receive im

m
ediate 

surgical m
anagem

ent.  
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M

ajor renal lacerations 
w

ith a devitalized 
fragm

ent follow
ing blunt 

abdom
inal traum

a:  a 
com

parison betw
een 

nonoperative (expectant) 
versus surgical 
m

anagem
ent. 

H
usm

ann, D
A

 
Journal of 
U

rology 
1993 

R
etrospective review

 of all 
blunt renal traum

a resulting 
in a laceration through the 
renal cortical junction w

ere 
review

ed.  Three (3) 
selective criteria for 
inclusion in this study w

ere 
(1) renal laceration through 
the cortical m

edullary 
junction.  (2) kidney had to 
have a devitalized segm

ent 
estim

ated to be betw
een 25 

and 50%
 of the involved 

organ diagnosed by 
arteriography or nuclear 
scanning.  (3) patient had to 
be stabilized w

ith a systolic 
bp greater than 90.  Forty-
three (43) cases w

ere 
studied.   

A
ll patients had an IV

P
 or 

C
T scan w

ith contrast. 
Tw

enty-seven (27) had co-
existing peritoneal and renal 
injuries in w

hich em
ergency 

laparotom
y and repair of the 

non-urologic traum
a w

ere 
done.  Fourteen (14) 
patients did not undergo 
renal exploration and 13 
had renal exploration at the 
tim

e of exploratory 
laparotom

y.  Infected 
urinom

as and perinephric 
abscesses seeded for co-
existing enteric or 
pancreatic injuries w

ere the 
m

ost com
m

on com
plication 

occurring in 57%
 of the 16 

patients w
ithout associated 

intraperitoneal injuries, 
m

anaged non-operatively.  
Thirty-eight percent (38%

) 
had urologic m

orbidity.  (S
ix 

of 16.)  Four (4) patients 
have persistent urinom

a.  
Three (3) required either 
stent drainage or 
percutaneous placem

ent.  
Tw

o (2) had delayed 
hem

orrhage.  O
ne (1) 

required nephrectom
y and 

w
as m

anaged w
ithout 

intervention.  O
ne (1) 

patient developed 
hypertension w

hich did not 
require exploration.  

In the absence of 
intraperitoneal injuries, 
expectant m

anagem
ent of a 

devascularized m
ajor renal 

fracture results in urological 
m

orbidity of 38%
 and an 

associated risk of 
nephrectom

y of 6%
.  The 

author suggests that an 
absolute non-operative 
protocol for the 
m

anagem
ent of a m

ajor 
renal laceration w

ith a 
devascularized renal 
fragm

ent is inappropriate 
and recom

m
end that renal 

exploration and surgical 
m

anagem
ent of this injury 

be considered m
anidatory 

w
hen it co-exists w

ith a 
pancreatic or colonic injury.  
In addition, the authors 
believe that surgical 
intervention should be 
considered preferable in 
traum

a victim
s sustaining 

m
ulti-organ injuries even in 

the absence of enteric or 
pancreatic traum

a. 
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U

rological evaluation and 
m

anagem
ent of renal-

proxim
ity stab w

ounds. 

E
astham

 
Jam

es 
Journal of 
U

rology 
1993 

R
etrospective review

 of 244 
consecutive patients w

ith 
renal proxim

ity stab w
ounds 

betw
een the years of 1985 

and 1990.  Tw
o-hundred 

and forty-one (241) patients 
underw

ent IV
P

s as the initial 
radiographic study.   

This is an old study w
here 

C
T scans w

ere not being 
done and they 
recom

m
ended arteriography 

as the second line study of 
choice should IV

P
 be 

abnorm
al or non-diagnostic.  They conclude that m

ost 
renal injuries w

hen 
accurately staged can safely 
be m

anaged non-
operatively. 

3 

U
reteropelvic junction 

disruption follow
ing blunt 

abdom
inal traum

a 

B
oone, 

Tim
othy 

Journal of 
U

rology 
1993 

This is a retrospective 
review

 involving traum
a 

patients that presented over 
a 10 year period.  In 7 
patients w

ith ureteropelvic 
junction disruption w

ere 
identified.  O

f the 7, 4 w
ere 

diagnosed m
ore than 36 

hours after the traum
atic 

insult.   

Three (3) of the 4 m
issed 

injuries occurred in patients 
w

ith hypovolem
ic shock, 

non-responsive to m
assive 

fluid resuscitation.  N
o 

im
aging studies w

ere 
obtained in this group.  A

ll 3 
patients underw

ent 
exploratory laparotom

y.  
The kidneys w

ere exam
ined 

but w
ere not explored and 

the injuries w
ere m

issed. 

C
onsideration for the 

diagnosis of ureteropelvic 
junction disruption should 
be based upon the historical 
finding of a rapid 
deceleration injury or fall 
from

 greater than 20 feet.  
P

atients w
ho present in 

shock and undergo 
abdom

inal exploration 
w

ithout direct visualization 
of the kidney should still 
undergo radiographic 
evaluation to rule out and 
avoid m

issing ureteropelvic 
junction disruption. 

3 

C
om

bined penetrating 
rectal and genitourinary 
injuries:  a challenge in 
m

anagem
ent. 

Franko, 
E

dw
ard R

. 
Journal of 
Traum

a-
Injury 
Infection &

 
C

ritical 
C

are 

1993 
This is a retrospective 
review

 of 17 patients w
ith 

com
bined rectal and 

urologic injuries. 

H
igh incidence of 

com
plications unless the G

I  
tract as w

ell as the G
U

 tract 
is w

ell debrided, closed in 
layers and separated using 
w

ell vascularized tissue 
such as om

entum
.  Also 

recom
m

ended is both G
I 

and G
U

 urinary diversion. 

C
om

bined G
U

 and G
I 

injuries from
 penetrating 

traum
a requires 

debridem
ent of all necrotic 

tissue, urinary and fecal 
diversion, tension free 
closure w

ith w
ell 

vascularized tissue, 
adequate drainage and 
separation of the injured 
sites w

ith w
ell vascularized 

om
entum

 to m
inim

ize the 
high incidence of 
com

plications. 

3 

A
ngiographic 

em
bolization of renal stab 

w
ounds. 

E
astham

, 
Jam

es A. 
Journal of 
U

rology 
1992 

This is a retrospective 
review

 of 16 patients w
ith 

renal branch arterial injuries 
secondary to knife w

ounds.  
A

ll w
ho had undergone 

angiography and 

O
f the 16 patients, 14 had 

prom
pt hem

ostasis.  Tw
o 

(2) patients had persistent 
or increased bleed, both 
required partial 
nephrectom

y. 

A
ngiography w

ith 
em

bolization provides safe 
and effective m

eans of 
m

anaging renal artery 
branch injury secondary to 
stab w

ounds. 
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em

bolization of these 
injuries. 

S
elective surgical 

m
anagem

ent of renal 
stab w

ounds 

H
eyns, C

.F. 
B

ritish 
Journal of 
U

rology 

1992 
This is a retrospective 
review

 of 95 patients 
betw

een the years from
 

1984 and 1990. 

There w
ere 2 groups.  

G
roup 1 consisted of non-

operative m
anagem

ent and 
included 60 patients.  G

roup 
2, 35 patients w

ere selected 
for prim

ary surgical 
exploration.  M

ean periods 
of hospitalization w

as 
significantly shorter in group 
1, 6.1 days than in group 2, 
9.9 days.  A

ll patients w
ere 

staged w
ith IV

P
 as C

T 
scanning w

as not readily 
available.  C

om
plications 

occurred in 15 group 1 
patients (25%

) and 15 group 
2 patients, the surgically 
repaired group (43%

).  
M

ajor com
plication of those 

being observed w
as 

secondary hem
orrhage 

w
hich occured in 10 of the 

15.  S
ix (6) underw

ent 
selective arterial 
em

bolization, 2 underw
ent 

nephrectom
y and 1 

underw
ent hem

i-
nephrectom

y.  Tw
o (2) 

patients hem
aturia resolved 

spontaneously. 

O
bservation is an 

alternative to surgical 
exploration of patients w

ith 
renal stab w

ounds. 
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Increasing role of 
angiography and 
segm

ental artery 
em

bolization in the 
m

anagem
ent of renal 

stab w
ounds. 

H
eyns, C

.F. 
Journal of 
U

rology 
1992 

R
etrospective review

 of 93 
patients w

ith stab w
ounds.   

Tw
o groups, group 1, 79 

patients treated at the 
authors institution.  G

roup 2, 
14 patients referred after 
com

plications occurred from
 

an outside institution.  
Thirty-three (33%

) of the 
group 1 patient or 26 
individuals required surgical 
exploration due to severe 
blood loss or associated 
intra-abdom

inal injury.  
S

even (7) required 
nephrectom

y.  N
on-

operative m
anagem

ent w
as 

selected in 53 patients of 
67%

 in group 1.  
H

em
orrhage occurred in 8 

for 15%
 incidence.  P

atient 
w

ho developed bleeding 
com

plications regardless of 
the group underw

ent renal 
arteriography and attem

pted 
segm

ental selective 
em

bolization of the 
segm

ental artery.  This w
as 

successful in 9 of the 11 
patient of 82%

. 

R
enal angiography and 

selective em
bolization is an 

option in patients w
ho 

develop hem
aturia w

ith 
vascular injury follow

ing 
stab w

ounds. 
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Intraoperative decision-
m

aking in renal traum
a 

surgery. 

C
orriere, 

Joseph 
Journal of 
Traum

a-
Injury 
Infection &

 
C

ritical 
C

are 

1991 
The authors attem

pt to 
define and answ

er 3 
questions.  1)  S

hould the 
kidney hem

atom
a be 

explored.  2) Is pedicle 
control necessary.  3)  W

hat 
procedure should be 
perform

ed.  This is a 
retrospective review

 of 85 
patients that underw

ent 
surgical exploratory 
betw

een the years of 1979 
to 1988.  P

enetrating and 
blunt injuries w

ere included.

O
f 85 explorations, 51 w

ere 
secondary to gun shots, 15 
stab, 19 blunt injuries.  
Fifteen (15) kidneys w

ere 
explored secondary to 
penetrating injuries w

here 
the m

issle passed 
com

pletely through the 
kidney and m

inim
al repair 

w
as required leading the 

authors to suggest they 
could have been treated in a 
non-operative m

anner.  
Forty-six (46) of the entire 
85 kidneys could have been 
treated in a non-operative 
m

anner.  Thirty-three (33) of 
85 patients had prim

ary 
control of the renal pedicle.  
O

nly 6 of these cases w
as 

vascular occlusion actually 
perform

ed to facilitate the 
surgery.  Tw

o (2) of these 
patients required m

ajory 
injury repair and 4 required 
nephrectom

y. 

R
enal parenchym

al 
com

pression can 
accom

plish the sam
e 

control of renal 
hem

orrhages as direct 
vascular control accept in 
cases of injury to the renal 
artery or renal vein.  U

nless 
the w

ound overlies the great 
vessel, perirenal 
hem

atom
as can safely be 

entered laterally w
ithout 

prior pedicle control using 
m

anual pedicle or 
parenchym

al control if 
needed. 

3 

E
valuation and treatm

ent 
of blunt renal traum

a 
H

erschorn, S
. 

Journal of 
U

rology 
1991 

R
etrospective analysis of 

126 patients w
ith blunt 

traum
a, treated at a regional 

traum
a center during a 13 

year period. 

O
ne-hundred-fourteen (114) 

patients w
ere treated 

conservatively.  N
ine (9) 

underw
ent renal exploration. 

A
ll patients w

ho had 
m

icroscopic hem
aturia 

w
ithout shock had m

inor 
injuries.  C

om
puter 

tom
ography w

as norm
al in 

all cases w
hen perform

ed, 
m

ore sensitive and specific 
than an IV

P
. 

M
ajority of patients w

ith 
renal traum

a can be treated 
conservatively w

ith excellent 
results. 

3 
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R

enal reconstruction 
after injury 

M
cA

ninch, 
Jack W

. 
Journal of 
U

rology 
1991 

R
etrospective 11 year 

review
 of 127 patients w

ho 
underw

ent renal exploration 
(133 renal units).   

B
lunt traum

a accounts for 
87.5%

 of renal injuries but 
only 2.5%

 required surgery.  
S

tab w
ounds 7.8%

 of the 
total w

ith 45%
 requiring 

surgery.  G
un shot w

ounds 
4.7%

 of the total cases and 
76.6%

 required surgery.  
C

riteria for evaluation 
included gross or 
m

icroscopic hem
aturia 

greater than 5 red cells per 
high pow

er field, suggest a 
physical findings, positive 
findings on im

aging studies 
and/or confirm

ation of 
im

aging laparotom
y.  

Indications for surgery 
included evidence of 
persistent bleeding, 
expanding peri-renal, 
retroperitoneal hem

atom
a 

and pulsatile hem
atom

a.  
R

elative indications w
ere 

urinary extravasation, non-
viable renal tissue and 
incom

plete staging of the 
renal injury.  A

ll explorations 
w

ere perform
ed via a 

transabdom
inal approach.  

R
enal vessels w

ere isolated 
before renal exploration.  
C

lam
ping w

as only done to 
control heavy bleeding.  
Five (5) patients underw

ent 
renal reconstruction of the 
m

ain renal artery for either 
throm

bosis or evulsion, 
none of w

hom
 regained 

norm
al renal function.  

R
econstructive techniques 

included renorrhaphy 
45.9%

, partial nephrectom
y 

17.3%
, vascular repairs in 

S
alvage w

as successful in 
88.7%

 of the kidneys 
explored.  Total nephretom

y 
as required in 11.3%

.  The 
success rate w

as based on 
early vascular control and 
reconstructive techniques of 
renorrhaphy, partial 
nephrectom

y, vascular 
repair and coverage w

ith 
om

ental pedicle flaps.  
C

om
plications occurred in 

10%
 of the cases, none 

resulting in renal loss.   
W

hen indicated renal 
exploration after traum

a is 
safe and in a high 
percentage of cases, 
reconstruction w

ill be 
successful. 

3 
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8%

.  Follow
-up 11 patients 

died, 1 patient due to delay 
in diagnosis of a renal vein 
injury.  A

ll others unrelated 
to the surgery. 
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R

enovascular traum
a:  

risk assessm
ent, surgical 

m
anagem

ent, and 
outcom

e 

C
arroll, Peter 

R
. 

Journal of 
Traum

a-
Injury 
Infection &

 
C

ritical 
C

are 

1990 
This is a retrospective 
review

 of 36 patients w
ith 37 

renovascular injuries treated 
over an 11 year period from

 
1977 to 1988 at S

an 
Francisco G

eneral H
ospital.

Thirty-seven (37) 
renovascular injuries, m

ain 
renal artery w

as injured in 9, 
the renal vein in 12, both 
m

ain renal vein and renal 
artery in 6.  S

egm
ental renal 

vein or artery injuries w
ere 

identified in an additional 10 
patients.  Tw

enty-three (23) 
patients sustained 
penetrating injuries and 13 
blunt injuries.  Tw

elve (12) 
w

ere due to stab w
ounds 

and 11 to gun shot w
ounds.  

G
ross hem

aturia w
as 

present in 16.  M
icroscopic 

hem
aturia in 10.  S

even (7) 
had no hem

aturia.  A
verage 

transfusion requirem
ents 

7,500 cc.  O
nly 4 patients 

had isolated renal injuries.  
S

even (7) patients died. 
Fifteen (15) patients 
sustained m

ain renal artery 
injury w

ith or w
ithout injury 

to the m
ain renal vein.  S

ix 
(6) underw

ent nephrectom
y 

w
ithout attem

pted repair.  
N

ine (9) underw
ent som

e 
type of arterial repair.  S

ix 
(6) patients had either 
persistent throm

bosis or 
preservation of only 
m

arginal function.  
C

om
plete renal preservation 

w
as achieved in only 2 

kidneys, 1 treated w
ith end-

to-end anastam
osis and 1 

w
ith prim

ary repair of an 
incom

plete laceration.  
N

ephrectom
y w

as required 
in 3 of 12 m

ain renal vein 
injuries but in none of 10 
isolated segm

ental vessel 

P
atients w

ith injuries to the 
m

ain artery and vein tended 
to be m

ore severely injured 
as assessed by transfusion 
requirem

ent, iss in death 
and com

plication rates.  
P

atient w
ith segm

ental 
vascular injuries faired 
better as assessed by low

er 
nephrectom

y and death 
rates.  P

atient w
ith renal 

vascular injuries represent a 
high risk group, usually due 
to the extent of associated 
injuries.  R

enal preservation 
is dependent on the extent 
of vascular injury and the 
tim

e to diagnosis.  R
enal 

preservation is likely w
ith 

incom
plete laceration to the 

m
ain renal vein or injury to 

segm
ental renal vessels.  

R
estoration of norm

al 
function is unlikely w

ith the 
m

ain renal artery is injured.  
R

econstruction of renal 
artery injury should be 
attem

pted in all patients w
ith 

single kidneys or bilateral 
renal injury.  R

epair of 
unilateral arterial injuries 
should be undertaken IF the 
injury is incom

plete or 
recognized early in the 
presence of a non-ischem

ic 
kidney and a 
hem

odynam
ically stable 

patient. 
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injuries. 
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A

ttem
pted nonoperative 

m
anagem

ent of blunt 
renal lacerations 
extending through the 
corticom

edullary junction:  
the short-term

 and long-
term

 sequelae 

H
usm

ann, D
A

 
Journal of 
U

rology 
1990 

R
etrospective review

 of 50 
consecutive patients w

ith 
renal laceration extending 
through the corticom

edullary 
junction by blunt traum

a.  
N

o patient had shattered 
kidney or m

ajor renal 
pedicle injury.  A

ll patients 
w

ere m
anaged in a non-

operative m
anner.   

A
ll patients w

ere staged 
w

ith IV
P

 and/or C
T scans.  

P
atients w

ho could not be 
stabilized, systolic pressure 
less than 90, underw

ent 
exploratory laparotom

y.  
S

tabilized patients w
ith a 

question of devitalized renal 
fragm

ents underw
ent 

functional studies by either 
aortic angiography or renal 
scans to docum

ent the 
vascular status of the renal 
fragm

ents.  N
ine (9) patients 

underw
ent im

m
ediate 

exploration due to vascular 
instability.  A

ll 9 required 
nephrectom

y.  Thirty (30) of 
41 patients had 
vascularized fragm

ents.  
O

ne (1) died in post-
operative period.  Four (4) 
13%

 sustained m
orbidity 

related to the urologic injury.  
A

ll 4 had delayed 
hem

orrhage ranging 
anyw

here from
 48 to 3 

m
onths after the injury.  Tw

o 
(2) patients required 
arteriographic em

bolization 
w

hich as successful.  Tw
o 

(2) other patients required 
partial nephrectom

y.  
E

leven (11) patients had a 
m

ajor laceration associated 
w

ith the devascularized 
fragm

ent.  N
ine (9) or 82%

 
had m

oridity realted to the 
urologic injury.  Four(4) w

ith 
perinephric abscess.  Three 
(3) had infected urinom

as.  
Tw

o (2) had delayed 
hem

orrhage.  A
ll 9 

underw
ent delayed 

N
on-operative m

anagem
ent 

of a m
ajor renal laceration is 

associated w
ith vascular 

fragm
ents is a viable and 

proper m
ethod of treatm

ent.  
H

ow
ever, an individual w

ith 
a m

ajor renal laceration 
associated w

ith a 
devitalized fragm

ent 
heightened aw

areness of 
probable com

plications 
m

ust exist.  If the surgeon 
believes that these 
additional risks w

ould 
adversely affect survival, w

e 
believe that im

m
ediate 

exploration and repair are 
indicated. 
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operation consisting of 
partial nephrectom

y and 
appropriate drainage.  
Three (3) of the 4 patients 
w

ith perinephric abscess 
had significant associated 
intra-abdom

inal traum
a.  

Tw
o (2) w

ith pancreatic 
lacerations and 1 devialized 
portion of the decending 
colon. 
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P

enetrating renovascular 
traum

a 
Ivatury, R

ao 
R

. 
Journal of 
Traum

a-
Injury 
Infection &

 
C

ritical 
C

are 

1989 
R

etrospective review
 of 39 

patients w
ith 40 

renovascular injuries. 

N
ine (9) of 39 patients, 23%

 
died w

ithin 24 hours of the 
injury.  N

one of the deaths 
w

ere attributable solely to 
renovascular traum

a.  Three 
(3) patients died of sepsis in 
the post-operative period.  
O

verall m
ortality 30%

.  O
f 

the 30 patients w
ho lived 

m
ore than 24 hours, 10 had 

nephretom
y for hilar injuries 

(33%
).  O

nly 20 of the 
patients of 51.3%

 of the 
total had a kidney that w

as 
potentially salvagible.  N

one 
(9) of these 20 had 
nephrectom

y because of 
hem

odynam
ic instability.  

N
one (9) patients w

ith a 
successful renalvascular 
ligation or repair had 
funtioning kidneys based on 
clinical course, renal scans 
or follow

-up IV
P

.  R
enal 

salvage w
as achieved in 9 

of 45%
 of the 20 patients. 

S
ave a kidney w

ith 
renovascular injury is 
determ

ined by the nature 
and extent of associated 
traum

a.  R
enal artery 

injuries are rarely reparable 
and attem

pts at repair often 
are futile.  R

enal vein 
injuries have a better 
prognosis.  N

ephrectom
y 

should rem
ain treatm

ent of 
choice in unstable patients 
w

ith m
ulti-system

 traum
a. 
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U

reteral and renal pelvic 
injuries from

 external 
traum

a:  diagnosis and 
m

anagem
ent. 

Presti, Joseph 
C

. 
Journal of 
Traum

a-
Injury 
Infection &

 
C

ritical 
C

are 

1981 
R

etrospective review
 of 18 

patients w
ith ureteral and/or 

renal pelvic injuries. 

S
eventeen (17) patients 

w
ith unilateral injuries, 1 

bilateral for a total of 19.  
Ten (10) or 52%

 from
 gun 

shot w
ound, 6 or 32%

 from
 

stab w
ounds, and 3, 16%

 
from

 blunt traum
a, including 

1 bilateral injury.  S
ixteen 

(16) patients had urinalysis 
at adm

ission.  G
ross 

hem
aturia in 8 for 50%

.  
M

icroscopic hem
aturia in 3, 

19%
.  N

o hem
aturia in 5, 

31%
.  IV

P
s in 11 cases, 4 

studies w
ere norm

al, 4 
studies, non-diagnostic.  
O

nly 1 patient had an 
abdom

inal C
T w

hich 
show

ed bilateral 
extravasation.  D

iagnosis of 
m

ade at the tim
e of injury in 

16 or 88%
.  Tw

elve (12) 
w

ere diagnosed 
intraoperatively by direct 
inspection in 9 and 
inspection assisted by 
indigo carm

ine in 3.   

B
oth intravenous urography 

and initial urinalysis m
ay be 

unreliable indicators of 
ureteral and renal pelvic 
injury.  Thus thorough 
exploration of the collecting 
system

 is indicated.  
R

econstruction is usually 
possible.  S

tents are helpful 
in diverting the urine. 
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59 
M

anagem
ent of 

extraperitoneal ruptures 
of bladder caused by 
external traum

a 

C
ass, A

.S
. 

U
rology 

1989 
R

etrospective review
 of 99 

patients 1959 to 1985 w
ith 

extraperitoneal bladder 
rupture.   Tw

elve (12) had 
intraperitoneal com

ponent 
as w

ell.  S
ix (6) patients 

died before treatm
ent.  

E
ighty-three (83) had their 

diagnosis m
ade by 

cystogram
, 16 by 

laparotom
y. 

S
ixty-five (65) had prim

ary 
bladder repair and catheter 
drainage w

hile 34 had 
catheter drainage only.  
Three (3) patients had 
com

plications treated by 
prim

ary suturing.  Four (4) 
patients treated by catheter 
drainage alone had 
com

plications.  Long-term
 

com
plications, 6 in the 

prim
ary suturing group had 

com
plications, 4 related to 

associated injuries.  Tw
o (2) 

patients had long-term
 

com
plications related to the 

bladder injury.  O
ne (1) 

uretheral stricture and 
frequency and dysuria in 1.  
There w

ere 5 long-term
 

com
plications out of 14 

patients treated by catheter 
drainage only.  Tw

o related 
to other injuries, 3 related to 
bladder injury and its 
m

anagem
ent.  O

ne (1) 
hyper-reflexia and 2 
uretheral stricture and 
bladder calculus in 1.  There 
w

as no statically significant 
difference betw

een the 
com

plications related to the 
bladder injury and its 
m

anagem
ent in the 2 

groups. 

C
atheter drainage alone for 

extraperitoneal rupture from
 

external traum
a w

as sim
ple, 

quick to perform
 and 

appealing in a m
ulti-injured 

patient.  A
lthough the early 

and late com
plication rates 

is higher in the 
conservatively m

anaged 
group, there w

as no 
statistically significant 
difference from

 the group 
treated by prim

ary suturing. 

3 

B
lunt urethral injury: 

results of initial 
m

anagem
ent 

M
alangoni M

A 
A

m
erican 

S
urgeon 

 
R

etrospective review
 of 14 

m
en w

ith blunt urethral 
disruption.  A

ll patients had 
a suprapubic cystostom

y for 
m

anagem
ent of the urethral 

injury. 

Thirteen of 14 patients 
survived (93%

). The m
ajor 

com
plication w

as perineal 
sepsis. 

A
ggressive and appropriate 

m
anagem

ent of 
hem

orrhage, pelvic fracture 
and concom

itant injuries is 
im

portant to m
inim

ize 
m

ortality. 
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60 
M

echanism
s of injury, 

patterns of extravasation 
and m

anagem
ent of 

extraperitoneal bladder 
rupture due to blunt 
traum

a. 

C
orriere JN

 Jr 
Journal of 
U

rology 
 

R
etrospective review

 of 100 
cases of bladder rupture, 62 
extraperitoneal.   

The 41 patients w
ho w

ere 
treated w

ith catheter 
drainage alone did w

ell.  
N

E
E

D
 M

O
R

E IN
FO

 FR
O

M
 

A
B

S
TR

A
C

T. 

P
atients w

ith extraperitoneal 
bladder rupture can be 
treated w

ith catheter 
drainage alone. 

3 

 E
m

ergency 
m

anagem
ent of low

er 
urinary tract injuries 

M
onstrey S

J 
N

etherlan
ds Journal 
of S

urgery

 
R

etrospective review
 of 

4ourteen cases of bladder 
rupture and 16 cases of 
urethral laceration. 

N
O

 IN
FO

 IN
 A

B
S

TR
A

C
T 

N
O

 IN
FO

 IN
 A

B
S

TR
A

C
T 

3 

U
rological traum

a and 
severe associated 
injuries 

M
onstrey S

J 
B

ritish 
Journal of 
U

rology 

 
R

etrospective review
 of 212 

cases of urinary tract injury 
in m

ultiply-injured patients 
com

pared to 441 cases of 
isolated urinary tract injury 
during the sam

e period. 

N
O

 IN
FO

 IN
 A

B
S

TR
A

C
T 

N
O

 IN
FO

 IN
 A

B
S

TR
A

C
T 

3 

 Features of 164 bladder 
ruptures 

C
ass AS 

Journal of 
U

rology 
 

R
etrospective review

 of 164 
cases of bladder rupture.  
O

f these patients 145 (88 
per cent) suffered blunt 
traum

a, and 59 (35.5 per 
cent) suffered 
intraperitoneal, 93 (57.5 per 
cent) extraperitoneal and 12 
(7 per cent) both types of 
rupture.   

A
lthough surgical repair has 

been the traditional m
ethod 

of m
anagem

ent of all 
bladder ruptures, 
nonoperative (catheter) 
m

anagem
ent of 

extraperitoneal rupture w
as 

successful in m
ost cases.  

P
U

LL TH
IS

 A
R

TIC
LE

 

A
lthough surgical repair has 

been the traditional m
ethod 

of m
anagem

ent of all 
bladder ruptures, 
nonoperative (catheter) 
m

anagem
ent of 

extraperitoneal rupture w
as 

successful in m
ost cases. 
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61 
R

enal failure and 
m

ortality after 
nephrectom

y for severe 
traum

a in m
ultiply-injured 

patient: no inordinate risk 

C
ass A

S
 

U
rology 

 
R

etrospective review
 of 88 

patients w
ith m

ultiple 
injuries and severe renal 
injuries (laceration, rupture) 
or pedicale injury.  P

artial or 
total nephrectom

y had been 
perform

ed in 50 patients, 
renorrhaphy in 23, and 15 
w

ere m
anaged w

ithout renal 
operation.  

In patients w
ith renal 

lacerations, the num
bers of 

associated injuries 
(including intra-abdom

inal 
injuries) w

ere sim
ilar to 

those m
anaged 

conservatively or by 
operation, and the rates of 
acute renal failure and 
m

ortality w
ere the sam

e 
w

ith conservative 
m

anagem
ent, renorrhaphy, 

or nephrectom
y. P

atients 
w

ith renal pedicle injuries 
w

ho had a nephrectom
y did 

have a higher rate of acute 
renal failure than those 
m

anaged conservatively 
(75%

 vs 0%
; p less than 

0.05), but they also had 
m

ore associated injuries 
(2.8 vs. 1.6/patient; p less 
than 0.04) and they w

ere 
older.  

O
utcom

e is related to age 
and associated injuries, 
rather than  the form

 of 
m

anagem
ent (nonoperative, 

renorrhaphy, or 
nephrectom

y) of the renal 
injury in m

ultiply-injured 
patients. 

3 

R
enal traum

a in rural 
V

irginia 
Y

arbro E
S

 
J. Traum

a
 

R
etrospective review

 of 148 
blunt renal injuries &

 7 
penetrating injuries.   

N
ine of the patients w

ith 
nonpenetrating injuries (6%

) 
had m

ajor renal 
parenchym

al injuries and 
w

ere observed. N
one 

required operation and 
follow

up in eight of nine 
suggested no renal 
functional im

pairm
ent. S

ix 
patients w

ith penetrating 
injuries underw

ent 
exploration and four 
required nephrectom

y for 
m

ajor renal parenchym
al or 

renal pedicle injuries. 

A
 conservative approach to 

nonpenetrating m
inor and 

m
ajor renal parenchym

al 
injuries m

ay be successful. 

3 

C
onservative 

m
anagem

ent of renal 
lacerations in blunt 
traum

a 

R
oberts R

A
 

C
anadian 

Journal of 
S

urgery 

 
R
e
t
r
o
s
p
e
c
t
i
v
e
 

a
n
a
l
y
s
i
s
 
o
f
 
1
3
3
 
c
a
s
e
s
 

o
f
 
b
l
u
n
t
 
r
e
n
a
l
 

t
r
a
u
m
a
,
 
i
n
c
l
u
d
i
n
g
 
2
6
 

c
a
s
e
s
 
o
f
 
r
e
n
a
l
 

P
U

LL A
R

TIC
LE

 FO
R

 
R

E
S

U
LTS

 
O

ur experience confirm
s a 

low
 rate of both 

nephrectom
y and secondary 

com
plications using 

conservative m
anagem

ent. 

3 



 

©
C

opyright 2004 – Eastern A
ssociation For The Surgery of Traum

a 

62 
l
a
c
e
r
a
t
i
o
n
.
 

D
iagnostic and treatm

ent 
problem

s in renal injuries 
W

ilson R
F 

A
m

erican 
S

urgeon 
 

R
etrospective review

 of 112 
patients w

ith 116 renal 
injuries; 83 injuries due to 
G

S
W

, 18 due to S
W

, 11 due 
to blunt traum

a. 

The incidence of shock w
as 

38 per cent in patients w
ith 

injuries not requiring renal 
explorations, 69 per cent in 
patients w

ith renal 
parenchym

al injuries 
requiring surgery, and 93 
per cent in patients w

ith 
pedicle injuries requiring 
repair or nephrectom

y.  O
f 

65 stable renal injuries 
treated conservatively 
(w

ithout exploration of the 
renal parenchym

a), there 
w

ere nine (14%
) 

com
plications including 

three reoperation for m
issed 

injuries and three 
perinephric abscesses. In 
46 injuries that w

ere 
explored (38 for bleeding 
and eight w

ithout bleeding), 
there w

ere only tw
o 

com
plications (5%

), 
including a perinephric 
abscess. 

A
lthough it is generally 

believed that traum
atic 

perirenal hem
atom

as should 
not be explored, there w

as 
an increased incidence of 
com

plications w
ith this 

approach in this series.  

3 

B
lunt renal injury--an 

experience of 30 cases 
S

ingh P
B

 
Injury 

 
R

etrospective review
 of 30 

cases of blunt renal injury. 
P

U
LL A

R
TIC

LE
 FO

R
 

R
E

S
U

LTS
. 

A
ll m

inor injuries can be 
m

anaged w
ithout operation. 

For m
ajor injuries, a 

conservative approach, if 
necessary follow

ed by 
surgical exploration, avoids 
loss of organ in m

ost of the 
cases. 
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63 
M

anagem
ent of the 

ruptured bladder: seven 
years of experience w

ith 
111 cases. 

C
orriere JN

 Jr 
J Traum

a 
 

R
etrospective review

 of 111 
patients w

ith bladder 
rupture, 95 blunt and 16 
penetrating. 

A
ll 16 patients w

ith 
penetrating injuries, as w

ell 
as an additional 34 patients 
w

ith intraperitoneal injuries, 
nine patients w

ith 
extraperitoneal injuries, and 
five w

ith both intra- and 
extraperitoneal injuries from

 
blunt traum

a, had form
al 

closure of the w
ound and 

urethral or suprapubic 
catheter drainage. A

ll did 
w

ell. A
 total of 39 patients 

w
ith extraperitoneal bladder 

injuries w
ere treated w

ith 
only catheter drainage and 
all did w

ell. E
ight patients 

died before institution of 
therapy. 

P
atients w

ith blunt, 
extraperitoneal bladder 
injuries m

ay be treated w
ith 

only catheter drainage. 

3 

D
iagnosis and treatm

ent 
of posterior urethral injury Fow

ler JW
 

B
ritish 

Journal of 
U

rology 

1986 
R

etrospective review
 of 28 

patients w
ith posterior 

urethral traum
a 

P
U

LL A
R

TIC
LE

 FO
R

 
R

E
S

U
LTS
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R

enal vascular injuries 
M

eacham
 PW

 
A

m
erican 

S
urgeon 

 
R

etrospective review
 of 15 

patients w
ith renovascular 

traum
a, 9 penetrating and 6 

blunt. 

Tim
e from

 adm
ission to tim

e 
of operation averaged 6.4 hr 
for patients w

ith blunt 
traum

a and 1.25 hr for 
patients w

ith penetrating 
traum

a.Associated 
nonvascular abdom

inal 
injuries w

ere found in all 15 
patients. E

fforts w
ere m

ade 
to repair renal vascular 
injuries w

ith suture or 
grafting of the injured vessel 
in eight cases (53%

). These 
efforts w

ere successful in 
four patients, but in four the 
repair failed and a 
nephrectom

y could not be 
avoided. Tw

o patients died 
in the operating room

 or 
im

m
ediately postop in spite 

of successful repair of their 
renovascular injury. O

ne 
injured left renal vein w

as 
ligated and nephrectom

y 
w

as not necessary. In five 
patients, ligation of the 
injured renal artery and 
nephrectom

y w
ere 

necessary. There w
ere five 

deaths (33%
). Three of the 

deaths occurred in the 
operating room

 and tw
o 

w
ere postoperative deaths. 

O
nly one of the patients 

w
ho died had a renal vessel 

injury w
ithout other m

ajor 
vessels involved. H

e did, 
how

ever, have serious liver 
and kidney injuries. M

ultiple 
associated vascular, 
nonvascular, and head 
injuries w

ere present in all 
four of the other deaths.  

 
3 
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65 
P

athogenesis and 
m

anagem
ent of ureteric 

injuries 

G
rizic A

M
 

S
outh 

A
frican 

M
edical 

Journal 

 
R

etrospective review
 of 72 

ureter injuries 
P

U
LL A

R
TIC

LE
 FO

R
 

R
E

S
U

LTS
 

 
3 

M
anagem

ent of perirenal 
hem

atom
a found during 

laparotom
y in patient w

ith 
m

ultiple injuries 

C
ass A

S
 

U
rology 

1985 
R

etrospective review
 of 158 

patients w
ith perirenal 

hem
atom

a found during 
laparotom

y for intra-
abdom

inal injury from
 

external traum
a. 

S
m

all perirenal hem
atom

as 
w

ere usually associated 
w

ith renal contusions and 
renal artery throm

bosis, 
w

hile large perirenal 
hem

atom
as often w

ere 
present w

ith large renal 
lacerations, renal ruptures, 
and renal pedicle injuries 
w

ith rupture of the renal 
vein, renal artery, polar 
artery, or branch of the renal 
artery.  P

U
LL A

R
TIC

LE
 

FO
R

 S
P

E
C

IFIC
 R

E
S

U
LTS

. 

 The m
anagem

ent of the 
perirenal hem

atom
a found 

during laparotom
y depends 

on the degree of the 
underlying renal injury and 
not on the size or extent of 
the perirenal hem

atom
a. 

3 

 S
egm

ental urethrectom
y 

and urethrorrhaphy for 
treatm

ent of fresh and 
late traum

atic urethral 

  C
hatelain C

 
  E

uropean 
U

rology 

 
R

etrospective review
 of 41 

cases of urethral injuries 
treated w

ith segm
ental 

urethrectom
y and end-to-

end urethrorrhaphy. 

Tw
o thirds of the patients 

had a correct and stable 
urethral stream

, com
plete 

bladder em
ptying, and 

norm
al  

urinary control and sexual 
function. 
 

P
rim

ary segm
ental 

urethrectom
y w

ith end-to-
end urethrorrhaphy is an 
appropriate treatm

ent for 
patients w

ith urethral 
traum

a. 

3 

  S
urgical technique and 

results of prim
ary repair 

in recent urethral injuries: 
a review

 of 49 
consecutive cases 

Janosz F.   
  E

uropean 
U

rology 

 
R

etrospective review
 of late 

results after prim
ary repair 

of 40 urethral injuries 
treated by sutures of 
realignm

ent w
ith splinting, 

suprapubic and perineal 
drainage.   

 In 15 straddle injuries the 
results w

ere excellent. O
f 34 

injuries associated w
ith 

pelvic fracture, 50%
 had 

satisfactory results.  12%
 

had m
arked, but tolerable 

difficulties in m
icturition. 

A
 preference for prim

ary 
repair in com

parison w
ith 

early cystostom
y and 

delayed reconstruction of 
the urethra is confirm

ed. 

3 

R
enal traum

a. W
hen to 

operate 
P

eterson N
E 

U
rology 

1974 
R

etrospective review
 of 144 

cases 
Try to be conservative is 
usually successful.  37%

 
blunt injuries needed 
operation and 45%

 of 
penetrating 

A
 conservative initial 

approach is often successful 
in hem

odynam
ically stable 

patients, although 37%
 blunt 

injuries needed operation 
and 45%

 of penetrating 
injuries in this series 

3 
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66 
Long-term

 results of 
bladder flap repair of 
ureteral injuries 

 Thom
pson IM

 
  Journal 
of U

rology
1974 

This is a review
 of 25 

patients w
ith ureteral 

injuries w
ith up to 14 years 

of long term
 follow

up 

The bladder flap repair 
technique is associated w

ith 
long term

 reflux but no 
infection or long term

 renal 
injury 

The bladder flap repair 
technique is associated w

ith 
long term

 reflux but no 
infection or long term

 renal 
injury 

3 

U
rological m

anagem
ent 

and com
plications of 

fractured pelvis and 
ruptured urethra 

G
ibson G

R
 

Journal of 
U

rology 
1974 

R
etrospective review

 of 66 
cases. 

These are "life long 
tragedies" if not m

anaged 
properly and follow

ed 
closely 

N
eed proper early diagnosis 

and long term
 m

anagem
ent 

3 

The m
anagem

ent of 
renal injuries coincident 
w

ith penetrating w
ounds 

of the abdom
en 

Tynberg P
L 

Journal of 
Traum

a 
1973 

R
etrospective review

 of 60 
cases of penetrating renal 
injuries 

G
eneral review

 of diagnosis 
and m

anagem
ent 

A
 high rate of suspicionis 

required to m
ake an early 

diagnosis, and diagnosis 
often subtle, especially in 
the face of renovascular 
traum

a. 

3 

C
om

parison of the 
conservative and surgical 
m

anagem
ent of the m

ore 
severe degrees of renal 
traum

a in m
ultiple injured 

patients 

C
ass AS 

Journal of 
U

rology 
1973 

review
 of 172 patients w

ith 
renal injury to exam

ine 
conservative versus surgical 
m

anagem
ent 

surgical treatm
ent w

as 
associated w

ith 3 tim
es the 

renal loss, but less m
orbidity 

and need for late operation 
(required in 37%

 of 
conservative m

anagem
ent 

cases).  Initial vascular 
control reduced 
nephrectom

y rate to sam
e 

as conservative group. 

Initial vascular control 
reduces nephrectom

y rate 
to sam

e as conservative 
group. 

3 

M
anagem

ent of bladder 
and urethral injury in 
conjunction w

ith the 
im

m
ediate surgical 

treatm
ent of the acute 

severe traum
a patient 

V
illar R

G
 del 

Journal of 
U

rology 
1972 

R
eview

 of 74 patients w
ith 

G
U

 traum
a associated w

ith 
other intraabdom

inal injuries

Look for these injuries in 
m

ultiple traum
a w

ith sim
ple 

film
s (IV

P
 &

 R
C

G
) and 

repair if possible at first 
operation 

Im
m

ediate treatm
ent gives 

best outcom
e 

3 

U
reteral gunshot w

ounds 
Fisher S 

Journal of 
U

rology 
1972 

review
 of 9 patientw

 w
ith 

ureteral G
SW

 
O

ften explored for other 
reasons prior to evaluation 
of G

U
 system

, so look for 
ureteral injuries in O

R
 

B
est tim

e to repair is at first 
exploration, so be 
suspicious, look for them

--
easy to m

iss them
 otherw

ise

3 
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67 
R

enal artery occlusion 
secondary to blunt 
abdom

inal traum
a 

S
ullivan M

J 
Journal of 
Traum

a 
1972 

R
etrospective review

 of 6 
cases  blunt renal artery 
occlusion diagnosis and 
m

anagem
ent. 

O
utcom

e depends on very 
early diagnosis.  P

roblem
 

m
ore com

m
on than 

generally appreciated.  M
ay 

be a longer period of 
potential renal salvage than 
previously thought in som

e 
patients even w

ith 
throm

bosis of m
ain renal 

artery. 

O
utcom

e depends on very 
early diagnosis.  P

roblem
 

m
ore com

m
on than 

generally appreciated.  M
ay 

have no hem
aturia. 

3 

M
anagem

ent of renal 
injuries in the severely 
injured patient. 

C
ass AS 

Journal of 
Traum

a 
1972 

100 cases of com
bined G

U
 

and other traum
a review

ed 
and lessons extracted 

G
U

 injuries should be 
evaluated in O

R
 by exam

 
and IV

P
/R

U
G

 and repaired 
im

m
ediately if possible.  

E
arly control of vessels w

ill 
help w

ith renal salvage 

S
uspected G

U
 injuries 

should be evaluated in O
R

 
by exam

 and IV
P

/R
U

G
 and 

repaired im
m

ediately if 
possible.  E

arly control of 
vessels w

ill help w
ith renal 

salvage 

3 

The initial m
anagem

ent 
of ureteral injuries: a 
report of 78 cases 

C
arlton C

E
 

Journal of 
U

rology 
1971 

78 cases of ureteral traum
a 

review
ed 

S
patulate anastom

osis--
stent not necessary.  If 
w

atertight anastom
osis 

done initially, post op 
m

orbidity alm
ost zero. 

Be very suspicious to pick 
up early.  S

patulated 
anastom

osis best.  S
tents 

not helpful if anastom
osis 

done w
ell. K

ey is excellent 
w

atertight initial 
anastom

osis. 

3 

 R
enal traum

a 
M

orrow
 JW

 
Journal of 
U

rology 
1970 

R
etrospective review

 of 48 
cases of renal traum

a 
studied by IV

P
 and angio 

(som
e also had renal scans)

87%
 correlation betw

een 
IV

P
 and angiogram

 confirm
s 

utility of IV
P

.  O
ther studies 

(only a few
 w

ere done) did 
not correlate as w

ell.  Injury 
grade (roughly defined) 
correlated w

ith renal 
salvage rate. 

IV
P

 a good study to define 
injury and outcom

e depends 
on injury grade 

3 

S
olid organ injuries in 

V
ietnam

. E
m

ergency 
hem

ostasis w
ith N

-butyl 
cyanoacrylate adhesive 

H
eisterkam

p 
C

A
 

Archives 
of S

urgery
1973 

23 cases review
ed 

C
ase series dem

onstrating 
the use of C

N
 glue spray in 

diffuse bleeding from
 solid 

organs (including kikney) in 
com

bat setting (Viet N
am

) 

C
N

 glue follow
ing 

com
pression hem

ostasis 
can be used effectively to 
control solid organ diffuse 
bleeding 

3 
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S

pontaneous closure of 
traum

atic renal 
arteriovenous fistulas 

H
alpern M

 
A

m
 J 

R
oentgen

ology, 
R

adium
 

Therapy &
 

N
uclear 

M
edicine 

1969 
This is a series of 5 
consecutive patients w

ith 
traum

atic A
V

 fistulas.   

Three w
ere the result of 

gunshot w
ounds, tw

o w
ere 

the result of blunt injury.  A
ll 

had repeat angiography 
w

ithin one year of injury 
show

ing spontaneous 
closure of the A

V
 fistula w

ith 
m

inim
al loss of 

parenchym
a. 

This is an early report on 
the natural history of 
traum

atically induced A
V

 
fistulas.  A

ll closed 
spontaneously. 

3 

Injuries of the ureter due 
to external violence. 

W
alker JA

 
Journal of 
U

rology 
1969 

R
etrospective review

 of 27 
patients w

ith ureteral 
injuries over an 8 year 
period. 

There w
ere 24 of 770 

patients w
ho sustained 

injuries of the ureter for an 
incidence of 3.1%

 of 
gunshot w

ounds to the 
abdom

en.  B
lunt traum

a 
accounted for 3 additional 
ureteral injuries. Location: 
upper third 10, m

iddle third 
12, distal third 5.  19 of 24 
injuries w

ere diagnosed 
prior to or during the original 
operation.  The rem

aining 5 
w

ere diagnosed betw
een 3 

and 39 days after injury.  
O

nly one patient died 
because of the urinary tract 
injury. 

P
reoperative IV

P
 aided 

greatly in the diagnosis of 
87%

 of the injuries in this 
series.  S

ite of the injury is 
usually in the m

iddle or 
upper ureter in gunshot 
w

ounds and at the U
P

 
junction in blunt traum

a. 

3 

D
iagnosis and early 

m
anagem

ent of renal 
traum

a: a study of 120 
patients 

K
azm

in M
H

 
Journal of 
U

rology 
1969 

R
etrospective study of 120 

patients.  D
iagnostic studies 

included IV
P

, retrograde 
pyelogram

, renal scan and 
aortogram

. 

There w
ere 120 patients 

included in this series. 
Injuries w

ere classified as 
either contusions (N

-71) or 
lacerations (N

=49) 

IV
P

 perform
ed w

ith 60-150 
cc's of contrast w

as superior 
im

aging study for early 
diagnosis.  The coupling of 
IV

P
 w

ith renal scan w
as 

highly effective in 
distinguishing betw

een renal 
contusions and lacerations. 
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V

ietnam
 experience w

ith 
252 urological w

ar 
injuries 

S
alvatierra O

, 
Jr. 

Journal of 
U

rology 
1969 

R
etrospective review

 of 
m

edical records 
There w

ere 214 injured 
patients.  P

reoperative IV
P

 
w

as valuable for diagnostic 
exam

ination and to 
establish the presence and 
function of the contralateral 
kidney.  There w

ere 79 
renal injuries.  A

ll w
ere 

m
anaged transperitoneally.  

35 required nephrectom
y.  

There w
ere 9 ureteral 

injuries, 37 bladder injuries, 
8 prostate injuries, 14 
urethral injuries, 41 penile 
injuries, 64 scrotal injuries 

P
rim

ary closure of extensive 
urethral injuries is 
unsatisfactory.  A

 tw
o-

staged repair is suggested. 

3 

Traum
a to the 

genitourinary tract: a 5-
year experience w

ith 251 
cases 

W
aterhouse K

 
Journal of 
U

rology 
1969 

R
eview

 of one institution's 
experience w

ith 250 
patients sustaining injuries 
to the genital urinary tract 
(2.5%

) 

Injuries w
ere classified as 

contusion (N
=77, 82.8%

); 
lacerations (N

=12, 12.9%
); 

shattered kidney (N
=4, 

4.3%
).  The only diagnostic 

study utilized w
ith IV

P
.  

There w
ere no ureteral 

injuries.  There w
ere 38 

bladder injuries (N
=28, 

74%
), B

lunt - all patients 
had good outcom

es w
ith 

conservative m
anagem

ent.  
O

perative m
anagem

ent w
as 

lim
ited to hem

odynam
ically 

unstable patients w
ith renal 

injury and intraperitoneal 
bladder rupture. 

O
utcom

e w
as good w

ith 
described m

anagem
ent 

except in patients w
ith 

rupture of the urethra at the 
apex of the prostate w

hich 
had a high degree of 
stricture. 

3 
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P

enetrating injuries of the 
kidney: an analysis of 
181 patients 

S
cott R

, Jr. 
Journal of 
U

rology 
1969 

This is a retrospective 
review

 of 2,525 penetrating 
w

ounds to the abdom
en 

from
 1955 through 1967.  

There w
ere 181 (7%

) renal 
injuries.  O

f the 181 
patients, only 139 had 
com

plete m
edical charts for 

review
.  The w

ounds w
ere 

classified as m
inor 

parenchym
al, m

ajor 
parenchym

al or renal 
pedicle.    

41 patients (29%
) did not 

have hem
aturia. N

IV
P

 w
as 

obtained  and 121 patients 
(67%

). There w
ere 54 m

inor 
parenchym

al injuries.  12 
(22%

) w
ere stab w

ounds.  
There w

ere 56 m
ajor renal 

w
ounds.  16 of 19 stab 

w
ounds underw

ent prim
ary 

repair.  O
ne required 

nephrectom
y.  37 m

ajor 
w

ounds w
ere the result of a 

gunshot.  11 (30%
) required 

nephrectom
y.  13 w

ounds 
(35%

) w
ere m

anaged w
ith 

prim
ary repair of the renal 

w
ound.  The vascular pedal 

w
as injured in 29 patients.  

Both vessels w
ere involved 

in 10 patients in w
hich 9 

required nephrectom
y.  

There w
ere 13 cases of 

renal vein laceration and 6 
cases of renal artery injury 
in w

hich 5 w
ere successfully 

repaired.  The suggestive 
plan of m

anagem
ent is: 

D
elineation of location and 

extent of injury  N
=2. R

enal 
vascular pedicle control  
N

=3. D
ebridem

ent of 
parenchym

al w
ound N

=4. 
M

eticulous hem
astasis N

=5. 
P

rim
ary approxim

ation of 
w

ound m
argins N

=6. E
xtra- 

peritoneal drainage of the 
renal fossa. 

The absence of hem
atureia 

cannot be relied upon to 
rule out the presence of 
renal traum

a inasm
uch as 

23 percent of renal injuries.  

3 
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M

anagem
ent of shotgun 

injuries to the pelvis and 
low

er genitourinary 
system

 

Tiguert R
 

U
rology 

2000 
R

etrospective chart review
 

and telephone interview
 to 

assess organs injured, initial 
treatm

ent, follow
-up, 

surgeries, m
ortality, and 

erectile function. 

There w
ere 10 patients w

ho 
sustained shotgun blasts 
w

ith a m
ean age of 20.  

M
ean follow

-up w
as 4 years 

(range 1-7 years).  There 
w

ere 2 deaths - 1 in the 
O

.R
. and 1 one w

eek later 
from

 sepsis.  5 patients 
sustained a bladder injury.  
2 of the bladder injuries 
w

ere concom
itant w

ith 
com

plete posterior urethral 
transection.  Initial 
m

anagem
ent consisted of 

repairing the non-G
U

 
injuries in 8 cases (80%

).  
These injuries m

ost 
com

m
only involved the 

rectum
 and sm

all bow
el.  4 

patients required a 
suprapubic cystostom

y.  
There w

ere 4 urethral 
injuries.  2 w

ere treated w
ith 

delayed urethroplasties and 
3 required perm

anent 
supravesical diversion.  306 
patients reported erectile 
dysfunction during a 
telephone interview

.  

S
hotgun w

ounds to the 
low

er G
U

 tract are 
associated w

ith significant 
soft tissue injury and 
m

orbidity.  
H

em
odynam

ically stable 
should be evaluated w

ith 
retrograde urethrogram

s 
and cystogram

s.  P
rim

ary 
repair should be attem

pted 
for distal, urethral, testicular, 
and corporal injuries.  
D

elayed repair w
ith staged 

reconstruction should be 
reserved for extensive loss 
of w

ounds involving 
extensive loss of urethral 
tissue.  These extensive 
perineal w

ounds are 
associated w

ith a high 
incidence of im

potence. 

3 

Therapeutic urogenital 
m

odalities during the last 
three years of the Iran 
and Iraq W

ar (1985-
1987) 

H
eidarpour A 

M
ilitary 

M
edicine 

1999 
P

urpose of the study w
as to 

assess the incidence of 
different surgical m

odes and 
intervention for urogenital 
injuries of the Iranian front 
during the last 3 years of the 
w

ar.  C
ross-sectional 

descriptive analytical study 
of urogenital injuries w

hich 
occurred on the Iranian front 
from

 M
arch 21, 1985 to 

M
arch 21, 1987. 

there w
ere a total of 1,094 

patients during the study 
period.  There w

ere 541 
operations com

pleted 
(49.5%

).  The m
ost com

m
on 

w
as bladder repair (N

=117, 
12%

).  There w
ere 50 

nephrectom
ies perform

ed 
(9%

).  P
artial nephrectom

y 
w

as required in 111 patients 
(20%

).  U
reteral w

as 
required in 29 cases (5.2%

).

The results suggest 
progress in the triage of 
patients w

ith urogenital 
injuries.  A

 low
 incidence of 

these injuries should be 
interpreted cautiously 
because it m

ay be attributed 
to different com

bat field 
conditions. 
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72 
U

reteric injuries: 
diagnosis, m

anagem
ent, 

and outcom
e 

G
hali A

M
 

J Traum
a 

1999 
R

etrospective analysis of 35 
patients w

ho sustained 40 
ureteric injuries from

 1991-
1996 

.  28 patients w
ith 32 

iatrogenic injuries and 7 
patients w

ith 8 injuries 
associated w

ith external 
traum

a.  G
ynecologic 

procedures caused 63%
 of 

iatrogenic injuries and 
M

V
C

s caused 75%
 of 

external injuries.  
S

uccessful diagnostic rate 
w

as 33%
 for intraoperative 

direct inspection and 
intravenous urogram

 vs. 
100%

 for retrograde and 
antegrade pyelogram

.  
Indications for radiologic 
investigation w

ithin 24hrs 
postop included anuria, 
urinary leakage from

 w
ound, 

and frank hem
aturia. Late 

indications for radiologic 
investigation (3-120 days-
avg. 22 days) included 
ureterogenital fistula, 
persistent pain, fever, 
advanced hydronephrosis.  
Treatm

ent prim
ary open 

repair in 26 cases, staged 
procedure in 7 cases, 
endoscopic stenting in 5.  
36 cases w

ere F/U
 w

ith 
com

plications in 25%
 w

ith 
surgical correction of 78%

of 
these cases.  N

ephrectom
y 

resulted in 8%
, adverse 

factors associated w
ith </= 

12yrs, prox. ureter injury, 
delayed recognition, 
presence of urinom

a, 
associated organ or 
vascular injury.   

Iatrogenic traum
a is the 

leading cause of ureteric 
injuries.  W

ound inspection 
and IV

P
 are not reliable for 

early and accurate 
diagnosis of iatrogenic or 
traum

atic injury.  R
etrograde 

pyelogram
 is recom

m
ended 

as soon as logistically 
possible in suspected 
injuries from

 external 
traum

a.  "U
seful clues" for 

injury are hem
aturia w

ith a 
norm

al urinary tract on other 
im

aging m
odalities, the 

direction of the w
ound in 

penetrating traum
a, and the 

m
echanism

 of blunt injury 
(hyperextension of the 
spine). S

tenting the ureter 
w

ith a double-pigtail across 
any anastom

osis ensures 
adequate and im

m
ediate 

drainage and "seem
s" to 

reduce com
plications 

associated w
ith urinary 

leakage. A
dverse factors 

affecting outcom
e are young 

age, injury to upper ureter, 
associated injuries w

ith 
external traum

a.   

3 

R
enal S

alvage in 
P

enetrating K
idney 

Injuries: A
 P

rospective 

N
icol, A

J 
The 
Journal of 
Traum

a 

2002 
The purpose of the study 
w

as to A
ssess the efficacy 

of renal salvage in patients 

50 patients w
ith penetrating 

renal injuries over 2 
years(1997-1999).  G

unshot 

The overall renal salvage 
rate for penetrating renal 
traum

a in this study w
as 
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A

nalysis 
Injury, 
Infection, 
and 
C

ritical 
C

are 

w
ho underw

ent routine 
exploration of the injured 
kidney and docum

ent 
com

plicationsaw
o year 

prospective study w
ith 

em
ergency laparotom

y 
perform

ed on patients w
ith 

persistent hem
odynam

ic 
instability, acute abdom

en, 
and denervated abdom

ens 
w

ith penetrating abdom
inal 

injuries. IV
P

 w
as perform

ed 
in stable patients w

ith 
m

acroscopic hem
aturia and 

3+ blood(250 R
B

C
s/uL) on 

dipstick.  S
tudy included a 

control abdom
inal 

radiograph and then 100 m
L 

of nonionic w
ater-soluble 

iodinated contrast m
edium

 
injected.  R

adiographs 
perform

ed at 5 and 10 
m

inutes, delayed film
s "as 

needed".  IV
P

s perform
ed in 

the resuscitation room
.  

"S
ingle shot" IV

P
 perform

ed 
in the operating room

 before 
nephrectom

y in 
hem

odynam
ically unstable 

patients.  A
ll retroperitoneal 

bullet tracts w
ere explored 

in 86%
 and stab w

ound in 
14%

.  74%
 had 

m
acroscopic hem

aturia on 
presentation, 18%

 w
ith 

m
icroscopic hem

aturia, and 
8%

 w
ithout hem

aturia on 
urinalysis.  Four patients 
w

ith no hem
aturia w

ere 
found at lap. to have tw

o 
grade 1, three grade 3, and 
one grade 4 kidney injuries.  
P

reop. IV
P

 w
as perform

ed 
in 27 cases w

ith an injury 
detection rate of 78%

.  The 
rem

aining six (22%
) norm

al 
studies included one grade 
2, three grade 3, and tw

o 
grade 4 injuries.  A

t lap., 13 
patients (26.5%

) w
ere found 

not to be bleeding and w
ere 

tx. w
ith sim

ple drainage, 16 
patients  (35%

) w
ere 

m
anaged by renal suture 

over pledgets, 6 partial 
nephrectom

ies(12%
), 13 

patients (26.5%
) required a 

nephrectom
y.  R

enal 
salvage rate for all w

as 
73.5%

. 

73.5%
.  This includes 

injuries tx. w
ith drainage, 

renal repair, and partial 
nephrectom

y.  R
outine 

exploration of the injured 
kidney in this study did not 
appear to increase the 
nephrectom

y rate.   
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E

ndovascular 
m

anagem
ent of blunt 

traum
atic renal artery 

dissection 

Lee JT 
J E

ndovasc 
Ther 

2002 
P

urpose of study w
as to 

describe the im
portance of 

accurate diagnosis and 
successful em

ergent 
endovascular repair of 
intim

al injury to the renal 
artery from

 sudden 
deceleration.  C

ase report of 
a 22 y.o.m

ale w
ho jum

ped 
from

 a fourth floor w
indow

 
w

ith resulting skull/facial 
fractures as w

ell as gross 
hem

aturia upon placem
ent 

of a Foley catheter and a 
serum

 creatinine of 
2.0m

g/dL.  C
T of the 

abdom
en (did not specify 

single/double/triple contrast) 
depicted decreased 
enhancem

ent and delayed 
excretion in one kidney as 
w

ell as a fracture.  
A

ngiogram
 w

ith selective 
renal artery catheterization 
dem

onstrated 2 intim
al 

injuries @
 0.5 and 3.0 cm

 
from

 the orifice.  Tw
o 5m

m
 

X 2cm
 Palm

az Stents w
ere 

placed successfully w
ith no 

residual defects seen on 
angiogram

 (perform
ed 

w
ithin 4 hours of 

adm
ission).  N

o postop. 
anticoagulation w

as used.  

P
atient had an uneventful 

postop course and 
underw

ent a follow
up renal 

scan after discharge (tim
e 

not specified) w
ith 42%

 of 
total renal function in the 
affected kidney perserved 
and had a norm

al serum
 

creatinine. 

S
upports the use of 

renovascular therapy for 
traum

atic renal artery 
dissection in patients w

ith 
m

ultiple concom
itant acute 

injuries. 

3 
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75 
B

lunt renal traum
a: 

m
inim

ally invasive 
m

anagem
ent w

ith 
m

icrocatheter 
em

bolization experience 
in nine patients 

D
inkel H

P
 

R
adiology 

2002 
P

urpose of study w
as to 

evaluate superselective 
em

bolization therapy for the 
m

anagem
ent of arterial 

dam
age in patients w

ith 
severe renal traum

a.  N
ine 

consecutive patients w
ith 

renovascular injuries after 
blunt traum

a underw
ent 

superselective em
bolization.  

S
ubstantial hem

aturia 
follow

ing flank traum
a w

as 
the leading sym

ptom
 in all 

patients; all had renal blood 
loss requiring transfusion.  
S

ix patients had 
pseudoaneurysm

s or 
traum

atic arteriovenous 
fistulas and w

ere tx. 
secondarily after a delay 
ranging from

 5 days to 3 
years from

 the date of initial 
traum

a.  Three patients had 
frank, uncontained 
extravasation (tw

o shattered 
kidneys, one com

plete 
pedicle avulsion) and w

ere 
treated im

m
ediately after 

adm
ission. Tw

o of the latter 
patients w

ere 
hem

odynam
ically unstable.  

A
ll patients underw

ent 
em

bolization w
ith particles 

or m
icrocoils.   

P
rocedural and m

edical 
success and com

plications 
(postem

bolization 
syndrom

e, abscess, 
perm

anent serum
 creatinine 

elevation, hypertension) 
w

ere retrospectively 
assessed from

 the patients' 
records.  M

edical success 
w

as defined by the 
disappearance of gross 
hem

aturia 3 days after 
em

bolization, absence of 
recurrent hem

aturia, 
absence of recurrent need 
for R

B
C

 transfusion, 
absence of recurrent 
decrease of H

gb by m
ore 

than 1.5g/dL, and or need 
for repeat angiographic tx. 
or surgery. 

S
uperselective em

bolization 
m

ay be used for effective, 
m

inim
ally invasive control of 

active renovascular 
bleeding. 
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76 
Factors Affecting 
M

anagem
ent and 

O
utcom

e in B
lunt R

enal 
Injury 

K
uo, R

L 
W

orld J. 
S

urg 
2002 

P
urpose of study w

as to 
define factors predictive of 
m

ortality and need for 
nephrectom

y in patients 
w

ith blunt renal traum
a.  

S
tudy involved a 

retrospective review
 of 

11,847 traum
a patients. 

O
f 11,847 traum

a patients, 
0.80%

 (95) had blunt renal 
traum

a (avg. IS
S

 23.7) 
evaluated w

ith C
T, IV

P
, or 

operation. 46 patient 
received R

BC
s (avg 3.3 

units) in 1st 24 hrs., 
incidence of gross or 
m

icroscopic hem
aturia did 

not correlate w
ith injury 

grade. 9 nephrectom
ies, 1 

partial nephrectom
y.  O

f the 
85 patients w

ithout 
nephrectom

y, 76 had no 
operation and of the 
rem

aining 9 all had invasive 
renal procedures latter 
requiring 1 nephrectom

y 
and 1 ureteral stent. 

B
lunt renal traum

a patients 
w

ho require nephrectom
y 

often present w
ith high 

grades of renal injury, 
higher transfusion 
requirem

ents, and a higher 
ISS. 

3 

D
iagnosis and Treatm

ent 
of R

enal Traum
a in 298 

P
atients 

Q
in, R

 
C

hinese J. 
of 
Traum

atol
ogy 

2002 
R

etrospective analysis of 
298 patients w

ith renal 
traum

a, 91.3%
 blunt, 8.7%

 
penetrating.  A

ll patients 
had hem

aturia, 47.3%
 

gross, 18.8%
 shock, 82.9%

 
flank pain, 30.5%

 peritoneal 
irritation.   39 patients 
received "norm

al dose IV
U

, 
44 "double dose IV

U
, 109 

had U
S

, and 45 patients 
underw

ent C
T. 

"N
orm

al dose IV
U

" had poor 
visualization in 51.3%

, 
"double dose IV

U
" 

presented "excellent 
im

aging", U
S

 indicated renal 
traum

a in 78.9%
, 

abom
inocentesis had 85.3%

 
positive results…

…
..these 

are the results and 
term

inology stated.  

H
em

aturia is a useful 
indicator of renal traum

a 
degree, but 40%

 of renal 
traum

a cases do not have 
hem

aturia.  The presence of 
shock should suggest 
m

ultiple organ injury 
including renal.  The 
diagnostic rates for renal 
traum

a by norm
al dose and 

double dose IV
U

 are 48.7 
and 90.9%

 respectively.  U
S

 
has a high diagnosis value 
for renal traum

a and the C
T 

diagnostic rate is 97.8%
 

3 
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77 
S

evere B
lunt R

enal 
Traum

a: a 7-Y
ear 

R
etrospective R

eview
 

From
 a P

rovincial 
Traum

a C
entre 

Baverstock, R
. 

The 
C

anadian 
J. of 
U

rology 

2001 
B

C
 Traum

a R
egistry 

restrospective review
 

identifying 227 renal injuries

O
f 227, 93.4%

 had blunt 
and 6.6%

 penetrating renal 
traum

a.  18.3%
 B

lunt renal 
traum

a patients w
ere grade 

III, IV
, V

. O
f these 80%

 had 
gross hem

aturia and 80%
 

associated injuries.  
M

anagem
ent w

as 
conservative in 87.5%

 of 
grade III and 77.7%

 of 
grade IV

.  90.9%
 of grade V

 
w

ent im
m

ediately to the O
R

 
(m

ean IS
S

 34.2). 

B
lunt renal traum

a m
anaged 

conservatively is associated 
w

ith few
 com

plications in 
the hem

odynam
ically stable 

patient.  G
rade V

 injuries 
still result in a nephrectom

y 
rate of 90.0%

 w
ith 

hem
odynam

ic instability the 
indication in 100%

 of 
patients. 

3 

M
anagem

ent of M
ajor 

blunt R
enal Lacerations: 

Is a N
onoperative 

Approach Indicated? 

M
oudouni, S

M
 

E
uropean 

U
rology 

2001 
64 patients w

ith blunt renal 
lacerations w

ere review
ed 

over an 11 yr. period.  A
ll 

patients w
ere initially 

m
anaged by fluid 

resuscitation and C
T 

staging.  Initial m
anagem

ent 
w

as conservative: group 1 
(35) delayed hem

orrhage, 
persistent urinom

a, or 
hem

odynam
ic instability 

w
ere tx. w

ith open surgery; 
group 2 (29) m

ost 
com

plications w
ere tx. 

endoscopically.  O
pen 

surgery w
as reserved 

exclusively for m
ajor 

com
plications. 

M
ean IS

S
 21.5  G

roup 1: 7 
patients w

ere m
anaged 

conservatively, 28 
surgically.  20 patients 
underw

ent nephrectom
y, 8 

open drainage of 
perinephric collection &

/or 
renorrhaphies.  Four 
patients in this group 
developed fistulae and w

ere 
tx. w

ith ureteral stents.  
G

roup 2: persistent 
hem

odynam
ic instability led 

to nephrectom
y in 1 case 

and 28 patients w
ere 

m
anaged conservatively 

w
ith 5 cases requiring 

ureteral stenting 

For m
ost patients and w

ith 
close follow

-up available, 
conservative tx. R

epresents 
a real alternative to open 
surgery in m

ajor blunt renal 
lacerations.  O

pen surgery 
usually results in loss of 
renal parenchym

a. 
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The R

ole of N
ephrectom

y 
in the A

cutely Injured 
D

iG
iacom

o, 
JC

 
A

rch S
urg 

2001 
R

etrospective review
 of 78 

patients w
ith renal injuries 

identified by using the 
International C

lassification 
of D

iseases, N
inth R

evision 
codes.  B

ased on outcom
es, 

the patients w
ere assigned 

to either the survivor or non 
survivor group. For patients 
w

ho underw
ent 

nephrectom
y, intraoperative 

core tem
p. changes, 

estim
ated blood loss, and 

operative tim
e w

ere also 
review

ed. 

78 patients w
ith renal 

injuries w
ho underw

ent 
exploratory laparotom

y w
ere 

identified.  29 patients 
underw

ent laparotom
y w

ith 
conservative m

anagem
ent 

of renal injuries of w
hom

 5 
(17.2%

) died.  C
om

pared 
w

ith nephrectom
y survivors, 

nephrectom
y nonsurvivors 

had a low
er initial S

B
P

, 
higher IS

S
, higher incidence 

of extra-abdom
inal injuries, 

shorter operative tim
e, 

higher estim
ated operative 

blood loss.  N
ephrectom

y 
survivors' core tem

p. 
increased a m

ean of 0.5 C
 

in the O
R

, nonsurvivors 
cooled a m

ean of 0.8 C
. 

Traum
a nephrectom

ies tend 
to occur in the severely 
injured and 
hem

odynam
ically unstable 

and occur as part of 
dam

age control.  The high 
percentage of patients that 
die after nephrectom

y 
represents an overall 
constellation of severe injury 
and not a consequence of 
nephrectom

y. 

3 
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N

onoperative 
M

anagem
ent of S

olid 
A

bdom
inal O

rgan Injuries 
from

 B
lunt Traum

a: 
Im

pact of N
eurological 

Im
pairm

ent 

S
hapiro, M

B
 

A
m

erican 
S

urgeon 
2001 

The purpose of the study 
w

as to define the role of 
nonoperative m

anagem
ent 

of solid abdom
inal organ 

injury from
 blunt traum

a in 
neurologically im

paired 
patients.  2327 patients w

ith 
injuries to the kidney, liver, 
or spleen (A

IS
 >=2)(>12 

yrs.of age)(diagnosed by 
C

T) from
 blunt traum

a w
ere 

identified from
 the 

P
ennsylvania Traum

a 
S

ystem
s Foundation 

R
egistry by retrospective 

data collection.  P
atients 

w
ere stratified into 3 groups: 

G
C

S
 (15), (8-14), (<=7).      

O
f the 2327 patients, 1561 

w
ere m

anaged 
nonoperatively (66 per 
cent).  The nonoperative 
approach w

as initiated less 
frequently in those patients 
w

ith greater im
pairm

ent in 
m

ental status: G
C

S
 15, 

71%
; G

C
S

 8 to 14, 62%
; 

G
C

S<= 7, 50%
.  M

ortality, 
hospital length of stay, and 
intensive care unit days 
w

ere greater in the 
operatively m

anaged G
C

S
 

15 and 8 to 14 groups, but 
w

ere not different on the 
basis of m

anagem
ent in the 

G
C

S
 <=7.  Failure of 

nonoperative m
anagem

ent 
occurred in 94 (6%

).  There 
w

as no difference in the 
nonoperative failure rate 
betw

een patients w
ith 

norm
al m

ental status and 
those w

ith m
ild to m

oderate 
or severe head injuries. 

N
onoperative m

anagem
ent 

of neurologically im
paired, 

but hem
odynam

ically stable 
victim

s of blunt abdom
inal 

traum
a w

ith injuries to liver, 
spleen, or kidney w

as 
successful in m

ore than 
90%

 of cases. 

3 
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A

 C
onservative A

pproach 
to M

ajor B
lunt R

enal 
Lacerations w

ith U
rinary 

E
xtravasation and 

D
evitalized R

enal 
S

egm
ents 

M
oudouni, S

M
 

B
ritish 

Journal 
U

rology 
Internation
al 

2001 
The purpose of the study 
w

as to determ
ine the 

feasibility of a conservative 
(expectant) approach to 
m

ajor blunt renal laceration 
w

ith urinary extravasation 
and devitalized renal 
segm

ents.  A
ll patients 

treated conservatively w
ho 

presented w
ith m

ajor renal 
laceration (grade 4 and 5) 
w

ere retrospectively 
review

ed to determ
ine 

w
hether urinary 

extravasation and 
devitalized segm

ents 
adversely affected the 
outcom

e.  D
ata collection 

included: C
T findings, 

assoc. injuries, duration of 
hospital stay, transfusion 
requirem

ents, com
plications 

and F/U
 im

aging. 

O
f 20 patients w

ith blunt 
traum

a resulting in grade 5 
(5) and grade 4 (15) renal 
lacerations w

ith urinary 
extravasation, 11 had 
coexisting devitalized 
segm

ents.  There w
as a 

statistically significant 
difference in length of 
hospital stay (16.3 vs. 7.3 
days), blood transfusions (6 
vs 2 patients0 , and the 
need for delayed surgical 
intervention (9 vs. 2) btw

. 
patients w

ith and w
ithout 

devitalized segm
ents 

respectively.  U
rinary 

extravasation 
spontaneously resolved in 2 
of 11 patients and in seven 
of nine w

ith no devitalized 
tissue. 

U
rinary extravasation w

ill 
resolve spontaneously in 
m

ost patients w
ith blunt 

traum
a and expectant 

m
anagem

ent does not 
com

prom
ise the outcom

e or 
prolong hospitalization.  
P

ersistent extravasation or 
urinom

a can be expected, 
but are usually m

anaged 
successfully w

ith 
endourological techniques.  
W

ith the patient w
ho 

presents w
ith m

ajor renal 
traum

a assoc. w
ith 

devascularized segm
ent 

and w
ithout coexisting 

bow
el or pancreatic injury, 

conservative m
anagem

ent 
is a viable and appropriate 
m

ethod of tx. for the 
clinically stable patient. 
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H

ow
 to Treat B

lunt 
K

idney R
uptures: P

rim
ary 

O
pen S

urgery or 
C

onservative Treatm
ent 

w
ith D

eferred S
urgery 

W
hen N

ecessary? 

D
anuser, H

 
E

uropean 
U

rology 
2001 

A
nalysis of kidney ruptures 

resulting from
 blunt renal 

traum
a and determ

ining 
w

hether outcom
e is better 

after initial surgical or initial 
conservative treatm

ent.  
Tw

o consecutive series of 
69 and 34 patients w

ith 
blunt renal ruptures grade 2-
4 (excluded pedicle injuries 
of the m

ain renal vessels) 
w

ere evaluated.  G
roup A

 
received prim

arily surgical 
tx. For kidney rupture (1973-
1988).  G

roup B
 w

as tx. 
prim

arily conservatively 
(1989-1995).  R

ates of 
surgery, tim

e of surgery, 
surgical procedures, loss of 
renal parenchym

a by 
surgery or traum

a w
ere 

analyzed.   B
lood loss w

as 
estim

ated, postoperative 
H

TN
 w

as evaluatedfor all 
except those tx. w

ith 
nephrectom

y.   

In group A
, 42 of 69 had 

surgical intervention, all 
open (61%

), group B
, 11 of 

34 (35%
) had 12 

interventions including 5 
percutaneous or internal 
drainages and 5 partial or 
total nephrectom

ies (42%
).  

B
lood loss in patients w

ith 
isolated grade 4 kidney 
rupture appeared to be less 
w

hen tx. conservatively or 
w

ith deferred surgery vs. 
im

m
ediate open surgery. 

P
rim

ary conservative tx. of 
the ruptured kidney in place 
of em

ergency surgery 
seem

s to reduce blood loss 
and the need of an open 
surgical revision.  
Secondary surgery, if 
necessary, can be deferred 
if the patient is 
hem

odynam
icallyand 

hem
ostatically stable.  R

ate 
of H

TN
 after renal traum

a is 
not increased. 
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N

onoperative 
M

anagem
ent of H

epatic, 
S

plenic, and R
enal 

Injuries in A
dults w

ith 
M

ultiple Injuries 

S
artorelli, K

H
 

The 
Journal of 
Traum

a 
Injury, 
Infection, 
and 
C

ritical 
C

are 

2000 
P

urpose of study: 
N

onoperative m
anagem

ent 
of abdom

inal solid organ 
injuries could be attem

pted 
in adult patients w

ith 
m

ultiple injuries w
ithout any 

increase in m
orbidity or 

m
ortality com

pared w
ith 

patients w
ith an isolated 

abdom
inal solid organ 

injury.  7 year retrospective 
chart review

 from
 the 

traum
a registry including all 

patients age >= 17 yrs. w
ith 

liver, spleen, or renal 
injuries resulting from

 blunt 
traum

a.  A
ll patients 

underw
ent C

T scanning w
ith 

oral and IV
 contrast, organ 

injury scores w
ere assigned 

based on C
T scan or O

R
 

findings using the A
A

S
T 

scoring system
 for liver, 

spleen, renal injuries.  In the 
last year of patient accrual, 
FA

S
T w

as used on all 
patients, but follow

ed by C
T 

w
hen abd. tenderness or 

free fluid w
as noted.  A

ll 
patients had follow

-up C
T or 

U
S

 at 6-12 w
eeks after the 

injury to assess healing of 
A

S
O

 injuries. 126 adult 
patient charts w

ere 
review

ed w
ho underw

ent 
N

O
M

 of an ASO
 injury for 

success of N
O

M
, 

transfusions, and 
com

plications.  Patients 
w

ere divided into tw
o 

groups: group 1 had 
isolated A

S
O

 injuries 
(n=48); group 2 had an A

S
O

 
injury and at least one 

N
O

M
 w

as successful 89.6%
 

of group 1 and 93.6%
 of 

group 2 patients (p=0.55).  
G

roup 2 had higher Injury 
S

everity S
cores (20.7 +/- 

9.8 vs. 8.3 +/- 4.9, p< 0.05) 
and transfusion 
requirem

ents (30.8%
 vs. 

14.6%
, p< 0.05) than group 

1.  C
om

plication rates w
ere 

not different (group 1, 
20.8%

 vs. 26.9%
 group 2, 

p=0.58). 

N
O

M
 of A

S
O

 injuries m
ay 

be attem
pted in adult 

patients w
ith m

ultiple 
injuries w

ithout increased 
m

orbidity. 
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additional injury w

ith and 
A

bbreviated Injury S
core >= 

2 (n=78).   
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S

elective N
onoperative 

M
anagem

ent of B
lunt 

G
rade 5 R

enal Injury 

A
ltm

an, A
L 

The 
Journal of 
U

rology 

2000 
R

etrospective review
 of the 

traum
a registry over a 5 

year period of all patients 
w

ith grade 5 renal injury.  
Initial evaluation included 
"contrast C

T of the 
abdom

en and pelvis" w
ith 

delayed im
ages.  P

atients 
tx. nonoperatively (group 1) 
and those tx. surgically 
(group 2). E

ach group w
as 

com
pared w

ith respect to 
the initial E

R
 evaluation, C

T 
findings, associated injuries, 
duration of hospital stay and 
IC

U
 stay, transfusion 

requirem
ents, com

plications 
and follow

-up im
aging. 

O
f 218 renal injuries, 13 

w
ere grade 5.  In group 1, 6 

patients w
ere tx. 

nonoperatively and group 2, 
7 underw

ent exploration.  
E

ach group had sim
ilar 

average hospitalization 
(12.0 vs.12.8 days, 
respectively).  P

atients in 
group 1 had few

er IC
U

 days 
(4.3 vs 9.0), significantly 
low

er transfusion 
requirem

ents (2.7 vs. 25.2 
units, p=0.0124) and few

er 
com

plications during the 
hospital course.  F/U

 C
T 

(before D
/C

 hom
e) of 

nonoperatively m
anaged 

cases revealed functioning 
renal parenchym

a w
ith 

resolution of retroperitoneal 
hem

atom
a. 

C
onservative m

anagem
ent 

of blunt grade 5 renal injury 
is feasible in patients w

ho 
are hem

odynam
ically stable 

at presentation 

3 

The R
ole of 

Interventional R
adiology 

in the M
anagem

ent of 
B

lunt R
enal Injury: A

 
P

ractical P
rotocol 

H
agiw

ara, A
 

The 
Journal of 
Traum

a 
Injury, 
Infection, 
and 
C

ritical 
C

are 

2001 
The purpose of this study 
w

as to evaluate the efficacy 
of a protocol designed to 
m

inim
ize the need for 

surgery in the m
anagem

ent 
of severe blunt renal injury.  
46 of 752 traum

a patients 
had evidence of renal injury 
on C

T. Tw
o patients 

required em
ergency 

laparotom
y, and the 

rem
aining 44 w

ere classified 
by C

T grade using the 
AAST classification system

.  
P

atients w
ith C

T grade 3 
and over underw

ent renal 
angiography.  G

rade 1 and 
2 w

ere conservatively 
m

anaged. 

21 patients had a high-
grade injury on C

T (>=3).  
E

ight had angiographic 
evidence of extravasation 
from

 renal arterial branches 
and underw

ent transarterial 
em

bolization.  O
ne patient 

w
ith a grade 5 injury had 

extravasation from
 a m

ain 
renal vein and underw

ent 
im

m
ediate laparotom

y.  This 
w

as the only patient 
requiring surgery. 

S
urgery can be avoided in 

m
ost cases of blunt renal 

injury.  H
em

odynam
ic 

instability and injury to the 
m

ain renal veins rem
ain 

indications for surgical 
exploration. 
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Is there a difference in 
outcom

e w
hen treating 

traum
atic intraperitoneal 

bladder rupture w
ith or 

w
ithout a suprapubic 

tube? 

V
olpe M

A
 

J U
ro 

1999 
R

etrospective review
 of 34 

patients w
ith bladder injujry 

(82%
 penetrating, 18%

 
blunt) 

Follow
ing prim

ary repair, 18 
patients had bladder 
drainiage w

ith suprapubic 
tubes vs urethral catheter 
only in 16.  U

rologic 
com

plications w
ere found in 

28%
 of the suprapubic tube 

group vs 19%
 of the urethral 

catheter only group. 

Intraperitoneal bladder 
injuries m

ay be equally w
ell 

m
anaged by prim

ary 
bladdder repair &

 urethral 
catheter drainage only 
versus suprapubic tube 
drainage. 

3 

N
onoperative 

m
anagem

ent of bladder 
rupture from

 external 
traum

a. 

C
ass A

S
 

J U
ro 

1983 
R

etrospective review
 of 18 

patients w
ith extraperitoneal 

rupture of the bladder w
ho 

w
ere m

anaged 
nonoperatively. 

C
om

plications occurred in 
4/18 patients, com

parable to 
a 20 - 25%

 com
plication 

rate in the literature  

N
onoperative m

anagem
ent 

w
ill give a satisfactory result 

in patients w
ith sm

all 
extraperitoneal bladder 
rupture. 

3 

M
anagem

ent of 
extraperitoneal ruptures 
of bladder caused by 
external traum

a. 

C
ass A

S
 

J U
ro 

1989 
R

etrospective review
 of 105 

cases of extraperitoneal 
bladder rupture; 65 received 
prim

ary repair and 34 w
ere 

m
anaged nonoperatively. 

There w
ere 3 early and 2 

late com
plications in the 

patients w
ho w

ere m
anaged 

operatively, versus 4 early 
and 3 late com

plications in 
the patients m

anaged 
nonoperatively.  There w

as 
no statistically significant 
difference in the 
com

plication rate. 

C
atheter drainage alone for 

extraperitoneal rupture is 
particularly appealing in the 
m

ultiple-injured patient. 

3 

P
enetrating ureteric 

injuries. 
A

zim
uddin K

 
Injury 

1989 
R

etrospective review
 of 21 

patients w
ith penetrating 

ureteral and renal pelvic 
injuries w

ho underw
ent 

operative repair. 

A
natom

otic leak developed 
in 3 patients, 1 required 
operative correction. 

 
3 

U
reteral and renal pelvic 

injuries from
 external 

traum
a: diagnosis and 

m
anagem

ent 

P
resti JC

 Jr 
J Traum

a 
1989 

R
etrospective review

 of 18 
patients w

ith collecting 
system

 injuries, 16 
penetrating & 3 blunt.  A

ll 
injuries w

ere operatively 
repaired. 

Follow
up of 14 patients 

dem
onstrated norm

al 
im

aging in 13, m
ild 

caliectasis in 1 and a 
resolving urinom

a in 1 
patient. 

The urinary tract can usually 
be satisfactorily 
reconstructed. 

3 
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A

 conservative approach 
to m

ajor blunt renal 
lacerations w

ith urinary 
extravasation and 
devitalized renal 
segm

ents 

M
oudouni 

SM
 

B
JU

 Int 
2001 

R
etrospective review

 of 20 
patients w

ith m
ajor renal 

lacerations (5 grade V
 and 

15 G
rade 4). 11 had 

devitalized segm
ents.. 

There w
as a statistically 

significant difference in the 
length of hospital stay (16.3 
vs 7.3 days), blood 
transfusions (six vs tw

o 
patients, P

 < 0.08) and the 
need for delayed surgical 
intervention (nine vs tw

o, P
 

< 0.01) betw
een patients 

w
ith and w

ith no devitalized 
segm

ents, respectively. 
U

rinary extravasation 
spontaneously resolved in 
tw

o of 11 patients w
ith and 

in seven of nine w
ith no 

devitalized segm
ent, 

respectively (P
 < 0.05) 

U
rinary extravasation w

ill 
resolve spontaneously in 
m

ost patients w
ith blunt 

renal traum
a, and 

expectant treatm
ent does 

not adversely affect the 
outcom

e or prolong 
hospitalization. In 
patients w

ho present w
ith 

a m
ajor renal laceration 

associated w
ith 

devascularized segm
ents, 

conservative m
anagem

ent 
is feasible in those w

ho 
are clinically stable w

ith 
blunt traum

a. H
ow

ever, 
the physician m

ust be 
especially aw

are of the 
probable com

plications 
w

ithin this subset of 
patients. 

3 

M
anagem

ent of low
 

velocity gunshot w
ounds 

to the anterior urethra: 
the role of prim

ary repair 
versus urinary diversion 
alone 

H
usm

ann D
A 

J U
rol 

1993 
R

etrospective review
 of 17 

patients w
ith partial 

transection of the anterior 
urethra secondary to 
penetrating traum

a.  9 
patients w

ere m
anaged w

ith 
suprapubic diversion, skin 
debridem

ent and corporeal 
closure w

ith a transurethral 
catheter; 8 patients w

ere 
m

anaged by suprapubic 
diversion, debridem

ent, 
closure of the corporeal 
bodies &

 a prim
ary sutured 

reapproxim
ation of the 

anterior urethra.  U
rethral 

strictures developed in 7/9 
of the first group and only 
1/8 in the second group.   

P
atients w

ith partial 
transection of the anterior 
urethra secondary to low

 
velocity gunshot w

ounds 
should be m

anaged by 
aggressive w

ound 
debridem

ent, corporeal 
repair, placem

ent of a 
suprapubic catheter and 
prim

ary repair of the 
urethra. 

3 
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C

om
parison of long-term

 
results according to the 
prim

ary m
ode of 

m
anagem

ent and type of 
injury for posterior 
urethral injuries. 

K
u JH

 
U

rol Int 
2002 

R
etrospective review

 of 
55 patients w

ith traum
atic 

posterior urethral injuries. 
35 patients (G

roup I) 
underw

ent im
m

ediate 
realignm

ent over a 
transurethral catheter; 20 
patients (G

roup 2) 
underw

ent suprapubic 
cystostom

y follow
ed by 

delayed urethroplasty.  O
f 

group 1, m
ild, m

oderate 
and severe urethral 
strictures developed in 7 
(20.0%

), 8 (22.9%
) and 6 

(17.1%
), respectively, and 

developed in 6 (30.0%
), 2 

(10.0%
) and 5 (25.0%

), 
respectively, of group 2. 
Six (17.1%

) and 2 
(20.0%

) had decreased 
potency and 4 (11.5%

) 
and 1 (5.0%

) w
ere 

im
potent in group 1 and 

2, respectively. O
f group 

1, incontinence developed 
in 3 patients but 1 did not 
need treatm

ent, and 
developed in 2 (10.0%

) 
but 1 (5.0%

) did not need 
treatm

ent of group 2. The 
score test for trend 
dem

onstrated that there 
w

ere no significant 
differences of these 
results. 

C
om

plications in patients 
w

ith posterior urethral 
injuries are not related to 
the prim

ary m
ode of 

m
anagem

ent. 

3 
 



 

©
C

opyright 2004 – Eastern A
ssociation For The Surgery of Traum

a 

88 
Long-term

 follow
up and 

evaluation of prim
ary 

realignm
ent of posterior 

urethral disruptions 

E
lliott D

S
 

J U
ro 

1997 
R

etrospective review
 of 57 

patients w
ith posterior 

urethral disruptions, 56 
com

plete and 1 partial.  A
ll 

patients underw
ent prim

ary 
urethral realignm

ent w
ithin 6 

hours of injury.  42/53 
patients (79%

) reported no 
erectile dysfunction, 7/53 
(13%

) had reduced quality 
of erection but required no 
treatm

ent, and 4/53 (7/5%
) 

had erectile dysfunction 
requiring treatm

ent.  2/53 
patients (3.7%

) reported 
m

ild post-realignm
ent stress 

incontinence.  B
oth patients 

did not require treatem
tn for 

incontinence or protective 
padding.  36/53 patients 
(68%

) had post-realignm
ent 

strictures, but 23 (43%
) 

w
ere either observed or 

m
anaged w

ith in-office 
dilation.  .   

Im
m

ediate prim
ary 

realignm
ent results in 

negligible intraoperative 
m

orbidity, and acceptably 
low

 incidences of 
im

potence, incontinence, 
and sym

ptom
atic strictures. 

3 
 

Im
m

ediate m
anagem

ent 
of prostatom

em
branous 

urethral disruptions 

Follis H
W

 
J U

ro 
1992 

R
etrospective review

 of 33 
patients w

ith com
plete 

prostatom
em

branous 
urethral disruptions.  20 
w

ere m
anaged by 

im
m

ediate realignm
ent, 

w
hile 13 w

ere m
anaged by 

initial suprapubic tube and 
delayed urethroplasty.  
Im

m
ediate realignm

ent 
resulted in an overall 
potency rate of 80%

 
com

pared to only 50%
 in 

patients w
ho underw

ent 
delayed repair.  There w

as 
an increased need for a 
secondary operation w

hen 
the repair w

as delayed.  
C

ontinence rates w
ere 

Im
m

ediate urethral 
realignm

ent results in 
im

potence and incontinence 
rates that are com

parable to 
or better than delayed repair 
techniques w

ithout the need 
for m

ultiple surgical 
procedures. 

3 
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sim

ilar in both groups. 

The value of im
m

ediate 
or early catheterization of 
the traum

atized posterior 
urethra 

H
erschorn S

 
J U

ro 
1994 

R
etrospective review

 of 16 
patients w

ith posterior 
urethral rupture.  13 patients 
w

ere treated w
ith a 

transurethral catheter either 
im

m
ediately or w

ithin 1 to 5 
w

eeks after injjury.  Three 
patients w

ere treated w
ith a 

suprapubic catheter alone.  
A

ll three patients treated 
w

ith suprapubic catheter 
alone subsequently required 
urethroplasty for an 
obliterative stricture.  These 
3 patients w

ere also 
im

potent.  7/13 patients 
treated w

ith a transurethral 
catheter developed a 
stricture, of w

hich 4/13 
required urethrotom

y.  5/12 
patients becam

e im
potent 

after injury, w
hile 1 w

as 
im

potent prior to injury.  N
o 

patient experienced 
incontinence. 

C
areful urethral catheter 

realigm
ent either 

im
m

ediately or w
ithin five 

w
eeks of injury is safe and 

obviates total urethral 
closure.  Im

potentce 
appears to result from

 the 
severity of the injury and not 
from

 m
anagem

ent. 

3 
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Im

potence and 
incontinence after 
im

m
ediate realignm

ent of 
posterior urethral traum

a: 
result of injury or 
m

anagem
ent? 

K
otkin L 

J U
ro 

1996 
 

R
etrospective review

 of 32 
patients w

ith urethral 
disruptions, 20 w

ith 
com

plete injuries of w
hom

 
w

ere treated w
ith im

m
ediate 

realignm
ent and 12 w

ith 
partial or com

plete w
ere 

treated w
ith retrograde 

catheterization alone..  83%
 

of patients treated w
ith 

im
m

ediate realignm
ent and 

80%
 of patients treated w

ith 
retrograde catheterization 
alone w

ere continent.  76%
 

of patients treated w
ith 

im
m

ediate realignm
ent and 

70%
 treated w

ith retrograde 
catheterization alone w

ere 
potent. 

Im
potence and incontinence 

in this setting are the result 
of the injury and not of 
attem

pts at im
m

ediate 
surgical m

anagem
ent. 

3 

M
anagem

ent of 
prostatom

em
branous 

urethral disruption: 13-
year experience 

M
orehouse 

D
D

 
J U

ro 
1980 

 
 

 
3 

R
enovascular traum

a: 
risk assessm

ent, surgical 
m

anagem
ent, and 

outcom
e 

C
arroll P

 
J Traum

a 
1990 

R
etrospective review

 of 9 
renal artery injuries, 12 
renal vein injuries, and 2 
patients w

ith both renal 
artery and vein injuries, and 
10 patients w

ith segm
ental 

vessel injuries alone.  23  
patients sustained 
penetrating injuries and 13 
sustained blunt injuries. 

Tw
o patients died before 

surgery could be attem
pted.  

O
f the rem

aining 15 patients 
w

ith m
ain renal artery 

injuries, 9 underw
ent 

reconstruction and 6 
underw

ent im
m

ediate 
nephrectom

y w
ithout 

attem
pt of repair.  2 

im
m

ediate nephrectom
ies 

w
ere perform

ed after failed 
attem

pt at repair.  6 patient 
had either persistent 
throm

bosis or preservation 
of only m

arginal renal 
function.  C

om
plete renal 

preservation w
as achievedc 

in only 2 kidneys. 

R
enal preservation is likely 

w
ith incom

plete lacerations 
of the m

ain renal vein or 
injury to segm

ental renal 
vessels.  R

estoration of 
norm

al renal function is 
unlikely w

hen the m
ain renal 

artery is injured.  
R

econstruction of renal 
artery injuries should be 
attem

pted in all patients w
ith 

single kidneys or bilateral 
renal injury.  R

epair of 
unilateral arterial injuries 
should be undertaken w

hen 
the injury is incom

plete or 
recognized early in the 
presence of a nonischem

ic 
kidney and a 
hem

odynam
ically stable 

patient. 
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M

ortality and renal 
salvage after 
renovascular traum

a 

Turner W
 

A
m

 J S
urg

1983 
R

etrospective review
 of 16 

patients w
ith isolated renal 

artery injuries (9 m
ain renal 

artery, the rem
ainder renal 

artery branches), 45 
patients w

ith isolated renal 
vein injuries, and 33 
patients w

ith com
bined 

renal artery and vein 
injuries.  69 patients had 
injuries as a result of 
penetrating traum

a vs 30 
patients w

ith blunt traum
a. 

N
ine com

plete renal artery 
occlusions w

ere found in 8 
patients.  4 repairs w

ere 
undertaken, 3 prim

ary 
nephrectom

ies perform
ed, 

and 2 lesions observed.  O
f 

the 4 repairs, 3 patients 
required subsequent 
nephrectom

y and the 
rem

aining patient had a 
nonfunctioning kidney. 
43/45 isolated renal vein 
injuries w

ere treated 
operatively: 28 underw

en t 
repair, 2 ligation, and 13 
patients received 
nephrectom

ies.  R
enal 

salvage w
as accom

plished 
in 23 patients w

ith isolated 
renal vein traum

a.  

R
evascularization of 

patients w
ith renal artery 

occlusions w
as uniform

ly 
unsuccessful in our series.  
The success of 
revascularization of 
traum

atically occluded renal 
arteries is low

 and should 
probably be pattem

pted only 
in unusual circum

stances, 
such as bilateral injuries.  
M

ost isolated renal vein 
injuries are repairable, and 
reconstruction should be 
attem

pted in stable patients.
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R

enovascular traum
a    

B
row

n M
F 

A
m

 J S
urg

1980 
R

etrospective review
 of 154 

patients w
ith 249 

renovascular injuries, 24 
patients had blunt traum

a 
w

hile the rem
aining patients 

had penetrating traum
a.  96 

patients had 133 isolated 
renovascular injuries, 
including 34 patients w

ith 
injuries to both the artery 
and vein on the sam

e side.  
22 patients had isolated 
renal artery injuries &

 43 
patients had isolated renal 
vein injuries.  Tw

o patients 
had bilateral renal artery 
and one had bilateral renal 
vein injuries.   

58 patients required 
im

m
ediate nephrectom

y for 
hilar injury involving both the 
renal artery & vein.  47/96 
patients w

ith isolated 
renovascular injuries 
required im

m
ediate 

nephrectom
y for control of 

hem
orrhage, irreparable 

dam
age, or expediency due 

to the patient's overall 
condition and num

ber of 
associated injuries.  The 
rem

aining 49 patients w
ith 

64 isolated renovascular 
injuries and potentially 
salvageable kidneys 
underw

ent vessel repair, 
revascularization or ligation.  
A

m
ong 25 patients having 

27 attem
pted renal 

reconstructions, 4 required 
late nephrectom

y for 
perinephric abscess of 
hypertension w

ith a 
nonfunctioning kidney.  7 
patients w

ith arterial 
reconstruction had 
nonfunctioning kidneys by 
renal scanning.,  10 of the 
rem

aining 16 repaired 
arteries had functioning 
kidneys. There w

ere 32 
deaths, 25 from

 
exsanguination secondary 
to m

ultiple associated 
injuries, 3 from

 sepsis, 4 
from

 A
R

D
S

 &
 acute renal 

failure. The results are not 
stratified as to the 
m

echanism
 of injury.l 

A
rterial revascularization is 

seldom
 indicated in patients 

w
ith a norm

al contralateral 
kidney w

ho have m
ultiple 

associated injuries, hilar 
injuries, long segm

ental 
arterial injuries or prolonged 
renal ischem

ia.  A
n attem

pt 
at renal artery 
revascularization is justified 
w

ith bilateral injuries, w
hen 

only one kidney is present, 
or w

hen a solitary artery 
injury can be repaired by 
sim

ple lateral 
arteriorrhaphy. 
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R

enal artery injuries 
caused by blunt traum

a 
C

lark D
E

 
S

urgery 
1981 

R
etrospective review

 of 10 
patients w

ith renal artery 
injuries.   

310 patients had their 
arteries repair: intim

al flap 
w

ith 8 hours to diagnosis 
had m

inim
al function, intim

al 
flap w

ith 2 hours to 
diagnosis had norm

al 
function, arterial occlusion 
w

ith 2 hours to diagnosis 
had no function &

 
hypertension, com

plete 
occlusion w

ith 36 hours to 
diagnosis had renal failure 
and required a renal 
allograph.  3 patients had 
nephrectom

ies &
 recovered, 

3 patients w
ere observed of 

w
hich 2 regained norm

al 
function and 1 had 
nonfunction but w

as 
norm

otensive. 

R
epair of a unilateral injury 

is indicated only if it is 
prom

ptly diagnosied in a 
young, stable patient.  
Im

m
ediate bilateral repair is 

indicated in all cases of 
bilateral renal arterial injury. 

3 

P
roper m

anagem
ent of 

renal artery injury from
 

blunt traum
a 

Lock JS
 

S
 M

ed J 
406 

R
etrospective review

 of 3 
patients w

ith blunt renal 
artery injury 

1 patient had intim
al injury 

w
ith retained flow

 and had a 
successful repair.  1 patient 
had dam

age control pedicle 
ligation and expired.  1 
patient w

as treated 
nonoperatively and did not 
regain renal function.  H

e 
had a delated nephrectom

y 
for an unclear reason. 

 
4 

R
enal pedicle injury in 

patients w
ith m

ultiple 
injuries 

C
ass A

S
 

J Traum
a 

1985 
R

etrospective review
 of 41 

patients w
ith life-threatening 

m
ultiple system

 injuries and 
renal pedicle injuries, 76%

 
blunt. 

N
onoperative m

anagem
ent 

w
as perform

ed in 13 
patients w

ith injury to renal 
artery in 9 and a branch of 
the renal artery in 4, w

ith a 
renal loss/delayed 
nephrectom

y rate of 9/9 
renal artery injuries.  
Im

m
ediate surgical 

m
anagem

ent w
as 

perform
ed in 23 patients, 

w
ith a renal salvage rate of 

7/21 renal artery and/or vein 
injuries (arvery vs vein not 

C
annot draw

 conclusions 
based on the data availabe 
in the results section. 

3 



 

©
C

opyright 2004 – Eastern A
ssociation For The Surgery of Traum

a 

94 
delineated). 

G
unshot w

ounds to the 
ureter: a 40-year 
experience at G

rady 
M

em
orial H

ospital 

Perez-
B

rayfield 
M

R
 

J U
rol  

2001 
R

etrospective review
 of 118 

patients w
ith gunshot 

w
ounds to the ureter. 

A
 variety of surgical 

procedures w
ere used to 

repair the defect, depending 
on the location and severity 
of the defect.  C

om
plications 

occurred in 24 patients. 

A
 hgh index of suspicion is 

essential to avoid m
issing 

these injuries.  A
 predefined 

traum
a protocol, as defined 

in the author's algorithm
, 

m
ay decrease the num

ber 
of m

issed ureteral injuries. 

3 

P
enetrating ureteral 

traum
a at an urban 

traum
a center: 10-year 

experience 

P
alm

er LS
 

U
rology 

199 
R

etrospective review
 of 20 

patients w
ith penetrating 

ureteral injuries 

100%
 of ureteral injuries 

w
ere associated w

ith other 
injuries.  A

dm
ission 

urinalysis failed to show
 

gross or m
icroscopic 

hem
aturia in 25%

 of cases.  
15 cases w

ere diagnosed 
intraoperatively.  D

elayed 
diagnoses w

ere m
ade in 4 

cases.  E
very reapir w

as 
stented for a m

ean of 38 
days.  3 m

ajor com
plications 

occurred, and 13 patients 
w

ith long-term
 follow

-up 
dem

onstrated no evidence 
of obstruction. 

U
reteral injuries m

ust be 
considered early during the 
evaluation of penetrating 
abdom

inal injuries.  The 
surgical repair should be 
stented. 
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V

alue of proxim
al 

diversion and ureteral 
stenting in m

anagem
ent 

of penetrating ureteral 
traum

a 

Franco I 
32 

 
R

etrospective review
 of 21 

cases of penetrating 
ureteral traum

a seen in tw
o 

hospitals.  

 E
arly urologic 

com
plications, defined as 

urine drainage from
 the 

w
ound for greater than 2 

w
eeks or a need for a 

second operation, occurred 
in 50%

 of patients w
ith a 

proxim
al ureteral injury but 

w
ere less com

m
on w

hen a 
nephrostom

y and stent w
ere 

used in the repair.  The rate 
of com

plications w
as also 

low
er if a stent w

as used on 
m

idureteral repairs.  N
one 

of the patients w
ith distal 

ureteral injuries suffered a 
urologic com

plication. 

R
epair of penetrating 

ureteral injuries should 
include stenting and 
nephrostom

y tube drainage 
in cases of proxim

al injuries, 
as w

ell as generous 
debridem

ent and w
ater-tight 

closure.  M
idureteral injuries 

accom
panied by G

I, 
pancreatic, and m

ajor 
vascular injuries should be 
stented and proxim

al 
diversion considered w

hen 
prosthetic m

aterials are 
used for vascular repairs. 

3 

G
unshot w

ounds of the 
ureter: a 15-year review

 
of 63 consecutive cases 

H
olden S

 
J U

rol  
1976 

R
etrospective review

 of 63 
consecutive cases of 
gunshot w

ounds of the 
ureter 

 
Particular attention 
should be being placed on 
adequate debridem

ent and 
spatulated splinted 
w

atertight 
ureteroureterostom

y.  

3 

G
unshot injuries of the 

ureter 
R

ober P
E

 
J Traum

a 
1990 

R
etrospective review

 of 16 
consecutive patients w

ith 
gunshot w

ounds of the 
ureter. 

Tw
o patients died from

 
com

plications unrelated to 
their ureteral injujries.  The 
rem

aining 14 patients had 
good results. 

P
roper m

anagem
ent 

consists of early diagnosis 
and repair, adequate 
debridem

ent of devitalized 
tissue, tensionless 
spatulated w

atertight 
anastom

osis w
ith 

absorbable suture, internal 
stenting, and drainage of 
periureteral tissues. 

3 
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M

anagem
ent of renal 

injury in conjunction w
ith 

the im
m

ediate surgical 
treatm

ent of the acute 
severe traum

a patient 

D
el V

illar R
 

J U
ro 

1972 
R

etrospective review
 of 100 

patients w
ith renal injuries, 

93%
 blunt 

Associated injuries w
ere 

present in 57/100 patients.  
C

hest injuries w
ere found in 

9 &
 associated abdom

inal 
injuries in 19.  A

ll 19 deaths 
occurred in patients w

ith 
associated injuries for a 
m

ortality rate of 21%
 in 

patients w
ith renal 

contusions, 50%
 w

ith renal 
lacerations, &

 50%
 w

ith 
pedicle injuries.  6 patients 
had pedicle injuries; 2 had 
nephrectom

ies, 1 w
as found 

at autopsy &
 3 had 

devitalized kidneys left in 
situ. 

P
atients w

ith an injured 
urinary tract often have 
severe m

ultiple injuries. 

3 

Prelim
inary vascular 

control for renal traum
a 

A
tala A

 
S

G
O

 
1991 

C
ase series of 75 patients 

w
ho underw

ent renal 
exploration for traum

a.  
Vascular control w

as 
obtained prior to entering 
G

erota's fascia in 32 &
 after 

entering G
erota's fascia in 

43. 

5 patients w
ith blunt traum

a 
had vascular control before 
opening G

erota's fascia, 
w

ith a nephrectom
y rate of 

60%
 com

pared to 57%
 in 7 

patients in w
hom

 vascular 
control w

as obtained after 
opening G

erota's fascia.  27 
patients w

ith penetrating 
traum

a had vascular control 
obtained prior to opening 
G

erota's fascia, w
ith a 

nephrectom
y rate of 59%

 
com

pared to 33%
 in the 36 

patients w
ho had vascular 

control obtained after 
opening G

erota's fascia.  
These differences w

ere not 
statistically significant.   

A
dequate vascular control 

can be obtained after 
G

erota's fascia is opened, 
w

ithout increasing the risk of 
nephrectom

y or additional 
blood loss. The 
nephrectom

y rate depended 
on the degree of injury and 
not on the type of vascular 
control. 
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The m

angem
ent of 

penetrating injuries of the 
kidney 

C
arlton C

E
 

J Traum
a 

1968 
R

etrospective review
 of 114 

patients w
ith penetrating 

renal injuries 

42 patients w
ith m

inor 
parenchym

al injuries; 2 
patients underw

ent 
nephrectom

y for associated 
pedicle injuries.  44 patients 
had m

ajor renal w
ounds &

 
11 underw

ent nephrectom
y.  

There w
ere 10 patients w

ith 
renal artery & vein injuries; 
nephrectom

y w
as 

perform
ed in 9 &

 repair w
as 

successful in one.  Tim
e to 

definitive repair w
as not 

reported.  There w
ere 13 

isolated injuries to the renal 
vein; 3 underw

ent 
nephrectom

y &
 10 

underw
ent successful 

prim
rary repair of the vein.  

There w
ere 5 cases of 

isolated renal artery injury; 1 
underw

ent nephrectom
y &

 4 
underw

ent prim
ary arterial 

repair.  The tim
e &

 results of 
the patients undergoing 
prim

ary arterial repair w
ere 

not reported.  In patients 
w

ith prelim
inary vascular 

control, 1/14 patients 
underw

ent nephrectom
y, 

com
pared to 6/30 patients 

w
ho did not have 

prelim
inary vascular control.  

The reasons for prelim
inary 

vascular control w
ere not 

described. 

S
ecuring the vascular 

pedicle prior to opening 
G

erota's fascia has 
essentially elim

inated the 
necessity of perform

ing 
nephrectom

y for control of 
hem

orrhage.  These 
conclusions do not appear 
to be clearly supported by 
the data provided. 
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R

enal traum
a: kidney 

preservation through 
im

proved vascular 
control---a refined 
approach 

M
cA

ninch JW
 

J Traum
a 

1982 
R

etrospective review
 of 198 

patients w
ho underw

ent 
routine prelim

inary vascular 
control prior to entering 
G

erota's fascia w
ith 

historical control of 185 
patients in w

hom
 

prelim
ninary vascular 

control w
as inconsistent and 

variable.   

The nephrectom
y rate w

as 
7/190 w

ho underw
ent 

routine prelim
inary vascular 

control versus 19/185 w
ho 

underw
ent inconisistent 

prelim
inary vascular control.  

There w
as no statistical 

analysis of these results.  
A

dditionally, the degree of 
renal injury is not described.  E

arly renal vessel isolation 
reduces nephrectom

y rates 
dram

atically. 

3 

B
ilateral traum

atic renal 
artery throm

bosis 
M

orton JR
 

A
nn S

urg 
1972 

C
ase report of a patient w

ith 
bilateral traum

atic renal 
artery throm

bosis secondary 
to blunt traum

a. 

R
evascularization w

as 
perform

ed 18 hours after 
injury.  S

ubsequent renal 
scan dem

onstrated irregular 
areas of renal function 
bilaterally w

ith 90%
 stenosis 

of the distal left vein graft &
 

occlusion of the superior 
branch of the right renal 
artery.  Further 
reconstruction w

as 
perform

ed w
ith resultant 

C
reatinine clearance of 54 

m
l/m

inute, representing 
50%

 of norm
al renal 

function.  H
e required long-

term
 antihypertensives but 

his renal function did not 
change on four year follow

 
up. 

In patients w
ith bilateral 

renal artery throm
bosis, 

vascular reconstruction 
should be attem

pted. 
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R

enal pedicle injury in 
the m

ultiple injured 
patient 

C
ass A

S
 

J U
ro 

1979 
R

etrospective review
 of 14 

patients w
ith renal artery 

injury, 5 branches of renal 
artery, 8 renal vein injury, 4 
com

bined renal artery and 
vein.   

2 patients had renal artery 
repairs, 1 died postop and 
the other had 25%

 function.  
3 patients had suturing of 
lacerated renal veins; 2/3 
died postop.  14 patients 
w

ere observed.  7/14 died, 
of the 7 that w

ere 
discharged, 6 had no 
hypertension and there w

as 
no follow

up in 1 patient.  O
f 

these 6, the injuries w
ere 5 

renal artery occlusions &
 2 

ruptures of polar arteries.   

In the m
ultiple injured 

patient, one m
ust balance 

the desire for preservation 
of renal tissue against the 
increased m

agnitude of the 
procedure.  In this study the 
vascular repair group had 
the highest m

ortality rate 
(50%

) com
pared to the 

nephrectom
y group (36%

) 
and the nonsurgical group 
(43).  H

ow
ever, the num

ber 
of patients involved in ecach 
group w

as too sm
all for a 

definite conclusion to be 
draw

n.  N
one of the 6 

patients in the non surgical 
treatm

ent group had 
hypertension after an 
average of 29 m

onths of 
follow

up.   
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100 
R

enal vascular injuries 
M

eacham
 PW

 
A

m
 S

urg 
1986 

R
etrospective review

 of 15 
patients: 9  w

ith injuries to 
the renal artery and 6 w

ith 
injuries to the renal vein.  9 
w

ere due to penetrating 
traum

a, six blunt.  Tim
e 

from
 adm

ission to tim
e of 

operation average 6.4 hours 
for patients w

ith blunt 
traum

a and 1.25 hours for 
patients w

ith penetrating 
traum

a.  A
ttem

pts w
ere 

m
ade to repair4 of the 9 

renal artery injuries, 
w

hereas in four other cases, 
im

m
ediate nephrectom

y 
w

as necessary because of 
excessive tim

e lapse 
betw

een injury &
 operation 

in 2 patients (6 &
 13 hours) 

and m
assive bleeding in the 

other tw
o.  In one patient, 

an em
ergency nephrectom

y 
w

as done at the tim
e of a 

second operation 3 hours 
after an initial exp lap w

ith 
nonexploration of a stable 
retroperitoneal hem

atom
a.   

1/4 attem
pted renal vascular 

repairs w
as successful.  7/9 

patients w
ith renal artery 

injuries survived.   

A
ttem

pts at renal salvage in 
this series w

ere not as 
encouraging as those 
reporrted by others. 

3 

R
enal artery injuries 

follow
ing blunt traum

a 
G

othlin J 
A

cta C
hir 

S
cand 

1976 
R

etrospective review
 of 2 

patients w
ith blunt renal 

artery injuries, repaired at 
23 hours and 3 days. 
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1998 
R

etrospective review
 of 12 

patients w
ith com

plete 
traum

a renal artery 
occlusion secondary to blunt 
injury.  R

enal artery 
revascularization w

as 
attem

pted in five patients 
w

ith a m
edian w

arm
 

ischem
ia tim

e of 5 hours 
(range, 4.5 - 36 hours). 

4/5 surgical 
revascularizations w

ere 
deem

ed technically 
successful intraoperatively.   
O

f these 4, 3 show
ed no 

function and one show
ed 

m
inim

al function on postop 
renal scans.  O

f these 4, 2 
required delayed 
nephrectom

y for 
com

plications and one died 
from

 com
plications of the 

original injury. 1/4 patients 
w

ith unilateral renal artery 
occlusion had a successful 
revascularization.  O

f the 7 
patients w

ho w
ere not 

revascularized, 
hypertension developed in 3 
patients w

ho required a 
nephrectom

y for blood 
pressure control. 

B
ased on these results, the 

authors are unable to 
advocate em

ergency 
surgical revascularization 
solely for renal salvage in 
patients w

ith unilateral renal 
artery occlusion in the 
presence of a norm

ally 
functioning contralateral 
kidney unless the patient is 
hem

odynam
ically stable and 

the presum
ed ischem

ia tim
e 

is less than 5 hours. 
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