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Acute traumatic kidney injury may result in sequelae spanning a spectrum from 
complete recovery to renal insufficiency and kidney failure (1). Despite the broad 
differential of inciting factors, the mechanism of injury is felt to be related to loss 

of organ perfusion with irreversible ischemic changes occurring within the first 24 hours. 
As such, urgent intervention is essential to prevent renal compromise. While conservative 
therapy may be sufficient in mild cases, more severe traumatic arterial injury may require 
intervention. Depending on the nature of the injury, treatment options include open sur-
gical intervention and endovascular intervention. Although surgery is the standard of care 
for bilateral renal artery injury, it is generally less effective in cases of unilateral injury (1). In 
light of these findings, percutaneous endovascular stenting has become a potential alter-
native treatment (2, 3). Although results vary greatly, ranging from complete renal recovery 
to nephrectomy, reported outcomes may be improved over open surgical techniques and 
warrant further exploration.

The high degree of variability in outcomes in these patients remains a limiting factor 
in establishing accurate treatment guidelines (4). In this report, we present a pooled data 
analysis of all patients in the available literature with blunt renal vascular injury who have 
been treated with percutaneous techniques. We include a case of successful unilateral renal 
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I N T E R V E N T I O N A L  R A D I O LO G Y
O R I G I N A L  A R T I C L E 

PURPOSE  
We aimed to identify factors related to technical and clinical success of percutaneous revascular-
ization for blunt renal arterial trauma.

METHODS
All cases of percutaneous revascularization for blunt renal arterial trauma were searched in the 
available literature. We included a case of iatrogenic renal artery occlusion at our institution 
treated by percutaneous stenting 20 hours after injury. A pooled cohort analysis of percutaneous 
revascularization for blunt renal artery injury was then performed to analyze factors related to 
technical and clinical success. Clinical failure was defined as development of new hypertension, 
serum creatinine rise, or significant asymmetry in split renal function.

RESULTS
A total of 53 cases have been reported, and 54 cases were analyzed including our case.  Median 
follow-up was 6 months.  Technical success was 88.9% and clinical success was 75%. Of 12 treat-
ment failures (25%), 66.7% occurred during the first postprocedure month. Time from injury to 
revascularization was not a predictor of clinical success (OR=1.00, P = 0.681). Renal artery occlu-
sion was significantly associated with clinical failure (OR=7.50, P = 0.017) and postintervention 
antiplatelet therapy was significantly associated with treatment success (OR=0.16, P = 0.043). At 
37-month follow-up, the stented renal artery in our case remained patent and the patient was 
normotensive with preserved glomerular filtration rate.  

CONCLUSION
Percutaneous revascularization for blunt renal arterial injury resulted in relatively high technical 
and clinical success. Time-to-revascularization was independent of successful outcomes. Clinical 
success was significantly associated with a patent renal artery at the time of intervention and 
with postprocedure antiplatelet therapy.

You may cite this article as: Jahangiri Y, Ashwell Z, Farsad K. Percutaneous renal artery revascularization after prolonged ischemia secondary to blunt 
trauma: pooled cohort analysis. Diagn Interv Radiol 2017; 23:371–378.
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artery revascularization with percutaneous 
endovascular stenting at our institution de-
spite prolonged ischemia time in a young 
patient. 

Methods
Pooled cohort analysis 

We explored PubMed and CINAHL da-
tabases using the keywords (“renal artery” 
AND [“injury” OR “trauma”] AND [percuta-
neous OR stent OR angioplasty OR translu-
minal]). Thirty-six relevant publications 
with at least one case of blunt renal artery 
trauma treated by stenting, angioplasty, 
or both were identified. Of these, 31 were 
case reports and five were studies with a 
retrospective analysis of data. Data for in-
dividual cases were extracted from these 
manuscripts for further analysis. Clinical 
failure was defined as development of new 
hypertension, serum creatinine rise or sig-
nificant asymmetry in split renal function 
(i.e., less than 25% of the total activity in the 
affected kidney) (5) on the last reported fol-
low-up visit. All available case reports were 
included based on the Joanna Briggs Insti-
tute (JBI) critical appraisal checklist for case 
reports and case series, as appropriate (6).

Statistical analysis
We included our case in all analyses, for a 

total of 54 cases. Numerical variables were 
reported as median (minimum-maximum) 
and categorical variables were reported as 
frequency (percentage). Risk factors of renal 
loss after percutaneous intervention were 
evaluated by univariate binary logistic re-
gression models with post-stenting clinical 
failure (defined above) as the dependent 
outcome variable. We included age, gen-
der, hematuria, and renal artery occlusion 
on presentation, time to intervention, and 
postprocedure heparin or antiplatelet use 
as independent exposure variables. Odds 
ratios (ORs) were calculated as the ratio of 
odds of developing post-stenting clinical 

failure in a given independent exposure 
variable relative to its reference category 
(e.g., male versus female for gender). The 
statistical software STATA IC for Windows 
version 14.1 was used to analyze the data, 
and P values less than 0.05 were consid-
ered significant. Institutional Review Board 
approval was waived for the single case re-
view from our institution.

Results
A total of 53 cases were described in 36 

publications (2, 3, 7–40). The publications 
are summarized in Table 1. A case from our 
institution was included in analysis, for a to-

tal of 54 cases. The first case was reported 
in 1995 (7). Table 2 demonstrates a summa-
ry of the reported subjects’ characteristics. 
In the total study population, median age 
was 21 years, with 62% being males (male-
to-female ratio ≈ 2:1). The right renal artery 
was the injured artery in most of the cases 
(right-to-left ratio ≈ 2:1), and subjects had 
a median of two other associated injuries. 
Median time of follow-up was 6 months 
(range, 0–48.7 months) after intervention. 
Two cases reported injury of a solitary kid-
ney. Case reports presented almost 50% 
fewer failures than retrospective data anal-
yses (OR=0.48, P = 0.327).

Main points

• Percutaneous revascularization for blunt 
renal arterial injury resulted in relatively high 
technical and clinical success. 

• Time-to-revascularization was independent 
of successful outcomes. 

• Clinical success was significantly associated 
with a patent renal artery at the time of 
intervention and with postprocedure 
antiplatelet therapy.

Figure 1. a–d. Duplex ultrasonography (a) shows absence of blood flow to the left kidney and 
the following aortogram (b) demonstrates occlusion of the left renal artery just beyond the origin 
(arrow). After stenting of the dissected artery, blood flow is re-established (c); postprocedure Duplex 
ultrasonography (d) shows good flow in the renal artery.

c

a

d
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Table 1. Studies in the literature that reported at least one case of blunt renal artery injury treated with percutaneous transarterial angioplasty, stenting, or botha

      Case description                                      Intervention                                Follow-up

      Type of     Post-intervention  Duration Occurrence 
  Report No. of Age,  RA  Affected Primary Intervention Time-to- abnormalities/  Antiplatelet of of renal 
 Author, year, country type cases sex stenosis kidney dx test method  intervention complications use follow-up eventb

1 Whigham 1995, USA (7) C 1 28 M NO Rt. Angio BES 24 hrs - + 11 days -

2 Goodman 1998, Canada (8) C 1 23 M NO Lt. CT BES >12 hrs - - 9 mo -

3 Paul 1999, France (9) C 1 15 F NO Rt. U/S BES 2 days - - 14 mo -

4 Villas 1999, USA (10) C 1 37 F NO Rt. Angio SES ND + ND ND -

5 Merrot 2000, France (12) C 2 6 M O Rt. U/S Stent >24 hrs + + 6 mo + 
    15 F NO Rt. IVU BES >48 hrs - + 20 mo -

6 Lutkevich 2000, USA (11) C 1 19 F O Lt. CT PTA  >8 hrs - ND 2 mo +

7 Mutze 2000, Germany (13) C 1 16 F NO Lt. CT BES ND - ND ND -

8 Bruce 2001, USA (14) R 1 ND NO Lt. CT Stent ND - ND 4 mo -

9 Dobrilovic 2001, USA (15) C 2 25 M NO Lt. CT BES ND - - 18 mo - 
    40 F NO Lt. CT BES ND  ND 11 mo 

10 Delarue 2002, France (16) R 1 9, gender ND ND ND ND Stent 48 hrs ND ND ND +

11 Lee 2002, USA (17) C 1 22 M 90% Rt. CT 2 BESs ~24 hrs - - ND -

12 Saidi 2003, France (18) C 1 50 F 100% Rt. CT BES  2 hrs - - 1 mo -

13 Long 2004, France (20) R 5 1 case 14 M 100%,  Rt. CT in all Stent 8 hrs and - ND 8.8 days 3+c, 2- 
    others ND ND ND cases  50 min   

14 Inoue 2004, Japan (19) C 1 21 F 90% Lt. Angio SES ~24 hrs - + 15 days -

15 Flugsrud 2005, Norway (21) C 1 40 M 100% Lt. CT BES 3 hrs + ND 6 mo +

16 Lupattelli 2005, Italy (22) C 1 18 M 100% Rt. U/S SES ND - + 6 mo -

17 Memon 2005, New Zealand (23) C 1 20 M 95% Rt. CT BES 9 hrs - + 4 yrs -

18 Hsu 2006, USA (24) C 1 2 F 100% Rt. CT PTA+BES,  ~12 hrs - - 2 mo +

19 Rha 2006, South Korea (25) C 1 20 M 100% Rt. Inferior  CT,  TS + 2 
      polar artery scinti overlapping  ND - + 6 mo - 
        BESs  

20 Sotelo 2006, USA (26) C 1 17 F 90% Lt. CT BES 18 hrs - ND 3 yrs -

21 Dowling 2007, USA (2) C 1 42 F 100% Lt. (solitary  CT BES 2.5 hrs - ND 4 mo - 
      kidney) 

22 Guillén 2007, Spain (27) R 1 ND, mean  ND ND CT Stent ND ND ND 6 mo + 
    age of all  
    reported  
    subjects:  
    10 years 

23 Civy 2008, France (29) C 1 17 M 99% Both CT Stent 4 days - + 6 mo +

24 Breyer 2008, USA (28) C 1 43 F 100% Rt. CT 2 overlapping  6 hrs - - 1 mo + 
        BESs 

25 Schwartz 2008, USA (30) C 1 23 F ND Rt. Angio SESG ND - + 1 yrs -

26 Bala 2009, Israel (31) C 1 20 M ND Rt. CT BES 3 hrs - + 10 mo -

27 Trottier 2009, Canada (32) C 1 21 M Avulsion  Rt. Side CT SESG ND + + 20 days - 
     of the Rt.  of a 
     polar horseshoe 
     artery kidney 

28 Charbot 2010, France (33) C 3 17 M 99%, Lt. CT BES 6 hrs + + 23 mo - 
    21 M 100% Rt. CT SES 3.5 hrs - - 26 mo - 
    48 M 100% Rt. CT BES ND + + 30 mo -

29 Kushimoto 2011, Japan (34) C 1 34 M 100% Rt. CT Stent 10 hrs - - 6 mo +

30 Lopera 2011, USA (3)d R 8 19.3 M 100% in 5  3 Rt. CT in 1 case 3 BESG 5 hrs (range,  ND 1+ 8.5 mo 4+, 4- 
    26.3 F cases and  1 Lt. ND in 7 2 BES 2–8 hrs)  7 ND (range, 
     90% in  4 ND cases 1 SES    4 days 
     one case    2 failed     to 2 yrs) 
        recanalization      
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Renal artery injury was initially diagnosed 
by contrast-enhanced abdominal CT scan in 
37 patients (68.5%). Median reported time 
to revascularization was 8 hours (range, 1.83 
hours to 25 days). Forty-nine cases (90.7%) 
were treated by primary stent placement, 
two cases were treated by balloon angio-
plasty without stenting, and one case was 
treated by thrombolysis. Two patients un-
derwent metallic coil and Amplatzer plug 
embolization after failed recanalization. Of 
the deployed stents, 30 (61.2%) were bal-
loon-expandable, 7 (14.3%) were self-ex-
pandable, and 12 (24.5%) were of unknown 
type. Stent grafts were deployed in 7 cases. 
Postintervention warfarin was adminis-
tered in 2 subjects. Twenty cases were given 
heparin for 48 hours postintervention and 
antiplatelet therapy was administered in 
19 cases (35.2%). Follow-up diagnostic im-
aging included renal scintigraphy (46.2%), 
duplex ultrasonography (40.4%) and con-
trast-enhanced CT (38.5%). 

After excluding subjects with technical 
failure (n=6, Table 3), kidney function loss 
occurred in 12 of 48 cases (25%) during 
the follow-up period, 8 (66.7%) of which 
occurred during the first month. Clinical 
failure cases are described in Table 4. Stent 
restenosis or occlusion was reported in 
four cases (7.4%), two of whom underwent 
re-stenting. Three patients developed hy-

Table 2. Patient characteristics 

  All patients  Patients with technical 
  (n=54) success (n=48)

Age (years)  21 (2–50) 21 (2–50)

Sex, n (%) Male 31 (57.4) 28 (58.4)

 Female 19 (35.2) 16 (33.3)

 N/A 4 (7.4) 4 (8.3)

Hematuria on presentation, n (%) Yes 15 (27.8) 15 (31.3)

 No 4 (7.4) 4 (8.3)

 N/A 35 (64.8) 29 (60.4)

Type of renal artery stenosis, n (%) Occlusion 26 (48.2) 24 (50.0)

 No occlusion 24 (44.4) 23 (47.9)

 N/A 4 (7.4) 1 (2.1)

Time to intervention (hours)  8 (1.83–600) 8 (1.83–240)

Postprocedure heparin use, n (%) Yes 20 (37.1) 17 (35.4)

 No 18 (33.3) 17 (35.4)

 N/A 16 (29.6) 14 (29.2)

Postprocedure antiplatelet use, n (%) Yes 19 (35.2) 18 (37.5)

 No 16 (29.6) 16 (33.3)

 N/A 19 (35.2) 14 (29.2)

Follow-up time (months)  6 (0–48.7) 6 (0–48.7)

Loss of renal function on  Yes 17 (31.5) 12 (25.0)
follow-up, n (%) No 37 (68.5) 36 (75.0)

Numerical measures are presented as median (min–max) and categorical variables are shown as frequency (percentage).
N/A, not available.

Table 1. (cont’d) Studies in the literature that reported at least one case of blunt renal artery injury treated with percutaneous transarterial angioplasty, stenting or botha

      Case description                                      Intervention                                Follow-up

      Type of     Post-intervention  Duration Occurrence 
  Report No. of Age,  RA  Affected Primary Intervention Time-to- abnormalities/  Antiplatelet of of renal 
 Author, year, country type cases sex stenosis kidney dx test method  intervention complications use follow-up eventb

31 Springer 2011, Germany (36) C 1 46 M 90% Rt. CT PTA, BES 25 days - + 3 mo -

32 Simeone 2011, USA (35) C 1 44 M 95% Rt. CT BES 2 hrs ND ND 12 days -

33 Vidal 2011, Italy (37) C 1 15 M 95% Lt. CT BESG 6 days - + 2 yrs -

34 Hatzinger 2012, Germany (38) C 1 46 M 100% Rt. CT TL Days after injury - ND 2 wks -

35 Abu-Gazala 2013, Israel (39) C 3 24 M 75% Rt. CT 1 BES Mean - +  23 mo - 
    4.5 M 100%  Rt. CT 1 PTA time= + - 14 mo + 
    19 M 100% Rt. CT 1 PTA+BES 153.7 min - + 4 mo -

36 Judd 2013, USA (40) C 1 21 M 80% Lt. CT Stent graft 10 days - ND 3 yrs -

37 Our case 2014, USA C 1 25 M 100% Lt. U/S BES 24 hrs + + 37 mo -

aJoanna Briggs Institute (JBI) critical appraisal checklist was used to assess the case reports and case series.
bRenal event was defined as the occurrence of any hypertension, serum creatinine rise, or less than 25% split renal function in the affected kidney reported by the last 
follow-up visit.
cTechnical failures were not included in data analyses for clinical efficacy.
dTwo other subjects of this study, which had initial technical failure and were treated by renal artery embolization were not included.
C, case report;  M, male; NO, non-occlusive; Rt., right; angio, angiography; BES, balloon-expandable stent; hrs, hours; Lt., left; CT, computed tomography scan; mo, months;  
F, female; U/S, Doppler ultrasonography; SES, self-expandable stent; ND, not disclosed; O, occlusive; IVU, intravenous urography; PTA, percutaneous trans-arterial angioplas-
ty; R, retrospective data analysis study; scinti, scintigraphy; TS, thrombosuction; SESG, self-expandable stent graft; BESG, balloon-expandable stent graft; TL, thrombolysis; 
wks, weeks.



pertension, two of whom also had a docu-
mented rise in serum creatinine level at 4 
weeks follow-up. Seven subjects had less 
than 25% split renal function in the affect-
ed kidney on follow-up scintigraphy. Three 
patients in the total pool ultimately under-
went nephrectomy, one of whom had doc-
umented < 25% activity on split renal func-
tion. Two patients died at follow-up, neither 
from renal causes. One case of renal artery 
dissection that could not be stented went 
on to develop symptomatic hypertension 
with headaches, rise in serum creatinine, 
and minimal function in the affected kidney 
on split renal function testing. This patient 
then underwent a second procedure with 
successful stenting of the dissected renal 
artery 25 days after the injury. Hypertension 
promptly resolved after stenting; however, 
there was a persistent rise in serum creat-
inine level with only minimal increase in 
split renal function at 4-week follow-up.

Univariate logistic regression analysis 
was performed to identify predictors of re-
nal function loss after intervention (Table 
5). Occlusion of the affected renal artery 
at the time of intervention was associated 
with clinical failure (OR=8.46, P = 0.012). 
Postprocedure antiplatelet therapy (aspirin, 
clopidogrel, or both) was associated with 
clinical success (OR=0.16, P = 0.043). The 
time interval between renal artery injury 
and revascularization was independent of 
clinical success (OR=1.00, P = 0.681).

The following case from our institution 
was also included in the analysis: a 25-year-
old male with extragonadal germ cell tumor 
and residual postchemotherapy lymph-
adenopathy who underwent combined 
resection of an anterior mediastinal mass 
and extensive retroperitoneal lymph node 
dissection. Palpable renal arterial pulses 
were noted after the lymph node dissection 
prior to closing the abdomen. Through that 
evening, the patient developed increasing 
creatinine to 1.77, up from his preproce-
dure baseline of 0.86 (baseline estimated 
glomerular filtration rate [eGFR], 121 mL/
min/1.73m2). Renal duplex ultrasound per-
formed the following day demonstrated 
absent blood flow to the left kidney (Fig. 
1a). The patient was subsequently taken to 
the interventional radiology suite, approxi-
mately 20–24 hours after his surgery, for at-
tempted renal artery revascularization. An 
abdominal aortogram at that time demon-
strated occlusion of the left renal artery just 
beyond the origin (Fig. 1b). The occlusion 
was successfully crossed, demonstrating 
severe intimal injury to the proximal left 
renal artery with associated thrombus. 
Primary stenting of the proximal left renal 
artery was performed using an 8 mm × 29 
mm balloon-expandable bare metal stent 
(Palmaz Genesis, Cordis), successfully re-es-
tablishing flow to the left kidney (Fig. 1c). 
Of note, no significant excretion of contrast 
from the left kidney was noted during the 

procedure, indicative of acute renal inju-
ry. Postprocedure, the patient had normal 
vital signs and good left renal arterial flow 
by duplex ultrasound imaging (Fig. 1d). He 
was discharged home on oral clopidogrel 
(75 mg daily) and aspirin (81 mg daily).

Follow-up duplex ultrasound imaging at 
3 months demonstrated a patent left renal 
artery stent with mild interval loss of left re-
nal parenchymal volume. Resistive indices 
of the left kidney were normal at 0.5, similar 
to the right kidney. A CT scan performed 
during this time also demonstrated mild in-
terval atrophy of the left kidney to approx-
imately 75% of its baseline size compared 
with the CT scan prior to his lymph node 
dissection (Fig. 2a). Atrophy was primarily 
seen in the anterior cortex with intact per-
fusion to the posterior kidney. The left renal 
artery stent was patent, and the nephro-
grams comparing the viable portions of the 
left kidney with the right kidney were sym-
metric. Additional follow-up renal duplex 
ultrasound examinations over the following 
year again confirmed patency of the left re-
nal artery stent with good waveforms and 
peak systolic velocities. He was taking pra-
zosin and valproic acid for psychiatric man-
agement, but was otherwise not on any 
antihypertensive medication. At 20 months 
postprocedure, duplex US examination 
demonstrated a patent left renal artery with 
brisk upstroke and normal parenchymal re-
sistive indices (Fig. 2b). A MAG-3 renal scin-
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Table 3. Reported technical failures

 Author, year Age (years), sex Cause of the procedure failure Secondary treatment method Outcome

1 Long, 2004 (20) 14 M Failed recanalization of a superior  None Nonfunctioning kidney on day 7 
   polar branch  

2 Long, 2004 (20) Not mentioned Inability to introduce the guide  Surgical revascularization by 7% of total renal activity in the 
   into the renal artery vein grafting injured kidney on scintigraphy  
     at 3-month follow-up

3 Long, 2004 (20) Not mentioned “Persistent notch” between  None Nonfunctioning kidney on 
   two stents  day 11

4 Lopera, 2011 (3) 46 F Failed recanalization Amplatzer plug Atrophic kidney and  
     normotensive at 2-month  
     follow-up

5 Lopera, 2011 (3) 36 M Failed recanalization Metallic coils embolization Atrophic kidney and  
     normotensive at 11-month  
     follow-up

6 Springer, 2011 (36) 46 M Failed guidewire passage Developed sudden onset  Renovascular hypertension 
    hypertension with blood  was normalized within days 
    pressures up to 200/100 mmHg  after the intervention; patent 
    25 days after the primary trauma  stent and delayed perfusion and 
    which was treated with  elimination of contrast media in 
    angioplasty and stenting  the affected kidney on  
     contrast-enhanced CT scan at  
     3-month follow-up
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tigraphy study demonstrated a 2:1 split re-
nal function, with 67% on the right and 33% 
on the left (Fig. 2c). At 24 months from renal 
artery stenting, duplex renal US demon-

strated stent patency, normal resistive indi-
ces, patent renal veins, and stable left renal 
size at 9.4 cm (Fig. 2d). Furthermore, his 
blood pressure was 113/60 mmHg, and his 

renal function was preserved with a serum 
creatinine of 0.96 mg/dL, giving a normal 
eGFR of >60 mL/min/1.73m2. At the time 
of his most recent follow-up, approximate-

Table 4. Reported clinical failures during follow-up period

  Age  
 Author, year (years), sex Renal artery injury Intervention Outcome

1 Lutkevich, 2000 (11) 19 F Occlusion of the left renal artery PTA 8 hours after the accident Irregular and mottled kidney on  
     nephrogram despite open renal  
     artery on angiography at  
     1-month follow-up; 
     Nephrectomy done 2 months  
     after procedure

2 Merrot, 2000 (12) 6 M Complete dissection of the  Stenting ~24 hours after injury Hypoactivity of the affected 
   right renal artery  kidney (9% of total renal  
     function) on scintigraphy at  
     6 months

3 Delarue, 2002 (16) Age <15.5  Partial occlusion of the  Stenting on the second day Complete kidney atrophy but 
   renal artery after injury the patient not nephrectomized  
     (follow-up time was not  
     mentioned)

4 Flugsrud, 2005 (21) 40 M Total occlusion of the left  Stenting 3 hours after injury HTN (150/90 mmHg) and 
   renal artery  affected kidney hypoactivity  
     (14% total renal function) on  
     scintigraphy despite patent stent  
     at 6-month follow-up

5 Hsu, 2006 (24) 2 F Complete occlusion of the main  PTA and stenting ~12 hours In-stent restenosis, kidney size 
   right renal artery after injury reduction and HTN (150–160/90–120  
     mmHg); laparoscopic nephrectomy at  
     ~2 months after the procedure

6 Guillén, 2007 (27) A pediatric  Intimal lesion and complete Stenting (time not mentioned) 5% of total renal function on DMSA 
  patient devascularization of the kidney   scan at 1 week and 14% at 6-month 
  (2–17 yrs) (side not mentioned)  follow-up

7 Breyer, 2008 (28) 43 F Occlusion of the right renal artery Stenting with two overlapping  Serum creatinine doubling and 
    stents ~6 hours after injury absence of flow in the right renal  
     artery on ultrasonography at postop  
     day 3; patchy contrast uptake and 5%  
     relative function on CT scan and Lasix  
     MAG-3 scan at 1-month follow-up 

8 Civy, 2008 (29) 17 M Bilateral renal artery dissection;  Two stents were deployed in Patient was still anuric and under 
   more severe on the left side with  the left renal artery and one chronic hemodialysis 6 months after 
   subtotal occlusion stent in the right renal artery  the procedure. 
    ~96 hours after injury 

9 Kushimoto, 2011 (34) 34 M Total occlusion of the right renal  Stenting, thrombosuction and 11% relative activity on scintigraphy 
   artery thrombolysis 10 hours after injury at 4-month follow-up and severe  
     atrophy of the right kidney and  
     limited contrast enhancement of its  
     lower pole on CT scan at 6-month  
     follow-up

10 Lopera, 2011 (3) 21 F Renal artery occlusion (side  Coil embolization of a small HTN, low renal activity (19.1%) on 
   not mentioned) parenchymal extravasation and  scintigraphy and nephrectomy 1 
    then stenting 8 hours after injury month after the intervention

11 Lopera, 2011 (3) 23 F Renal artery occlusion (side not  Stenting 8 hours after injury Atrophic kidney with occluded renal 
   mentioned)  artery on CT scan despite normal  
     blood pressure and serum creatinine 2  
     months after intervention

12 Abu-Gazala , 2013 (39)  4.5 M Occlusion of the right renal artery PTA 110 minutes after admission 19% relative uptake in the right  
     kidney despite normal development,  
     blood pressure and serum creatinine  
     levels 14 months after injury

F, female; M, male; PTA, percutaneous transluminal angioplasty; HTN, hypertension; DMSA, dimercaptosuccinic acid; CT, computed tomography; MAG-3, mercaptoacetyltri-
glycine.



ly 37 months after intervention, duplex 
US demonstrated a patent left renal artery 
stent with normal parenchymal resistive in-
dices and preserved eGFR.

Discussion
Renal artery injury from blunt trauma is 

relatively rare, occurring in approximately 
0.08% of cases (14). Prolonged ischemia 
after renal artery occlusion secondary to 
blunt trauma may result in sequelae includ-

ing hypertension, impairment of renal func-
tion, and kidney failure (3, 7). As such, an 
important aspect in guiding therapy is the 
identification of maximal ischemic time be-
yond which irreversible injury occurs. Data 
regarding renal ischemic tolerance from the 
surgical literature in patients undergoing 
partial nephrectomy suggest a limited win-
dow for revascularization before irrevers-
ible kidney injury is sustained. One study 
evaluating 362 patients with a solitary 

kidney who underwent partial nephrec-
tomy with follow-up obtained at 3 and 12 
months identified a renal artery cross clamp 
time of 25 minutes beyond which there was 
a four-fold greater risk of developing new 
onset renal compromise. This same study 
also reported increased odds of developing 
renal failure of approximately 5% for every 
minute beyond the 25-minute threshold 
(41). While the above findings support the 
notion that time to intervention remains 
an essential consideration in treatment, the 
suggested duration may not apply to all pa-
tients. Published case reports and case se-
ries for traumatic renal arterial injury have 
used longer times to reperfusion as guide-
lines, generally on the order of 4–12 hours, 
and some up to 24 hours (3, 7). The illustra-
tive case from our institution demonstrates 
successful renal artery revascularization 
after a prolonged ischemia time of approx-
imately 20–24 hours with preservation of 
renal function at over 37 months follow-up. 
Serial US examinations demonstrated per-
sistent patency of the renal stent and mild 
atrophy of the affected kidney, with approx-
imately 20% loss of renal function estimat-
ed based on the split renal function. Overall 
renal function was preserved, with a normal 
eGFR. The partial atrophy noted on CT im-
aging was segmental in location, localized 
primarily to the anterior region with good 
perfusion to the posterior cortex. It is un-
clear whether this may have been a result of 
the original injury or a result of distal embo-
li after stenting, as has been recently shown 
(34). This case features a relatively accurate 
time to reperfusion based on the operative 
report, compared with the variability in tim-
ing in many blunt trauma settings. 

Our pooled cohort analysis demonstrated 
no association between time-to-revascular-
ization and outcome success at 6 months 
follow-up. In support of this, a retrospective 
analysis from 6 university trauma centers 
found that elapsed time to operative renal 
revascularization after major renovascular 
trauma was not correlated with renal out-
come (5). While an occluded renal artery at 
the time of intervention was significantly 
associated with treatment failure in our 
analysis, our case demonstrated success-
ful recanalization and renal preservation 
despite occlusion of the renal artery. Anti-
platelet therapy after renal artery stenting 
was significantly associated with treatment 
success. In a previous study of renal artery 
stenting for hypertension, no difference 
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Table 5. Predictors of clinical success after percutaneous revascularization for blunt renal artery trauma 

Variable OR (95% CI) P 

Age (years) 0.94 (0.88–1.01) 0.107

Gender (female vs. male) 2.09 (0.50–8.76) 0.313

Hematuria (vs. no hematuria) on presentation 1.09 (0.09–13.78) 0.946

Occluded (vs. nonoccluded) renal artery on presentation 8.46 (1.60–44.76) 0.012*

Time to intervention (hours) 1.00 (0.98–1.01) 0.681

Postprocedure heparin use (vs. no heparin use) 0.60 (0.12–3.05) 0.538

Postprocedure antiplatelet use (vs. no antiplatelet use) 0.16 (0.03–0.94) 0.043*

OR, odds ratio; CI, confidence interval. 
*Statistically significant associations.

Figure 2. a–d. Contrast-enhanced abdominal CT scan at 3-month follow-up (a) shows patent stent 
(arrow) with an intact perfusion to the posterior kidney; mild atrophy could be seen involving the 
anterior cortex (arrowheads). At 20-month postprocedure Duplex US examination (b) demonstrates a 
patent left renal artery with brisk upstroke and normal parenchymal resistive indices and a MAG3 renal 
scintigraphy study (c) shows a 2:1 split renal function, with 67% on the right and 33% on the left. Duplex 
renal ultrasonography 24-months postprocedure (d) shows stent patency, normal resistive indices, 
patent renal vein, and stable left renal size at 9.4 cm.

c

a

d
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was seen in acute or late occlusion between 
patients treated with anticoagulation and 
aspirin compared with aspirin alone at 6 
months follow-up (42), supporting the role 
of antiplatelet therapy in stent patency. 

Limitations of this study include the ret-
rospective nature of the analysis and pos-
sible publication bias as described above. 
As such, the true denominator of patients 
with blunt renal arterial trauma who are 
managed with endovascular procedures re-
mains unknown. Also, univariate regression 
analysis with a limited number of published 
cases might not be a strong strategy for the 
given conclusions. However, currently this is 
the strongest method given sparsity of the 
publications on blunt trauma of renal artery.

In conclusion, we present a pooled cohort 
analysis of endovascular treatment of blunt 
renal arterial injury in the available litera-
ture. Our findings suggest prolonged isch-
emia time should not necessarily dissuade 
attempted percutaneous revascularization, 
and that postprocedural antiplatelet therapy 
is likely important for treatment success. We 
report a case of renal artery injury managed 
with percutaneous stenting after prolonged 
ischemia of over 20 hours, with preserved re-
nal function after 3 years of follow-up. These 
findings may help design future guidelines in 
the management of blunt renal artery injury.  
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