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Percutaneous Endovascular Therapy of Blunt Trauma Related Renal Artery 
Thrombosis

Abstract

Renal vascular injury is a rare complication following blunt trauma. Herein we reported a 15-year-old male who suffered 
from renal artery thrombosis after a motorcycle accident. Initial assessments revealed multiple fractures and bilateral renal 
infarctions. Emergent angiography showed significant stenosis and total occlusion in the renal arteries. The patient underwent 
successful angioplasty and stent placement in the left renal artery. Post-intervention, the patient exhibited substantial improve-
ment, with urine output exceeding 2000 ml per day and normalization of creatinine levels within 22 days. Dual antiplatelet 
therapy was administered post-procedure. This case highlights the effectiveness of percutaneous endovascular therapy in 
managing blunt trauma-induced renal artery thrombosis and underscores the importance of early intervention to restore renal 
function in young patients.

Introduction
Renal vascular injury was a rare complication followed with 
blunt trauma. Within all etiology, blunt trauma related renal 
artery thrombosis comprised about 40% of all cases [1]. Re-
vascularization by any means had been debated for a long time 
since revascularization didn’t always lead to improvement of 
renal function [2]. Percutaneous endovascular therapy had ris-
ing since 1995. As the technology became mature, endovascu-
lar therapy gain more expectation [3]. Herein, we presented a 
young adolescent with blunt trauma related renal artery throm-
bosis, whose renal function improved very well after percuta-
neous endovascular treatment.

Case Presentation
This 15 years old male adolescent without any underlying sys-
temic disease had a traffic accident on February 2, 2023. He 
was riding a motorcycle with helmet use and bumped into a 
car with transient conscious lost for minutes. His conscious 
improved on ambulance without memory loss. He was sent to 
a district hospital immediately. Initial survey included chest 
Computed Tomography (CT), brain CT and limbs plain films, 
showing no intracranial hemorrhage, right 9-11th rib fracture 

with minimal pneumothorax, left maxillary bone fracture, left 
humeral fracture and left proximal ulnar fracture with elbow 
dislocation. No cervical or lumbar spine fracture was found. 
He was then transferred to our hospital for further treatment.

At our hospital, he presented with mild hypotension, tachycar-
dia, conscious clear and oriented. In addition to wound pain, he 
complained abdomen pain and low back pain. Lab data showed 
elevated liver enzyme and creatinine (1.3mg/dL). Emergency 
department doctors kept transfusion, aggressive hydration and 
arranged abdomen CT, which showed liver laceration with 
both lobe of liver, adjacent hematoma, splenic laceration and 
bilateral renal infarction. There were wedge shape poor en-
hance lesion in right kidney and whole left kidney was hypoin-
tense. Small caliber of bilateral renal artery was found, thus 
acute renal artery thromboemobolism, dissection was highly 
suspected (Figure 1). Therefore, cardiovascular department 
was consulted for emergent angiography.

 Initial angiography showed 40-50% stenosis over upper side 
branch of right renal artery. However, left renal artery angi-
ography showed 100% total occlusion (Figure 2A). We fur-
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Figure 1: Abdominal computed tomography showed wedge 
shape poor enhanced lesion over right kidney and hypodense 

left kidney with small caliber of renal artery.

Figure 2A. Left renal artery angiography showed total 
occlusion.

Figure 2B. Angioplasty was then performed over left renal 
artery.

Figure 2C. Left renal artery flow improved after intervention.
ther performed angioplasty with 2x15mm, 2.5x15mm bal-
loon over left renal artery and then inserted a bare metal stent 
(2.75x22mm) over it (Figure 2B, 2C). After intervention, left 
renal artery revealed patent blood flow. He was then admitted 
to our pediatric intensive care unit for further monitoring. He 
had more than 2000ml urine output per day without regular di-
uretic use. No electrolyte imbalance was found. His creatinine 

kept rising since admission up to 3.6mg/dL and passed peak 
on February 8, 2023. Dual-antiplatelet with aspirin 100mg and 
clopidogrel 75mg once daily was also used after improvement 
of his bleeding condition. The patient was then discharged with 
creatinine back to 1.04mg/dL.  

Discussion
Renal infarction is a rare ischemic event caused by complete or 
partial occlusion of the main renal artery [4]. Bourgault et al. 
presented a case series, collected retrospectively between 1989 
to 2011 including 94 cases [5]. In the study, they classified the 
etiology of renal infarction into 4 groups: cardiac group, renal 
injury, hypercoagulable group and idiopathic group. However, 
trauma related renal artery infarction wasn’t mentioned spe-
cifically. In 2019 Ana et al.’s systemic review, cardiac or aor-
tic embolism was responsible for 45.4% of the reported cases, 
which was the leading cause [6].

Among blunt abdomen trauma cases, renal injury was not un-
common, about 1-5% [7]. However, blunt trauma with renal 
vascular injury was rare, about 0.05-0.08% [8, 9]. Tracing back 
the history of blunt trauma related renal artery injury, the ear-
liest case had been reported in 1861 by Von Recklinghausen 
[10]. Increasing cases was found during early 1900s. In 1927, 
Neuburger hypothesized trauma causing renal artery spasm 
leading to further infarction. However, thrombosis of main 
artery had been demonstrated by Barney and Mintz through 
autopsy in 1933 [10]. Clark D.E. in 1981 had demonstrated 
10 such cases and review 240 cases from previous literature, 
the renal vascular injuries could be described as avulsion in 
12% of cases, laceration in 4% of cases, thrombosis in 44% 
cases, intimal flap in 7% and arterial spasm in 4% of cases [1]. 
There were 2 possible mechanisms of blunt trauma induce re-
nal artery thrombosis [11]. First, the acute deceleration caused 
stretching of renal artery, leading to intima disrupt, exposing 
the endothelium and initiated thrombotic cascade. This concept 
was support by the observation that left renal artery was more 
vulnerable to such blunt trauma compared to right renal artery, 
which was surrounded by inferior vena cava and duodenum, 
causing less motion [12,13]. Hass et al. demonstrated similar 
concept that left renal artery injury was more common than 
right side with a ratio of 1.4:1-1.2:1. He also explained by the 
more acute angle of left renal artery to abdomen aorta, caus-
ing more stretching during blunt injury [14]. Second, it was 
believed that renal vessels had been compressed against ver-
tebral body, causing intimal damage [13]. Currently, abdomen 
dynamic contrast CT could detect the occlusion of renal artery 
accurately [13,15]. 

Current treatment options for acute renal infarction included 
catheter direct thrombolysis, systemic thrombolysis, anticoag-
ulation and surgery [4]. However, the role of revascularization 
by any means hadn’t been well established. Mulayamkuzhiyil 
Saju suggested revascularization was indicated in following 
circumstances: complete occlusion of main or major segmental 
renal artery < 6 hours duration, solitary kidney, or significant 
reduction of GFR from baseline (<50ml/min GFR); partial oc-
clusion of main or major segmental renal artery of <24 hours 
duration or had persisted hypertension, flank pain, renal failure; 
a renal infarction associated with arterial dissection [4, 16-18]. 
However, if we narrowed down the population to blunt trauma 
related renal artery injury, the optimal approach was less clear 
due to small sample size. Jaws A. also mentioned the prefer-
ence of conservative treatment because of delay in diagnosis 
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and that revascularization not always resulted in return of renal 
function [2]. Open surgical revascularization had seldom been 
done due to poor preserved renal function rate, about 14-29% 
from previous literature [19]. For less invasiveness and ma-
turing tools, percutaneous endovascular revascularization had 
risen, gaining more expectation. Percutaneous endovascular 
revascularization by stent placement following blunt trauma 
related renal injury had first been demonstrated in 1995 [3]. 
Yu-Wei Tsao had reported similar case that the renal function 
successfully improved after thrombosuction and stent place-
ment in 2016, as first case been reported in Taiwan [20]. In 
2017, Jahangiri, Y. had collected 54 cases undergone percuta-
neous endovascular revascularization for blunt trauma related 
renal arterial thrombosis [21]. Most cases had stent placement 
with 2 cases for PTA alone, 1 for thrombosuction alone and 1 
for thrombolysis alone. The time to intervention interval lasts 
about 4-12 hours in general with 48 hours. Technical success 
was achieved in 88.9% cases and clinical success in 75% cases 
after 6 months follow-up. 6 technical failure cases had follow-
ing 3 reasons: failed recanalization (3 cases), failed guidewire 
passage (2 cases) and persistent notch between stents (1 case) 
[22-24]. Within technical success group, 12 clinical failure 
cases showed persistent occlusion of the renal artery (10 cases) 
and renal artery dissection (2 cases) [23, 25-34]. During sub-
group analysis, predictors of clinical success included total oc-
clusion of renal artery on presentation and post-procedure anti-
platelet treatment (aspirin, clopidogrel or both), while time to 
intervention didn’t cause significant difference [21].

 In our case, we demonstrated a case with blunt trauma related 
renal artery thrombosis successfully treated by endovascular 
therapy. After angioplasty and stent placement with post-pro-
cedure dual-antiplatelet, his renal function gradually improved 
and creatinine level completely returned to baseline in 22 days. 
Though the time to intervention didn’t play important role in 
previous study [21] , we believed that prompt intervention be-
fore tissue necrosis still posed significant role leading to dra-
matic improvement of renal function in our case.  

Conclusion
Our case highlights the efficacy of prompt percutaneous en-
dovascular intervention in managing blunt trauma-induced re-
nal artery thrombosis, particularly in young patients. It under-
scores the potential of such minimally invasive techniques to 
restore renal function and emphasizes the importance of early 
intervention before the onset of tissue necrosis.
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