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Abstract
We report a case of a 48‐year old male status post motor vehicle accident who was found to have a left renal artery dissection (RAD)
and thrombosis that underwent endovascular repair with a Viabahn stent and his 1 year follow up. The limited available literature on
the treatment of traumatic renal artery dissections and occlusions is then reviewed. We then demonstrate that endovascular repair of
traumatic renal artery dissection is possible in patients with a complete ischemic time less than 3 hours and no need for laparotomy.
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Introduction
Overall, renal artery dissection (RAD) is categorized into two main subsets: underlying renovascular diseases (ex: FMD) and
mechanical, (ex: trauma, iatrogenic) [1]. Traumatic renal artery injury is rare with only 11 patients having a blunt traumatic renal
artery dissection (RAD) reported in the literature. Renal artery injury in blunt trauma has an incidence of 0.05% [2]. Typically,
there are other significant concomitant renal findings when the renal artery is injured [2]. Only 17% of patients have an isolated
renal artery injury as the only intra-abdominal trauma [2]. In general, the left renal artery is most commonly injured [3]. Two
different mechanisms have been proposed [4,5]. The first is the left renal artery has more maximum angulation causing more
traction force due to its’ shorter length. Second is that it has more mobility which leads to more torsion at its’ origin [4,5].
Treatment for traumatic RAD are through recommendations from small single-center studies with no large meta-analysis
identifying a treatment consensus [6]. Bittenbinder, et al. has generalized the treatment into three options: open repair, embolization
or endovascular repair [7]. In addition, conservative, non-interventional treatment has been advocated due to the historically poor
technical results and high risk of thrombosis postoperatively [7-9].
Open repairs range from small laceration repairs to partial and total nephrectomies [7]. Three hours of complete ischemia or 6
hours of partial ischemia can lead to poor renal function, therefore there has been a significant emphasis on conservative treatment
with follow up. In fact, 64% of patients undergoing open surgery end up with nephrectomy. For those having renal repair only 25%
have renal preservation [7]. Larger case reviews have shown only 26% of patients with excellent technical repair regaining renal
function, however 11% of those patients may still need delayed nephrectomy for refractory hypertension [7].
It is because of these poor long-term outcomes that leaders in trauma such as Feliciano have stated that no revascularization should
be attempted if there is a functioning contralateral kidney [8]. Studies evaluating patients who had no attempt at revascularization
have shown 57% of patients in follow up remain asymptomatic and normotensive [8].
To date, there is no consensus in the literature for endovascular treatment [7,8]. Even in 2013, endovascular stenting in renal
trauma was reported as rare [7]. All literature on the topic is from small retrospective studies and case reports. Even in the patients
treated with endovascular revascularization by stenting, there is no consensus in the type of stent to use. In a more recent case
series, three different types of stents were used in 5 patients; 2 stent grafts, 2 non-covered balloon-expandable stents and 1 noncovered self-expandable tapered stent [7]. The long-term follow up in these patients was poor and there seemed to be no significant
difference in renal salvage.
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Case Report
This 48-year-old male patient presented to the emergency room 2 hours status post severe motor vehicle accident. Past medical
history revealed no medical comorbidities or daily medications.
A CT displayed no perfusion to the left kidney with dissection (Figure 1). Secondary trauma survey identified left tibia-fibular
fracture, small pneumothorax, mesenteric contusion and a concussion. The decision was made that he could benefit from an
attempt at emergent endovascular revascularization given the early window of ischemia.

Figure 1: CT of Left Renal Artery Dissection and Thrombosis at initial presentation

The patient was emergently taken to the hybrid operating room and under local anesthesia right femoral access was obtained
approximately 150 minutes after the injury. He was given 2500 units of heparin intravenously and kept subtherapeutic due to his
high risk for concomitant bleeding secondary to mesenteric contusion. A 6F 45cm Destination sheath (Terumo) was placed below
the renal arteries. An angled guide catheter (Cook) was placed through the sheath. The origin of the renal artery was engaged with
a 0.35 Navicross catheter (Terumo). Crossing this lesion was technically difficult. However, using a V18 wire (Boston Scientific),
a 0.14 Fathom wire (Boston Scientific) and a 0.18 Rubicon catheter (Boston Scientific) the lesion could be crossed. An angiogram
was performed distally confirming true lumen with no extravasation. A 0.14 Platinum Plus wire (Boston Scientific) was positioned
distally, and the tip of the wire stabilized under fluoroscopy. A 7 mm by 5 cm Viabahn graft (Gore) was deployed, with the sizing
based off diameter measurements of the contralateral renal artery on the preoperative CT scan. Completion angiogram showed a
patent stent with excellent nephrogram (Figure 2). The patient was discharged from the hospital on 81 mg of aspirin daily. During
his hospitalization his urinary output remained normal, with normal blood pressure, and an admission creatinine 1.2 mg/dl with a
discharge level of 0.8 mg/dl. The patients GFR was 71 on admission and was 75 on his 12-month follow up (Figure 3).

Figure 2: Intra-operative angiogram showing zero perfusion to the left kidney,
Viabahn stent placement, and reperfusion of left kidney

Follow up duplex ultrasonography at 1, 3, 6 and 12 months demonstrated patency of the stent graft with normal peak systolic
velocities, renal aortic ratios (RAR), kidney size and resistive indexes. At the 12 month duplex the kidney measured 10.31cm by
4.7cm and the resistive index was noted to be 0.69 and a RAR of 1.2. On his 12-month visit the patient was normotensive and not
requiring any anti-hypertensive medication. Anti- platelet therapy is planned to be continued lifelong.
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Figure 3: 2 month follow up duplex ultrasonography status post stent graft repair

Discussion
Although each treatment modality has its considerations, endovascular repair is reserved for patients that have renal artery injury
with a complete ischemic window less than 3 hours [8]. Although there are no meta-analysis to prove these claims, individual
cases in the setting of trauma have shown that endovascular stenting of the renal artery has better long term outcomes, making
endovascular stenting the primary choice for traumatic RAD [9]. Open repair could be indicated over endovascular stenting in
certain cases, such as a patient with unstable vital signs concerning for hemorrhage, kidney ischemia time greater than 4 hours, or
any concomitant visceral organ damage requiring a laparotomy [10]. There is no literature that has any long-term outcomes either
in patients treated with either open or endovascular revascularization.
Postoperative complications seen after endovascular repair of traumatic RAD include occlusion or stenosis of the stent graft,
atrophy of the kidney, and malignant hypertension. Lopera and associates found that of the 6 patients with endovascular repair
only 2 were found to have primary patency and of those only one was followed for greater than 24 months. However, Chabrot and
associates followed 3 patients after endovascular repair ranging from 23 to 30 months [11]. Of those 3 patients, all had successful
long-term outcomes with one requiring an additional endovascular procedure for primary assisted patency at 3 months. In that
paper, specific targets that were identified for long-term success were creatinine, blood pressure, and CTA patency.
Short-term postoperative surveillance involved duplex ultrasonography. Although these conditions can occur, we have demonstrated
an uncomplicated intermediate-term follow up of an endovascularly repaired traumatic RAD supporting the treatment of this
patient with stent graft repair [12-15]. We suggest the use of covered stent grafts given the traumatic nature and the potential risk of
extravasation. Prior studies have shown that with extravasation, renal artery salvage is not possible and therefore embolization was
required [7]. While embolization may be possible for unstable patient’s, the risk for other concomitant intra-abdominal injuries
in these patients is high and usually require open repair. In addition, with embolization there is still high risk for back bleeding
from the kidney (if the entire lesion cannot be isolated) and long-term complications from the renal ischemia. In all the available
literature there has been no consensus on long-term medical therapy with most papers failing to mention if any medical treatment
has been used. We have chosen to keep the patient on aspirin, 81mg daily.

Conclusion
This case report highlights the uniqueness as well as the successful treatment of a left renal artery dissection and thrombosis in a
patient with multiple traumatic comorbidities via an endovascular stent. Due to the low incidence of blunt traumatic renal artery
dissection and thrombosis, there are no general treatment guidelines. With the positive outcome in this case and based on our
review of the literature, we suggest that timely endovascular treatment with stent graft repair is a viable option for traumatic renal
artery dissection, especially when able to be performed early in the ischemic window.
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