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Abstract: Renal artery pseudoaneurysm is a very rare complication after blunt trauma injury. 

We report on a case of a 54-year-old man admitted to our hospital for right flank pain and gross 

hematuria, 5 days after blunt abdominal trauma. The diagnosis of interlobar renal pseudoaneu-

rysm was established by a computed tomography scan and confirmed by angiography. Successful 

superselective angioembolization was performed. This radiographic intervention is an effective 

and minimally invasive technique to stop active bleeding from renal artery pseudoaneurysms, 

when patients are hemodynamically stable and where technically feasible. A review of the 

literature was carried out.
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Introduction
Renovascular injuries, such as transection, thrombosis, dissection, and arteriovenous 

fistula formation are unusual but well-recognized consequences of blunt abdomi-

nal trauma.1,2 Renal artery pseudoaneurysm (RAP) usually results from iatrogenic 

renal procedures, although it can also be a rare complication of blunt abdominal 

trauma.2,3

We report on a very rare case of interlobar RAP, presenting 5 days after blunt 

abdominal trauma, managed with superselective angioembolization. This is a mini-

mally invasive, effective procedure to manage traumatic RAP, for patients who are 

hemodynamically stable.3,4 A successful clinical outcome, with minimal renal paren-

chyma loss, can be obtained.1−9 Advances in microcatheter technology have enabled 

superselective catheterization and the embolization of distal arteries smaller than 1 mm 

in diameter, improving functional outcomes.8,9

Case presentation
A 54-year-old man was admitted to the Emergency Department of the Hospital de São 

João, Porto, Portugal, a trauma center, for right flank pain and gross hematuria. He was 

referred from a secondary level health care hospital, where he stayed for 4 days due 

to a right grade III renal traumatic injury (as per the Organ Injury Scaling Committee 

of the American Association for Surgery of Trauma)10, after falling from a height of 

2 meters and sustaining blunt abdominal and right flank trauma. During this period, 

the patient was hemodynamically stable, without gross hematuria. He underwent 

 conservative management, with bed rest, hydration, antibiotics, analgesics, and serial 

laboratory and imaging evaluations.
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On arrival at our institution, the patient was hemody-

namically stable (blood pressure: 102/71 mmHg, heart rate: 

88 bpm), eupneic, and afebrile, complaining of right flank 

and abdominal pain. On physical examination, he had right 

costovertebral angle tenderness, regional ecchymosis, and 

grossly bloody urine. Blood analysis showed decreased 

hemoglobin (11.8 g/dL) and hematocrit (33.2%). He had 

normal electrolytes and coagulation tests, with a creatinine 

level of 1.17 mg/dL, corresponding to an estimated glom-

erular filtration rate (eGFR) of 84.9 mL/min/1.73 m2, as 

calculated by the Chronic Kidney Disease Epidemiology 

Collaboration (CKD-EPI) equation.11

A computed tomography (CT) scan showed a 3 cm 

posteroinferior laceration of the right kidney, apparently 

entirely enclosing the thickness of renal parenchyma, 

clearly without involvement of the renal sinus or excre-

tory system. Moreover, there was a significant delay in 

elimination of the intravenous contrast, and the right renal 

pelvic content was spontaneously hyperdense, suggest-

ing hematic nature. During the arterial phase, the inferior 

third of the right renal parenchyma showed a hyperdense 

rounded lesion, of 16 mm at its  greatest diameter, suggest-

ing a posttraumatic RAP (Figure 1A). Finally, there was 

also a posteroinferior right perirenal hematoma, measur-

ing 55×55×37 mm (Figure 1B). Selective angiography 

of  ventral and dorsal branches of the right renal artery 

revealed a contusion focus in the upper two-thirds of the 

right  kidney, with partial cortex devascularization. It also 

showed a RAP, of 16 mm diameter, from two interlobar 

branches of the posterior division of the right renal artery 

(Figure 2A). Superselective embolization of these branches 

was performed, using a 5F catheter, with 2×5 mm microcoils 

and gelfoam particles. Postembolization images confirmed 

the complete pseudoaneurysm devascularization, exclusion 

of other arterial afferents, and preservation of the remaining 

renal vasculature (Figure 2B). The patient’s postoperative 

course was uneventful (blood pressure: 132/84 mmHg, 

heart rate: 81 bpm). He was discharged 5 days after the 

procedure, with a normalizing hematocrit (hematocrit 38%, 

hemoglobin 12.8 g/dL) and a creatinine level of 1.02 mg/dL, 

corresponding to an eGFR of 84.9 mL/min/1.73m2.

Discussion
There are few data describing RAP formation after blunt 

trauma.1−13 The first one was reported by Rouppe in 1717. 

A sailor fell, striking his flank against the edge of a boat. 

He presented flank pain and hematuria and died 10 days 

later.4

The development of a RAP after blunt abdominal 

trauma is extremely rare, much less common than follow-

ing penetrating trauma, and is believed to result from rapid 

deceleration-induced, full- or partial-thickness injury to 

arteries supplying the renal parenchyma.1,3,4 After complete 

or partial injury of an artery, the surrounding tissues – vascu-

lar adventitia, renal parenchyma, and Gerota’s fascia – may 

contain the  hemorrhage. Following the initial renal injury, 

the combination of hypotension and coagulation results 

Figure 1 CT scan findings.
Notes: (A) Contrast-enhanced Ct scan shows a hyperdense rounded lesion, of 
16 mm at its greatest diameter (arrow), in the inferior third of the right kidney, 
compatible with a posttraumatic pseudoaneurysm. (B) Ct scan shows a 3 cm 
laceration and a perirenal hematoma in the posteroinferior third of the right kidney 
(arrow).
Abbreviation: Ct, computed tomography.
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in temporary bleeding cessation. The clot lyses, and sur-

rounding necrotic tissue degradation results in recanaliza-

tion between the intravascular and extravascular space and, 

subsequently, the formation of a pseudoaneurysm. With 

restoration of normal hemodynamics, the pseudoaneurysm 

can grow and eventually rupture into the pyelocalyceal 

system or the perirenal space.1,3−5 Understanding of this 

natural history is crucial to the nonoperative management 

of blunt renal trauma. Typically, gross hematuria from 

blunt parenchymal injury resolves within several hours and 

can be effectively managed with bed rest and transfusion 

support, until the urine clears and vital signs are stable. 

However, persistent  bleeding or delayed gross hematuria 

should raise the suspicion of segmental vascular injury, 

including pseudoaneurysm formation, and prompt further 

investigation.3−5 Therefore, although the initial angiogram 

may be negative, follow-up imaging often demonstrates that 

with time and resuscitation, previously undetected vascular 

injuries can blossom into multifocal pseudoaneurysms with 

active extravasation and gross hematuria.4,5

Historically, persistent hematuria from blunt renal 

trauma demanded operative exploration, and nephrectomy 

was often performed for definitive treatment. Nowadays, 

advances in radiographic technology and techniques have 

provided clinicians with minimally invasive alternatives for 

traumatic renovascular lesion diagnosis and treatment.4,13,14 

 Angiography is the “gold standard” exam used to diag-

nose traumatic RAP.1,3,4,6,13,14 Several noninvasive imaging 

modalities, ranging from renal ultrasound, intravenous 

pyelogram, contrast-enhanced CT scan, magnetic resonance 

imaging (MRI), and renal scintigraphy, can also be used 

when a pseudoaneurysm is suspected.3,4,6,14 Color Doppler 

ultrasound might be helpful in the evaluation of a renovas-

cular pathologic condition as it can be done in the emergency 

room or intensive care unit, as a bedside procedure. The 

pseudoaneurysmal mass is easily detected by the bidirectional 

swirling blood flow.5,14 However, none of these noninvasive 

exams has been found to be as sensitive as angiography, 

which not only confirms the presence of a pseudoaneurysm 

but also, provides anatomic localization and assessment of the 

renal parenchyma. Moreover, with angiography, concomitant 

therapeutic embolization is possible.3,4,5,14

Treatment of renal parenchymal trauma is generally 

 conservative. Nevertheless, in the particular case of RAP after 

abdominal trauma, failure to control the bleeding in the acute 

phase is frequent, even after multiple embolization attempts.4 

In addition to the hemodynamic status of the patient, the 

anatomical location of the pseudoaneurysm determines the 

treatment option – embolization, superselective embolization, 

stent-graft placement, or open explorative surgery.13,14

Regarding blunt trauma, we found few cases successfully 

treated with embolization. This patient was also effectively 

managed with superselective embolization, without any 

medical complications.

Currently, microcatheters are available that allow super-

selective catheterization and the embolization of interlobu-

lar arteries within the renal parenchyma. The evolution of 

embolization techniques during the past two decades has 

obviated the need for surgical exploration in many patients 

with gross hematuria of renal origin after blunt or penetrating 

abdominal trauma.3,8,9,14

As illustrated by this case, transcatheter embolization 

is safe and effective for controlling hemorrhage from 

RAP and has become the initial treatment of choice in 

hemodynamically stable patients. Moreover, this nephron-

sparing approach may also be effective in reducing late 

Figure 2 Right renal artery arteriogram findings.
Notes: (A) Ventral and dorsal branches of the right renal artery selective angiogram 
revealed a mesorenal pseudoaneurysm, of 16 mm at its greatest diameter (arrow), 
from two interlobar branches of the posterior division of the right renal artery. 
(B) superselective embolization of two interlobar branches of the posterior division 
of the right renal artery was performed, and postembolization images confirmed 
complete pseudoaneurysm devascularization and preservation of the remaining 
renal vasculature.
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 complications of blunt trauma, including hypertension 

and renal failure.3−5,8,9,13 Recently, percutaneous stent-

graft placement has emerged as an attractive alternative 

to preserve vessel patency, when the anatomy is suitable, 

preventing the associated renovascular hypertension. How-

ever, there are no published data for the long-term patency 

of stent-grafts used to treat renal pseudoaneurysms.14

Conclusion
In conclusion, intra-RAP are extremely rare after blunt 

abdominal trauma. However, when there is persistent bleed-

ing or delayed gross hematuria, this diagnosis should be 

considered. This can be suggested by CT scan or ultrasound 

and confirmed by angiography. The management decision, 

including open exploration (total or partial nephrectomy) 

or angiographic embolization, is always conditioned by the 

hemodynamic status of the patient.
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