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Endovascular treatment of traumatic renal artery pseudoaneurysm with a Stanford

type A intramural haematoma: A case report
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Abstract

BACKGROUND

Aortic intramural hematoma (IMH) associated with aortic branch tear and iﬁramurally
located pseudoaneurysm after blunt trauma has not been reported. Here, we report a
case of progressive type A aortic IMH associated with a pseudoaneurysm arising from

the injured proximal renal artery after blunt trauma.

CASE SUMMARY

During logging operations, a 66-year-old man experienced blunt force trauma after
being injured by a fallen tree. He arrived at our trauma center with a left flank pain
complaint. Computed tomography (CT) revealed a pseudoaneurysm arising from the
proximal renal artery (localized within the aortic media) and Stanford type A IMH. A
covered stent was deployed along the left main renal artery, bridging the
pseudoaneurysm and covering the parent artery, successfully excluding the
pseudoaneurysm as confirmed using aortography. However, although the degree of the
pseudoaneurysm decreased, follow-up CT revealed remnant pseudoaneurysm, likely
caused by an endoleak. Subsequently, a covered stent was additionally installed
through the previously deployed covered stent. Successful exclusion of the
pseudoaneurysm was confirmed using final aortography. In the 7-mo follow-up CT
scan, the IMH and pseudoaneurysm completely disappeared with no evidence of stent-

related complications.
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CONCLUSION
Endovascular treatment such as stent-graft placement can be an effective and safe

treatment for traumatic renal artery injury.
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Core Tip: We report the case of an adult male who presented with left flank pain after
experiencing blunt trauma from being injured by a fallen tree. Investigations revealed a
pseudoaneurysm arising from the proximal renal artery and Stanford type A IMH. The
patient received endovascular treatment, and the successful exclusion of the
pseudoaneurysm was confirmed using final aortography. A postoperative computed
tomography scan showed the complete disappearance of the intramural hematoma and
pseudoaneurysm with no stent-related complications. Consequently, we propose that
endovascular treatment such as stent-graft placement can be an effective and safe
treatment for traumatic renal artery injury.

INTRODUCTION

Aorti(ﬁltramural hematoma (IMH) is classically defined as a hematoma in the aortic
wall, secondary to rupture of the vasa vasorum, and it is distinguished from aortic
dissection (AD) by the absence on imaging of any evident intimal tear(12. However,
improved thin-section multidetector computed tomography (CT) images and surgical
reports have confirmed small intimomedial tears in a variable percentage of patients

diagnosed with IMHII. Recently, acute aortic syndrome (AAS) was defined as AD,
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IMH, and penetrating aortic ulcer (PAU)PL. AAS is characterized by disruption of the

edia layer of the aorta with bleeding within IMH, along the aortic wall resulting in
dissection, or transmurally through the wall in the case of ruptured P or traumal®l. A
total of 94% of the reported IMHs had a nontraumatic causel%4¢l. The natural history of
IMH is highly variable; it may resolve or progress to aneurysm, dissection, or rupture.
The morbidity and mogtality caused by aortic IMH are similar to that of ADI57L
Uncomplicated IMH ¢ be managed conservatively with antihypertensive
medicationl®.. Conversely, prompt surgical or endovascular intervention is required
when IMH cases have significant predictors oh';ymptoms of complications. The type of
endovascular intervention depends on the Stanford classification, maximum aortic
diameter, maximum IMH thickness, and intramural focal contrast enhancement!2571.
To the best of our knowledge, aortic IMH caused by aortic branch artery tear with
Etramurally located pseudoaneurysm after blunt trauma has not been reported. Here,
we report a case of progressive type A aortic IMH associated with a pseudoaneurysm
arising from the injured proximal renal artery after blunt trauma, successfully managed
using endovascular treatment.

CASE PRESENTATION

Chief complaints

A 66-year-old man arrived at our trauma center with a left flank pain complaint.

7
History of present illness
The patient’s symptoms started 1 h after being injured by a fallen tree during logging

operations.

History of past illness

The patient’s previous medical history was not significant.

Personal and family history
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The patient’s family history was not significant.

Physical examination &
12

The patient was aerodynamically stable with a blood pressure of 19.3/11.3 kPa, heart
rate of 72 beats per min, respiratory rate of 24 breaths per min, and body temperature of

36.0. There was no evidence of gross hematuria.

Laboratory examinations
Laboratory findings were normal, including hemoglobin level, electrolytes, liver

function, kidney function, and coagulation profile.

Imaging examinations

Stanford type A IMH was detected on a chest CT scan (Figure 1A), and an abdominal
CT scan revealed a focal out-pouching nodular lesion, suggesting the presence of a
pseudoaneurysm arising from the proximal left renal artery with retroperitoneal
hematoma (Figure 1B). We decided on conservative management by controlling systolic
blood pressure to < 16.0 kPa due to the stable vital signs and small size of the
pseudoaneurysm (< 0.5 cm) on the initial CT scan. However, a follow-up CT scan (axial
image) taken 15 d after the initial CT scan revealed an increase in the size and extent of
the pseudoaneurysm (Figure 1C), which was localized within the aortic media,
resulting in an intramural blood collection (Figyre 1D). In addition, the maximum
diameter of the type A aortic IMH also increased on the follow-up chest CT scan taken

15 d after the initial scan.

FINAL DIAGNOSIS

The final diagnosis of the presented case is progressive type A IMH associated with

renal artery injury after blunt trauma.

TREATMENT
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Considering the aggravated pseudoaneurysm and progressive IMH, an emergent
endovascular procedure was performed immediately. The pseudoaneurysm arising
from the left proximal renal artery was detected using abdominal aortography (Figure
2A), corresponding to the CT images. We opted for complete exclusion of the
pseudoaneurysm with a covered stent to manage the pseudoaneurysm while
preserving the blood flow to the kidney. Therefore, an 8 mm x 55 mm covered stent
(Hercules: S&G Biotech Inc., Sungnam, Korea) was deployed along the left main renal
artery, bridging the pseudoaneurysm and covering the parent artery, successfully

excluding the pseudoaneurysm as confirmed using the final aortography (Figure 2B).

OUTCOME AND FOLLOW-UP

A repeated CT scan performed 1 d after the first endovascular procedure revealed a
decrease in the size of the pseudoaneurysm arising from the renal artery. However, a
large intramural blood collection initially noted on the sagittal image remained (Figure
2C), likely caused by an endoleak. Therefore, we immediately performed a re-
endovascular procedure. Although the degree of the pseudoaneurysm decreased
compared with the previous CT scan, evidence of the pseudoaneurysm was still
observed using aortography. Subsequently, an additional 8 mm x 45 mm covered stent
was installed through the previously deployed covered stent in the left main renal
artery. The proximal portion of the newly covered stent was placed into the abdominal
aortic lumen to prevent or resolve the endoleak. As a result of the complete coverage of
the orifice of the left renal artery, the pseudoaneurysm was successfully excluded, as
confirmed using the final aortography (Figure 2D). Eight days after the second
endovascular procedure, a follow-up CT scan revealed that the size and extent of the
intramural blood collection decreased compared with the previous scan taken 7 d prior
(Figure 3A). The intramural blood collection disappeared 19 d after the second
endovascular procedure, and the size of the aortic IMH also decre , as seen on the
follow-up CT scan (Figure 3B). Seven months after the injury, a follow-up CT scan

showed that the IMH had completely disappeared (Figure 3C). There was no evidence
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of stent-related complications such as perforation, obstruction, or stent migration

(Figure 3D).

BISCUSSION

There are few reports of small intimomedial tears in IMH cases identified prospectively
during imaging or surgery?48l. As mentioned in the introduction, IMH is classically
considered secondary to the rupture of the vasa vasorum. However, with improved
technology in the last two decades, more intimomedial tears are being identified in

tients with IMH. Therefore, a better distinction may be that AD contains two
intimomedial tears: an entry tear from the lumen into the media and a re-entry tear back
into the aortic lumen. Conversely, IMH with an intimomedial tear often only has an
entry tearl'7l. In the present case, an intimal injury of the renal artery from the aorta
occurred by blunt trauma, leading to the formation of a srﬁll orifice in the intimal-
medial flap. The focal out-pouching saccular aneurysm arose from the proximal portion
of the left renal artery, a pseudoaneurysm, associated with an aortic IMH.

The natural history of IMH is variable. It may resolve, enlarge, or progress to an
aneurysm or dissectionl?l. Multiple imaging prognostic factors indicating a higher risk
of complications or progression have ﬁeen identified(*7l. When imaging an IMH, the
following items should be considered: Maximum aortic diameter, maximum hematoma
thickness, lack of focal contrast enhancement (i.e., jntramural blood collection or ulcer-
like projection), and Stanford classificationl'25%. An intramural blood ¢gllection is a
similar small localized area of contrast enhancement with the IMH and is more likely to
occur in the descending aortal®l. An intramural blood collection may appear as a string
of contrast agents pooling on the coronal and sagittal images!'?. Continued
improvements in the thin-section CT may allow for increased visibility of the
connection to the branch artery and the aortic lumenl’28l. Although studies of
intramural blood collection are limited and the_prognostic significance is uncertain,
patients with a large intramural blood collection and those with a visible connection to

a branch artery are at a higher risk of incomplete hematoma resorption. The blood
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collection may increase over time, necessitating endovascular treatment. In the present
case, the multidetector CT differentiated the pseudoaneurysm as being confined within
the IMH and not having a wall of its own. The pseudoaneurysm originated from the
renal artery, extended along type A IMH, and gradually increased in size over time, as
seen in the follow-up CT scans. This situation requires emergent surgical or
endovascular treatment of the injured proximal renal artery.

Main renal artery injury after blunt trauma is rare, with an estimated incidence of
only 0.05%[1912. A wide spectrum of treatment plans has been proposed for traumatic
renal arterial injury, including observation, endovascular treatment, and surgical
procedures. The preferred management is decided based on the hemodynamic stability
or the need to control an acute and heavy hemorrhage. In the present case, the clinicians
decided first to manage the pseudoaneurysm from the renal artery conservatively,
considering the relatively small size of the pseudoaneurysm and the stable
hemodynamics of the patient. However, a follow-up CT scan showed an increase in the
size and extent of the pseudoaneurysm arising from the proximal renal artery,
necessitating immediate endovascular intervention. The endovascular options may play
an important role in diagnosing and treating renal artery injury with several advantages
such as rapid recovery, a short length of hospital stays, and early resumption of
physical activities'l. Rundback ef al'*_proposed an angiographic classification system
by which renal arterial injuries could be dividecanto three main types for treatment.
Type I lesions, as described in the present case, are saccular and arise from either the
main renal artery trunk or proximally from a large segment artery. T_he-ﬁ lesions can be
successfully treate%with stent grafts, excluding the pseudoaneurysm arising from the
main renal artery, while preserving the distal perfusion of the normal parenchyma to
prevent kidney dysfunction. Several studies have reported endovascular stent-graft
placement with promising results/'™12l. However, the endovascular stent-graft option
also has some limitations depending on the available devices (such as stents), and we
experienced them in the present case. After the stent-graft deployment along the main

renal artery on the first attempt, the aortography seemed to show the proximal and
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distal parts of the pseudoaneurysm completely. However, a large intramural blood
collection was still identified on the follow-up CT scan 1 d later.

Eventually, the pseudoaneurysm was managed after installing an additional stent
graft with the proximal part placed in the middle of the aorta lumen to cover the injured
area of the renal artery sufficiently (Figure 4). At the time of the urgent procedures, the
only type of covered stent available in Korea was the expanded
polytetrafluoroethylene-covered stent graft (Hercules: S&G Biotech Inc., Sungnam,
Korea), which has an uncovered area of 2.5 mm at each end. Therefore, the injured area
of the proximal renal artery may not have been fully covered by the stent graft in the
first procedure, resulting in the type 1 endoleak. Considering that the pseudoaneurysm
had small communication through an intimomedial tear of only 1-2 mm in diameter
and that the tear origin of the renal artery was located too close to the aorta, the stent
graft should have been safely placed as far as possible into the aorta beyond the

intimomedial flap to prevent the endoleak, rather than adequately covering it.

CONCLUSION

Understanding IMH pathogenesis, imaging findings, and increasing evidence
suggesting that many IMHs are associated with intimomedial tears will help clinicians
identify patients with IMHs and select the appropriate treatment, thus improving
outcomes. Endovascular treatment, including stent-graft placement, can be an effective
and safe treatment strategy for IMHs associated with intimomedial tears. A careful and
repetitive approach, based on awareness of the various possible causes of endoleaks,

could increase the success rate of endovascular treatment.

Figure 1 Initial computed tomography scans taken 1 h (A and B) after injury, and
follow-up CT scans taken 15 d (C and D) after injury. A: The initial abdominal
computed tomography (CT) scan also revealed focal out-&)uching enhancing nodular
lesion, suggesting a pseudoaneurysm (red arrow) arising from the proximal portion of

the left renal artery with retroperitoneal hematoma (red asterisk); B: The initial chest CT
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scan taken one hour after injury showed Stanford type A intramural hematoma (IMH)
(red arrowheads), which represent slightly hyperdensity on precontrast image (figure in
red-border box); C: The CT scan reveals an increase in the size and extent of the
pseudoaneurysm (red arrow) on the axial image; D: The pseudoaneurysm arising from
the proximal renal artery (red arrowhead) was localized within aortic media (red
asterisk), resulting in an intramural blood collection (red arrows) seen on the sagittal

image.

Figure 2 Endovascular procedure performed 15 d and 17 d after injury. A: The
pseudoaneurysm (red arrow) arising from the left proximal renal artery was detected
using abdominal aortography 15 d after injury; B: An 8 mm X 55 mm covered stent was
deployed along the left renal main artery, bridging the pseudoaneurysm and covering
the parent artery, successfully excluding the pseudoaneurysm; exclusion was confirmed
using final aortography; C: Follow-up CT scan two days after the first procedure reveals
a decrease in the size of the pseudoaneurysm (red arrow) arising from the renal artery;
D: Second endovascular procedure performed three days after the first treatment. The
additional covered stent (red arrows) was placed to fully cover the orifice of the left
renal artery to prevent 1A endoleak, successfully excluding the pseudoaneurysm, as
confirmed using final aortography.

Figure 3 Consecutive computed tomography scans performed 26 d, 45 d, and 7 mo
after injury. A: The computed tomography (CT) scan taken 26 d after injury revealed a
decrease in the size and extent of the intramural blood collection (red arrow) compared
with the CT scan taken seven days prior (figure in red-border box); B: The CT scan
taken 45 d after injury showed that the intramural blood collection markedly decreased
in size; C: In the 7-mo CT scan, the intramural hematoma (IMH) had completely
disappeared; D: There was no evidence of stent-related complications such as

perforation, obstruction, and stent migration.

9/10




Figure 4 Two-dimensional illustration of the treatment process for aortic intramural
hematoma associated with a pseudoaneurysm arising from the renal artery after
blunt trauma using covered stents. A: The intimomedial tear (yellow circle) of the
proximal renal artery occurs first by trauma, leading to intramural blood collection, and
finally within the intramural hematoma (yellow asterisk). This intramural blood
collection is defined as a pseudoaneurysm (yellow arrow); B: Although the size of the
pseudoaneurysm appeared to decrease after the deployment of the stent graft, a large
blood pool was still present due to the endoleak caused by the residual blood flow
(orange angled arrow) through the space between the uncovered area of the stent graft
(vellow arrowhead) and intimomedial flap; C: The intramural blood collection (yellow
circle) was markedly decreased in size and extent after installing an additional stent
graft (yellow arrowhead); D: The intramural blood collection and hematoma completely

disappeared seven months after the second session.
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