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ABSTRACT
Traumatic lumbar artery injuries are quite uncommon, and arteriovenous fistula (AVF) lesions are
also rare. The clinical symptoms associated with AVF of the lumbar artery are often vague and
non-specific and can be masked by symptoms due to the spinal cord injury. Therefore, AVF of the
lumbar artery can often be missed if the performance of a contrast-enhanced computed tomog-
raphy (CECT) scan is absent. In this article, we portrait a case of post-traumatic lumbar artery AVF
along with pseudoaneurysm in a 40-year-old who suffered from pain in the right lumbar region.
After endovascular intervention therapy for one month, the Visual Analogue Scale (VAS) was 1 in
comparison with 8 prior to treatment. Thus, an endovascular intervention should be considered an
effective treatment option for AVF and pseudoaneurysm of the LA.
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INTRODUCTION
Injury to the lumbar artery (LA) can occasionally lead
to life-threatening retroperitoneal hemorrhage1. The
two most common types of LA lesions are pseudoa-
neurysms and active bleeding2. Arteriovenous fistula
(AVF) lesions are extremely rare, although some re-
ports indicate that AVF represents a late complica-
tion caused by the erosion and rupture of a pseudoa-
neurysm into adjacent veins, such as the inferior vena
cava (IVC) or the iliac veins. However, the formation
of an AVF may also be categorized as an acute on-
set3–5. The complications associated with these types
of injuries include a rupture into the retroperitoneal
space, causing acute blood loss, and heart failure due
to the increased preload by the arteriovenous flow 5.
Here, we present a clinical case of pseudoaneurysm
with AVF of the LA that was successfully embolized.

CASE PRESENTATION
This case report was complied in accordance with the
Declaration of Helsinki. Appropriate informed con-
sent for the patient information to be published in this
article was obtained.
A 40-year-old male patient was involved in a traffic
accident 2 years ago and was diagnosed with a cauda
equina injury, burst fracture, and unstable L4 verte-
brae without abdominal organ trauma. The patient
underwent surgery to fix their spine, during which
the vertebral bodies L2, L3, L5, and S1 were attached
through the pedicle using screws. The surgery had

a favorable outcome, and the patient was stable af-
ter surgery. The patient did not undergo contrast-
enhanced computed tomography (CECT) before or
after surgery. Two years after the surgery, the patient
experienced pain in the right lumbar region with a
VAS of 8 that lasted for one month. CECT showed
a large pseudoaneurysm of the right L4 LA and com-
munication with the nearby IVC (Figure 1). Angiog-
raphy and embolization were indicated to achieve a
clearer diagnosis and determine optimal treatment.
Upon conducting a digital subtraction angiography
(DSA), the lesion was clearly shown to be a pseu-
doaneurysm of the L4 LA, sized approximately 60
mm × 40 mm, with a fistula connecting to the IVC
(Figure 2). The patient underwent embolization to
treat the lesions. An Introducer 6F (Teruma, Japan)
catheter was placed in the right femoral artery, and a
Chaperon 6F catheter (Microvention, USA), an Im-
press 5F (Merit Medical, USA) catheter, and a 2.7F
Corsair microcatheter (Asahi, Japan) were inserted to
approach the lesion. We released a 10-mmAmplatzer
Vascular Plug (AVP; AGA, USA) with one Penum-
bra soft complex coil, 6 mm × 20 cm (Penumbra,
USA) using controlled deployment (Figure 3). DSA
was performed again to verify the plug placement,
revealing a minor fistula. We proceeded to place
an additional Cirrus 4 × 50 mm coil (Balt, France)
through pushed deployment. The endovascular in-
tervention therapy was successful since the final DSA
image showed the complete occlusion of the pseudoa-
neurysm and fistula (Figure 4). The patient was dis-
charged 2-days post-treatment without any adverse
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Figure1: Contrast-enhancedcomputed tomography (CECT) arterial phase showingapseudoaneurysmand
arteriovenous fistula (AVF) of the right L4 lumbar artery (LA; double arrow).

Figure 2: Digital subtraction angiography (DSA) of right L4 lumbarartery (LA). Left: pseudoaneurysm (arrow). 
Right: arteriovenous fistula (AVF, arrow).
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events. One-month post-treatment, the VAS was 1
with a reduction rate of 87.5%.

DISCUSSION
The LAs originate from the posterior lateral border of
the abdominal aorta6, typically presenting as 4 pairs
of LAs6. The most common anatomical variation oc-
curs in the right and left common trunk arteries6.
Less common variants are the appearance of a fifth
pair of LAs derived from the median sacral artery
and the presence of only 3 pairs of LAs from L1 to
L36. The LAs feature multiple anastomoses and are
continuous with the posterior intercostal arteries, the
lumbar-iliac arteries, and the inferior epigastric arter-
ies6. Between the LAs and the presence of the ab-
dominal aortic vessels, the retroperitoneal space rep-
resents a rich vascular space, making some surgeons
reluctant to operate in this region5. Branches from
the LA supply blood to the muscles, dorsal fascia, and
the vertebral bodies and disks6. In some cases, the
blood supply may branch to the spinal cord2. Due
to the existence of many intersecting connections, an-
giography should be used to verify all LAs, even after
embolization.
Injury to the LA can occur due to abdominal trauma
or abdominal–back injuries (such as shooting or stab-
bing)1. Vascular injury to the LA has also been re-
ported as a complication of spinal surgery, percu-
taneous lithotripsy, and even splenectomy 4,5,7. The
most common lesion pattern is pseudoaneurysm and
active bleeding2. Although the LA is not a large
artery and the retroperitoneal space is relatively nar-
row, bleeding from the LA can result in relatively large
blood loss, followed by clinical hypovolemic shock 1,5.
Sclafani reported on 12 patients with traumatic injury
of the LA including 10 patients who were in shock
when they arrived in the emergency room; 11 pa-
tients had spinal trauma, including 10 cases of verte-
bral body fractures8. Among these 12 patients, 3 pa-
tients presented with active bleeding, and the remain-
ing patientswere diagnosedwith pseudoaneurysms of
the LA, accounting for a total of 25 injured LAs, all
at the level of the fractured vertebra, especially at the
level of L3 and L48. Sofocleous, in a study of visceral
vascular lesions associated with trauma over a 10-year
period from 1991 to 2001, reported 11 patients with
LA injury, including a total of 15 affected LAs, com-
prising 4 pseudoaneurysms and 11 with active bleed-
ing2. The authors employed coil embolization in 6
patients, 4 patients received Gelfoam, and 1 case re-
ceived a combination of particles and Gelfoam2. In
addition, 1 case embolized with Gelfoam presented

with rebleeding after 4 days, although no late com-
plications were recorded2. Papadouglas, in a retro-
spective literature review, described vascular injury
complications associated with lumbar disk surgery,
reporting a total of 99 cases which included injury to
the LA, aorta, IVC, and iliac vessels5.
AVF lesions of the LA are extremely rare4. Maleux,
in his article in 2002, described 1 case of pseudoa-
neurysm with AVF of the LA resulting in the forma-
tion of a direct fistula from the LA to a nearby lumbar
vein4. This clinical casewas a complication associated
with a laparoscopic splenectomy, and the patient un-
derwent successful endovascular intervention4. The
authors first attempted coil embolization but upon
identifying the continued flow, opted for combination
therapy using Histoacryl4. In cases with an AVF di-
agnosis, due to the damage to the vessel wall, acute le-
sions often develop retroperitoneal hematomas which
affect the hemodynamic parameters9. With chronic
insidious AVF, the clinical presentation can often be
non-specific, most commonly dyspnea on exertion
due to increased cardiac output or heart failure9. On
CECT, venous drainage can be observed early in the
arterial phase, in some cases with associated pseudoa-
neurysm9. DSA is the gold standard for the diagno-
sis of AVF and it can be used to guide the treatment
strategy. The differential diagnosis for arteriovenous
malformations includes enlarged feeding arteries and
nidus. In our case, the lesion morphology was clearly
diagnosed as a pseudoaneurysm with AVF between
the LA and IVC. However, the mechanism of injury
remains controversial. Because the injured artery was
located near the traumatized vertebral body, far from
the screws, the vessel damage was likely caused by the
initial trauma rather than the spinal surgery.
Treatment options for AVF of the LA primarily in-
clude surgery and endovascular interventions1. If
the lesion is detected intraoperatively or as a compli-
cation of surgery that is diagnosed intraoperatively,
vascular ligation and the suturing of large vessels are
commonly performed5. LAs are difficult to control
operatively as both the anterior and posterior surgi-
cal approaches place the ureter and lumbar plexus at
risk 2. If no other lesions are identified that necessi-
tate surgery or the disease is chronically progressive,
endovascular intervention is often preferred4,10. The
embolization of the LA has been shown to be safe
in many reports. Many blood supplies and arterial
anastomoses feed the muscles and fascia of these re-
gions1,4,10. However, careful evaluation should be
performed when a spinal feeding branch is treated.
Early intervention should be initiated because long-
term exposure increases the cardiac preload and pseu-
doaneurysms (as in our case) can rupture, causing
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Figure 3: Digital subtraction angiography (DSA) intervention. Left: The placement of a 10-mm AVP and 
a Penumbra sized 6 mm × 20 cm (arrow). Right: Follow-up with a 1 coil Penumbra 6 mm × 20 cm (arrow).

Figure4: Digital subtractionangiography (DSA)of the rightL4 lumbarartery (LA)afterembolization, show-
ing the total occlusion of the lesion (arrow).
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acute blood loss that can place the patient’s life at
risk 1,2. Interventional materials used to treat pseu-
doaneurysm and active bleeding include Histoacryl
or coils. Gelfoammay be used for concealed lesions2.
However, with a large AVF as observed in our case,
Histoacryl, particles, or Gelfoam materials can mi-
grate. Therefore, the most suitable materials are plugs
coordinated with coils. One important consideration
is cost as AVP is cheaper than coils, and large AVFs
often require multiple coils. With large AVFs, some
studies have reported the dual use of an Amplatzer
Device11. With a large fistula as in our case, using
coils first is associated with the risk of coil migration.
Therefore, we opted to use an AVP first followed by
coils which resulted in total lesion occlusion. In our
case, one-month post-treatment, the main symptom
was resolved completely without any complications.
In comparison with conventional approaches, an en-
dovascular intervention seems to have more advan-
tages including no blood loss, a low rate of adverse
events, faster recovery time, and short hospital stay.
Our results were found to be fully in agreement with
the prior reports that emphasized endovascular inter-
vention as an efficacious therapy for AVF of LA1,4,10.

CONCLUSION
To summarize, our case confirmed that pseudoa-
neurysm and AVF of the LA after trauma is rare in
clinical practice. The clinical presentation of this oc-
currence tends to be non-specific like pain in the lum-
bar region. CECT is the primary diagnostic approach
for LA injury. In this circumstance, endovascular in-
terventions have many advantages such as a low com-
plication rate, no blood loss, quick recovery time, and
short hospital stay over conventional surgery for the
treatment of AVF of the LA. We recommend that an
early intervention is necessary to avoid complications
including heart failure due to the large flow and to
prevent pseudoaneurysm rupture, which can result in
massive acute blood loss.

ABBREVIATIONS
AVF: Arteriovenous fistula, CECT: Contrast-
enhanced computed tomography, DSA: Digital
subtraction angiography, LA: Lumbar artery, VAS:
Visual Analogue Scale
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