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tees distal vascularization. We report an unusual case of a 16-year- old patient who sus-
tained blunt trauma to his right lower extremity due to a bicycle injury and developed
a delayed symptomatic pseudoaneurysm of the posterior tibial artery in the absence of
tibia fracture. Superselective endovascular treatment with Ethylene Vinyl Alcohol Copoly-
mer based liquid embolic system (Menox) was successfully performed, achieving exclusion
of the pseudoaneurysm with preservation of the remaining vascularization of the lower
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Introduction

Pseudoaneurysms (PSAs) or false aneurysms are common vas-
cular abnormalities that usually arise from a disruption in the
arterial wall predominantly. Blood leaks through the defect
in the arterial wall into the surrounding tissue, which leads
to a persistent communication between the originating artery
and the adjacent cavity. PSAs can occur as a consequence of
trauma, inflammation and various iatrogenic procedures (eg,

surgery, percutaneous biopsy, drainage) [1]. However, arterial
PSAs after lower limb trauma have been rarely reported in the
literature. Posttraumatic PSAs may be asymptomatic or have
a subtle delayed clinical presentation. Early diagnosis is es-
sential considering the catastrophic complications. Treatment
options include open surgery, endovascular stenting and em-
bolization. There has been increasing interest in the use of en-
dovascular methods for this type of injury. We describe the
case of a 16-year-old patient, who was diagnosed with a large
PSA of the posterior tibial artery (PTA) that was discovered 10
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Fig. 1 - B-mode ultrasound revealed a well- circumscribed
hypoechoic mass. (B) Duplex Doppler Ultrasound
demonstrated the hallmark “yin-yang” sign of
pseudoaneurysm, which indicates bidirectional flow due to
the swirling of the blood in the sac.

days after a blunt lower limb trauma. We present the tech-
nique employed for minimally invasive treatment and discuss
the various treatment options.

Case report

A 16-year-old patient was admitted to our emergency depart-
ment, 10 days after a blunt trauma to his right lower extrem-
ity following a bicycle accident. He presented with increasing
pain due to the formation of a pulsatile mass located in the
posterior mid-portion of the tibia. Plain radiographs showed
no bone lesion. Doppler ultrasound revealed a hypoechoic cys-
tic structure with circulating blood originating from the dis-
tal third of the right tibia, following the typical swirling mo-
tion called the “yin-yang sign” (Fig. 1). Subsequently, he un-
derwent CT angiography (CTA) of the right lower limb, which
revealed an enlarged PSA at the level of the distal PTA (Fig. 2).
An endovascular treatment plan was formulated with the in-
tention to exclude the pseudoaneurysm from the circulation
by placing a covered stent graft into the feeding vessel. How-
ever, the diagnostic digital subtraction angiography via the
right femoral artery with a 5F-Envoy guiding catheter (Cod-
man) revealed a PSA originating from the distal PTA with ex-
tensive wall disruption of the vessel, thus making the place-
ment of the stent infeasible (Fig. 3A). Consequently, our ini-
tial plan was abandoned and it was decided that the most
appropriate treatment option was to use Menox in order to
occlude the pseudoaneurysm. In particular, after superselec-
tive catheterization of the right PTA with the Echelon-10 mi-
crocatheter/Avigo hydrophilic microwire combination, the mi-
crocatheter was flushed with 0.34 mL of dimethyl sulfoxide
(DMSO) and then 0.4 mL of Menox (Ethylene Vinyl Alcohol-
EVOH) was injected under fluoroscopic control. However, de-
spite the occlusion of the feeding pedicle, blood flow remained
inside the PSA due to the presence of a collateral branch,
which originated from the distal right peroneal artery (Fig. 3B).

Subsequently, superselective catheterization of the right per-
oneal artery with Marathon microcatheter/ Mirage.008 hy-
drophilic microwire and injection of 0.2 mL DMSO and 0.7 mL
Menox in the distal peroneal artery and its collateral branch
was performed (Fig. 4A). Completion angiography revealed
complete PSA exclusion with patent right PTA and peroneal
artery (Fig. 4B). One week after the procedure, the patient was
entirely asymptomatic, whilst the postoperative Doppler Ul-
trasound confirmed the tibioperitoneal trunk integrity and the
complete removal of the PSA (Fig. 5). At the 6-month follow-
up, the patient remained asymptomatic without any evidence
of pathologic findings in the Doppler Ultrasound.

Discussion

The formation of a PSA results from a leakage of blood into
the perivascular space at the site of the vessel wall disruption
due to trauma, infection or iatrogenic causes [1]. In contrast to
true aneurysms, PSAs are contained by the adventitia or sur-
rounding soft-tissue structures making them more prone to
rupture and therefore requiring urgent management [1]. PTA
PSAs are extremely uncommon and they typically occur be-
cause of penetrating or blunt trauma [2], fractures of the lower
limb [3] and orthopedic procedures [4]. They usually present
with pain, swelling or an expanding pulsatile mass, while the
severity of the symptoms is associated with the size of the
PSA [5]. As for the complications, ischemia of the surround-
ing soft-tissues may develop secondary to vascular compro-
mise [1]. Neuropathy, venous obstruction and even thrombosis
may be caused due to the compression of the adjacent nerves
or veins [1,5]. Additionally, a ruptured pseudoaneurysm may
lead to compartment syndrome, which is associated with high
rates of disability and limb loss [5]. Therefore, early diagnosis
is of utmost importance.

Doppler Ultrasound constitutes the first-line imaging
modality and provides accurate information about the dimen-
sions, morphology, flow pattern, neck anatomy and feeding
vessels of the PSA [5]. In cases of an inconclusive ultrasound
exam, CTA may be used for further evaluation [6]. CTA pro-
vides a global perspective of the entire vasculature, which is
crucial when endovascular or surgical treatment is planned.
MR-Angiography is another accurate non-invasive imaging
tool that provides excellent quality imaging and important
information about the vascular anatomy and flow [5]. Digital
subtraction angiography remains the gold-standard imaging
method, as it can demonstrate a PSA that may not be recog-
nized in the other non-invasive imaging methods [6]. When
the diagnosis is uncertain, a combination of the above inva-
sive and non-invasive methods is recommended in order to
establish the diagnosis [6].

Numerous suitable options of treatment of PTA pseu-
doaneurysms have been described in the literature. Cur-
rent therapeutic methods include ultrasound-guided com-
pression, thrombin injection, surgery and endovascular treat-
ment [5,6]. In cases of small (<1 cm) and asymptomatic PSAs
no treatment is needed and US follow-up is sufficient [7]. The
most crucial factor affecting the treatment method is the feed-
ing artery of the PSA, which can be a major arterial branch or
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Fig. 2 - CTA (MIP reconstruction) demonstrating the enlarged PSA originating from the distal posterior tibial artery. (B)
Three-dimensional reconstruction image confirms the volume of PSA.
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Fig. 3 - (A) Angiogram after superselective catheterization of the right PTA showing the PSA. (B) Remaining blood flow inside
the PSA, despite the occlusion of the feeding artery with EVOH liquid embolic system, due to collateral flow.

l

Fig. 4 - (A) Digital subtraction angiography during superselective catheterization with microwire of the peroneal artery and
its collateral branch. (B) Post intervention angiogram shows successful exclusion of the PTA pseudoaneurysm.
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Fig. 5 - One-week follow-up ultrasonographic images revealed the complete exclusion of PSA (A) and the integrity of the

posterior tibial artery (B).

small deep muscular branches [8]. Traditionally, surgical ex-
ploration and repair was the first choice of treatment [6]. Sur-
gical treatment is still preferred in the presence of compart-
ment syndrome, in infected PSAs or rapid growth [6,9]. How-
ever, surgical treatment requires long hospitalization time,
general anesthesia and has an associated morbidity [9]. PSAs
arising from superficial arteries can be treated by percuta-
neous injection of thrombin under US guidance [8].

Over the past few years, endovascular treatment methods
have taken the first place in the treatment of PSAs involving
deep and small muscular branches [8]. Endovascular approach
can be accomplished using a wide range of techniques, includ-
ing catheter-guided embolization with coils or injection of lig-
uid embolic agents such as thrombin, n-butyl cyanoacrylate
(NBCA), EVOH or percutaneous implantation of endovascular-
covered stents [9]. They can be used either alone or as comple-
mentary tools. Coil embolization is the most common form of
treatment, as coils are the most appropriate embolic material
for ruptured narrow-necked PSAs. The main disadvantage of
their usage is potential recanalization of the embolized sac
if the coils are not tightly packed or if the patient has coag-
ulation disorders [6]. Stent-grafts are used especially for the
treatment of wide-necked PSAs involving a large caliber artery
(over 5mm), preventing the long-term risk of thrombosis. Al-
though, there are no stent grafts designed for specific periph-
eral intervention so far, coronary devices have to be used to
treat tibial arteries [10].

Liquid embolic agents such as NBCA or EVOH can be very
useful in large PSAs. NBCA can be used in combination with
coils or alone in the treatment of traumatic PTA PSAs. How-
ever, due to the fact that NBCA polymerizes on contact with
blood, considerable experience is required to achieve opti-
mal results. Besides, NBCA embolization of a PSA develop-
ing from the root of the feeding artery runs a high risk of re-
flux into the adjacent branches, leading to potential complica-
tions [8]. As opposed to NBCA, EVOH is a non-adhesive liquid
embolic agent comprised of ethylene-vinyl alcohol copolymer

dissolved in DMSO and suspended micronized tantalum pow-
der for fluoroscopy contrast. EVOH is delivered by slow con-
trolled injection. The DMSO solvent dissipates into the blood,
causing the ethylene-vinyl alcohol copolymer and suspended
tantalum to precipitate into a spongy, coherent embolus. It im-
mediately forms a skin as the embolus solidifies from the out-
side in whilst travelling distally to the lesion [8]. Menox (EVOH)
is our preferred liquid embolic agent, as its management is
easier than other agents and it does not run the risk of poly-
merization within the catheter. Therefore, Menox can be ad-
ministered in a slower, more accurate and controlled way than
the other embolic agents, significantly minimizing the risk of
ischemic complications, avoiding unintentional occlusion and
reflux to the adjacent branches [11]. To the best of our knowl-
edge, our case is the first-reported use of Menox for the em-
bolization of a post-traumatic PTA pseudoaneurysm.

Conclusion

In conclusion, post-traumatic PSA of the PTA is a rare vascular
entity with serious and even life-threatening complications.
Early diagnosis is essential in order to plan the appropriate
treatment and management of the patient. Minimally inva-
sive techniques, such as Menox (EVOH) embolization, repre-
sents a rapid, safe and reliable method of treatment in large
PSAs involving deep muscular branches, avoiding the risk and
dangers of an open surgery procedure.

Patient consent

I confirm that written, informed consent for publication of
their case was obtained from the patient.
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Supplementary materials

Supplementary material associated with this article can be
found, in the online version, at doi:10.1016/j.radcr.2021.07.057.
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