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Abstract

Implantation of left ventricular assist device (LVAD) is widely performed in patients with
end-stage chronic heart failure. Infection and stroke are major complications after LVAD implan-
tation. However, the incidence of intracranial mycotic aneurysm after LVAD implantation is
rare, and with no standard of care. In this study, we describe a case of an intracranial mycotic
aneurysm after LVAD implantation that was successfully treated with trans-arterial emboliza-
tion (TAE) with N-butyl 2-cyanoacrylate (NBCA) via the brachial artery. A 49-year-old man with
a history of implantation of LVAD for ischemic cardiomyopathy was admitted to our institution.
He had infectious endocarditis and was administered systemic antibiotics. At 3 weeks after
admission, intracranial mycotic aneurysm of the left posterior parietal artery was detected
during a diagnostic examination for asymptomatic intracranial hemorrhage. Anticoagulant
therapy was administered to prevent thromboembolic complications of LVAD implantation.
Under local anesthesia, TAE with NBCA was performed via the brachial artery because of the
tortuous anatomy of the origin of the innominate artery and implant of the aortic arch. The
aneurysm was completely obliterated. The patient was discharged without neurological deficits.
TAE using NBCA could be an effective modality for the treatment of intracranial mycotic aneu-

doi: 10.2176/nmccrj.cr.2020-0259

rysm after LVAD implantation.
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Introduction

The implantation of left ventricular assist device
(LVAD) is widely performed in patients with end-stage
chronic heart failure, as a bridge-to-transplantation
therapy" or long-term myocardial surrogate.? More-
over, it has been reported to improve prognosis for
these patients.” Infection is a major complication after
LVAD implantation,? resulting in infective endocarditis
(IE).® Nevertheless, intracranial mycotic aneurysm
could occur after LVAD implantation. Although
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trans-arterial embolization (TAE) for the intracranial
mycotic aneurysm is often performed, there are limited
reports focusing on the patient’s condition after LVAD
implantation.®'? In this study, we describe a case of
an intracranial mycotic aneurysm after LVAD implan-
tation in a patient who was successfully treated with
TAE using N-butyl 2-cyanoacrylate (NBCA) via the
brachial artery.

Case Report

A 49-year-old man with a medical history of implan-
tation of continuous-flow LVAD for ischemic cardio-
myopathy due to Stanford type A acute aortic
dissection was admitted to our institution with fever
and lumbar pain. He had also undergone Bentall
procedure, coronary artery bypass graft surgery, and
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aortic arch stenting as an initial treatment of acute
aortic dissection. As gram-positive cocci (Strepto-
coccus sanguinis) were detected in blood culture,
the patient was diagnosed with IE and administered
a systemic broad-spectrum antibiotic, along with
anticoagulant therapy to maintain the international
normalized ratio between 2.0 and 2.5. In addition,
antiplatelet therapy was administered to prevent
thromboembolic complications. Three weeks after
admission, asymptomatic intracranial hemorrhage
was detected incidentally in the left parietal lobe
(Fig. 1A). Enhanced brain CT showed an enhancing
lesion inside the hematoma (Fig. 1B). Subsequently,
digital subtraction angiography (DSA) was performed
and revealed a saccular aneurysm of the left

posterior parietal artery, approximately 2.3 mm in
diameter (Fig. 1C). Considering the medical history
of the patient, this lesion was suspected to be
intracranial mycotic aneurysm. We performed TAE
to prevent re-bleeding from the lesion. An endo-
vascular procedure via the trans-femoral approach
was considered difficult owing to the tortuous
anatomy of the origin of the innominate artery and
implant of the aortic arch after a past thoracic aortic
surgery (Fig. 1D). Therefore, we selected the trans-
brachial approach to access the aneurysm.

Endovascular treatment
A 4-F FUBUKI dilator kit (ASAHI INTECC, Aichi,
Japan) was introduced into the right brachial artery

Fig. 1 CT shows a high-density area at the left parietal lobe (A). Enhanced CT shows an enhancing lesion (white
arrow) inside the hematoma (B). Three-dimensional rotation angiography shows a saccular aneurysm (white
arrow) of the left posterior parietal artery (C). The frontal view of three-dimensional CT shows a left ventricular
assist device (asterisk) and a previous implant (white arrow). The left common carotid artery (black arrow)

branches directly from the brachiocephalic artery (D).
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under local anesthesia. Ultrasound guidance was
needed for the brachial artery puncture because pulsa-
tion of the artery could not be confirmed due to a
continuous-flow LVAD. After heparin administration
and maintaining the activated coagulation time of >200
sec, the guiding sheath was introduced into the left
internal carotid artery. A 3.4-F TACTICS (Technocrat
Corporation, Aichi, Japan) and a DeFrictor Nano cath-
eter (Medico’s Hirata, Osaka, Japan) were coaxially
inserted, and the microcatheter was introduced into
the proximal side of the aneurysm (Fig. 2A). “While
introducing the microcatheter, a wire perforation
occurred, and DSA revealed an extravasation from the
parent vessel proximal to the aneurysm (Fig. 2B). The
extravasation was caused by the manipulation of the

parent vessel—speculated of having a pathologically
fragile wall—with a microguidewire.”

After an injection of 25% NBCA through the
microcatheter (0.14 mL in total), the aneurysm was
embolized and the extravasation also disappeared
(Figs. 2C and 2D).

Postoperative course

After the procedure, no neurological deficit was
observed in the patient. However, a small amount
of subarachnoid hemorrhage was detected on a
post-operative CT scan (Fig. 3). Oral administration
of a sensitive antibiotic was continued postopera-
tively for the treatment of LVAD-associated IE. After
the infection was controlled, the patient was

Fig. 2 Lateral view of the left internal carotid artery angiogram and aneurysm (arrow) (A). Extravasation (arrows)
after the introduction of the microcatheter (B). Disappearance of the aneurysm and extravasation after N-butyl
2-cyanoacrylate (NBCA) injection (C). Intraoperative craniogram shows NBCA into the aneurysm (arrow) (D).
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discharged at 62 days after surgery and continued
receiving the antibiotic agent.

Discussion

Intracranial mycotic aneurysm arises from weakened
cerebral arterial walls and septic emboli mainly

Fig. 3 Postoperative CT shows a cast of the N-butyl
2-cyanoacrylate and a small amount of subarachnoid
hemorrhage.
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resulting from IE.'Y Intracranial mycotic aneurysms
have been detected in 8.9% of patients with IE
who have undergone cerebral angiography; therefore,
it is not considered a rare lesion.'” The incidence
of intracranial mycotic aneurysm after LVAD implan-
tation was reported to be 0.5%—2.7%.%1% Inflam-
mation is controlled with sensitive antibiotic
treatment following LVAD implantation because of
the high risk of drive infection. Therefore, the
incidence of IE and the associated mycotic aneu-
rysm is not high.

Singla et al. reported on the treatment practices
in managing infectious intracranial aneurysms in
the United States between 2002 and 2011. They
described that 18.6% of all cases underwent
neurosurgical interventions, and the mortality
rate was 24.7%.” The findings from earlier reports
of intracranial mycotic aneurysms after LVAD
implantation are listed in Table 1. According to
these reports, 67% of the cases underwent neuro-
surgical interventions, and the mortality rate was
>33%.'7) It is difficult to compare the data because
of the small number of cases of intracranial
mycotic aneurysms after LVAD implantation.
Therefore, there is a possibility that prognosis of
mycotic aneurysms after LVAD implantation was
poorer than that of typical intracranial mycotic
aneurysm. Given that the patients after LVAD
implantation have clinical features, such as
receiving anticoagulation therapy and having

Table 1 Summary of the past reports of intracranial mycotic aneurysm after LVAD implantation

Case Age/sex preIsI;i[Eiion Location of mycotic aneurysm Treatment Outcome
Hill et al.? 64/male ICH NR Conservative therapy D
Morito et al.” 24/male ICH Distal MCA TAE (NBCA) GR
Remirez et al.?) 55/male SAH MCA TAE (NBCA) NR
Voruganti et al.? 56/female = ASDH/ICH Distal MCA, distal PCA Coil embolization SD
Lee et al.'? 37/male SAH MCA (M3-M4) Conservative therapy NR
41/male SAH MCA (M3), left ACA (A3) Conservative therapy SD
58/female SAH/IVH MCA (M4-M5) Conservative therapy SD
Trachtenberg et al.'®  48/female ICH MCA (angular branch) TAE (Onyx) D
45/male ICH MCA (posterior temporal TAE (Onyx) D
branch)
47/male ICH PCA TAE (Onyx) D
Cheng-Ching et al.? NR/NR ICH PCA (P4) Hematoma evacuation NR
Present case 49/male ICH MCA (parietooccipital artery) TAE (NBCA) GR

ACA: anterior cerebral artery, ASDH: acute subdural hemorrhage, D: death, GR: good recovery, ICH: intracranial hemorrhage,
IVH: intraventricular hemorrhage, LVAD: left ventricular assist device, MCA: middle cerebral artery, NBCA: N-butyl
2-cyanoacrylate, NR: not reported, PCA: posterior cerebral artery, SAH: subarachnoid hemorrhage, SD: severe disability,

TAE: trans-arterial embolization.
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altered hemodynamics and vasculature due to
continuous blood flow,”® these features might
lead to poor outcomes of the intracranial mycotic
aneurysm after LVAD implantation.

TAE with NBCA for a distally located intracra-
nial mycotic aneurysm after LVAD implantation
is a procedure of choice. It is difficult to discon-
tinue the anticoagulant therapy during LVAD
placement.'® Therefore, performing an endovascular
procedure, instead of trapping the aneurysm with
craniotomy, is feasible for treating intracranial
mycotic aneurysms, except in patients who have
intracranial hemorrhage accompanied by a mass
effect. Generally, liquid embolic agents were used
instead of coils to treat distally located intracra-
nial mycotic aneurysms because of their simulta-
neous sealing of lesions and deliverability of
microcatheters to these distal lesions.'® According
to previous reports, NBCA?? and ethylene-vinyl
alcohol copolymer (Onyx, eV3 Neurovascular,
Irvine, CA, USA)*Y were used for the treatment
of distally located intracranial mycotic aneurysms.
Owing to the poor general condition of patients
with LVAD placement, including their cardiac
function, NBCA might be considered more suitable
than Onyx, as a liquid embolic agent; it does not
require induction of general anesthesia, thereby
avoiding adverse effects of general anesthesia. In
our case, NBCA was used as an alternative treat-
ment under local anesthesia. Although we were
concerned about the patient’s movement and
possible pain during the injection of NBCA under
local anesthesia, no such issue was encountered.

Pulsation of the vessels in patients with LVAD
placement is not palpable due to continuous-flow
LVAD. The use of continuous-flow LVAD with
pulsatile LVAD in recent years?? could be the cause
of difficulty in puncturing arteries and one of the
problems in performing endovascular treatment in
patients with LVAD placement. In our case, the
trans-brachial approach was selected, instead of
the trans-femoral approach, because of the tortuous
anatomy of the origin of the innominate artery and
implant of the aortic arch. When puncturing the
brachial arteries in patients with LVAD placement,
particularly those with small caliber and pulseless
arteries, using ultrasound guidance could help
visualize the vessel lumen and secure the target
vessels.

Conclusion

TAE using liquid embolic materials is effective in
the treatment of intracranial mycotic aneurysm after
LVAD implantation, which requires systemic

NMC Case Report Journal Vol. 8, 2021

anticoagulation. Besides, a minimally invasive
procedure could be obtained with NBCA under
local anesthesia.
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