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ABSTRACT
A middle-aged patient with an intracranial hemor‐
rhage was diagnosed with pareto-occipital arterio‐
venous malformation (AVM). After decompressive
surgery, the patient was scheduled for delayed
embolization with curative intent. ihtObtura®, a novel
liquid embolic agent with radiopacity loss, was
selected as the optimal treatment to avoid multi-stage
radiopacity cast residues that hinder visualization and
3D vasculature reconstruction. AVM was occluded
after three endovascular sessions without treatment-
related side effects. The potential extensive use of this
novel material with radiopacity loss will probably
enhance the knowledge of intravascular embolization
of complex lesions with curative intent.
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BACKGROUND
Current liquid embolic agents have associ-
ated drawbacks that hinder understanding and
treatment of arteriovenous malformations (AVMs).
A lack of visibility and interpretation of successive
AVM embolization sessions are among the most
limiting aspects of liquid embolic materials used in
intravascular embolization.1–3

In this context, ihtObtura® (Iberhospitex; Spain)
is a novel liquid embolic agent composed of
EVOH and iodinated compound dissolved in
dimethyl sulfoxide (DMSO), intended to be used
for the embolization of vascular lesions, including
brain AVMs and hypervascular tumors. The main
innovative feature of ihtObtura® is the progressive
radiopacity loss, which eliminates artifacts and
allows complete visualization of AVM angioarchitec-
ture in each new embolization session.4

Under the authors’ experience, ihtObtura®
initiates a promising new era in the endovascu-
lar treatment of AVMs. This case shows the first
completed case in Europe using a promising tool to
improve curative endovascular treatment of AVMs.

CASE PRESENTATION
A middle-aged female patient presented with
symptoms of nausea, vomiting, and loss of con-
sciousness. Radiological examination revealed an
intraparenchymal hemorrhage in the parieto-occipi-
tal region. Subsequent CT angiography confirmed
the presence of a high-grade AVM located in the left
occipital lobe.

The patient underwent decompressive surgery,
which led to a positive recovery. However, she
experienced a significant neurological deficit,
resulting in a moderate disability (mRS = 3). She
underwent delayed endovascular treatment with
the intention of a curative approach.

Diagnostic angiography showed a cortical-sub-
cortical AVM with mixed plexiform-fistulous nidus,
measuring 5.2 × 4.7 × 4.8 cm. The main feeders
were the left posterior cerebral artery and the
angular artery, with enlargement in arterial feeders,
and a high-flow direct arteriovenous fistula. AVM
had both superficial and deep venous drainage,
with venous hypertension, venous ectasia, and a
giant venous aneurysm.

The patient was given informed consent and
specific information about the product. Institutional
procedures from both the hospital and the Spanish
Agency of Medicines and Medical Devices were
followed to use ihtObtura® under special compas-
sionate circumstances (1070-AE-23). The patient
was treated during three embolization sessions
with curative intent.

Standard femoral access was obtained.
Flow-guided microcatheters and detachable-tip
microcatheters compatible with DMSO were used
to selectively catheterize the feeding artery.  Flow
coils and 1:1 dilution of glue were used to
prepare the pressure cooker technique.5  DMSO
was slowly injected into the microcatheter lumen
to fill  dead space; then, ihtObtura® was meticu-
lously injected. During the whole treatment,  a
total  of 18.5 mL of ihtObtura® was used. Several
viscosities ranging from 12 to 20 mPa·s were
used, depending on the penetration require-
ments.  Acute occlusion was accomplished after
the third session. No complications during the
procedures were encountered.
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After each embolization session, the patient was admitted to
the intensive care unit for close observation and strict blood
pressure control for 24 hours. Dexamethasone (4 mg) was
intravenously administered for 24 hours and orally for 5 days.

ihtObtura® cast was almost completely absorbed 6 weeks after
the initial injections. It has been observed that radiopacity loss
seems to depend on vessel diameter and total injected vol-
ume. During the case progress, organic iodine present in blood
was evaluated, showing an equivalent trend to radiopacity loss
observed by angiography.

AVM total obliteration was completed after three emboliza-
tion sessions (Figure 1). At the one-year follow-up, no angio-
graphic recurrences were observed. Neither systemic nor local
side effects related to the embolic agent were detected, and the
mRS remained without changes after 12 months.

During the treatment and follow-up, hepatic, renal, and thyroid
markers were evaluated without noticeable alterations.

DISCUSSION
Conventional non-adhesive liquid embolic agents, progress in
device technology, and new embolization techniques have been
associated with improved results in endovascular treatment
of AVMs, increased cure rate, and reduced complications and
morbimortality.3,6,7

However, substantial efforts are required in the development of
new embolic agents with characteristics that allow their extensive
use to enhance embolization results and decrease complication
incidences.8

In this case report, a novel liquid embolic agent with excel-
lent radiopacity loss properties is presented. ihtObtura® provided
almost the total loss of radiopacity 6 weeks post-embolization,
showing minor artifacts in CT and magnetic resonance imaging.
Furthermore, AVM total obliteration was achieved after three
embolization procedures, and no recurrences were detected at
the one-year follow-up (Figure 1). These results are in line with
previously published data, where ihtObtura® achieved progressive
radiopacity loss during follow-up.4
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