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Interventional Radiology is one of the most innovative
specialties in medicine with new materials, techniques, and
procedures frequently introduced to improve patient care
and outcome. In recent years, the majority of these devel-
opments revolved around particle embolization. If in the
late 1990s and early 2000s, we witnessed the emergence of
Uterine Fibroid embolization, radioembolization, and
improved understanding of basics of particle embolization;
in the past decade new applications have surged expo-
nentially. Procedures such as prostate artery embolization,
embolization for joint pain in osteoarthritis, frozen shoul-
der or sports injuries, drug eluting TACE, and embolization
for weight loss have emerged to mention a few. As a result,
more researches were directed toward the understanding of
factors affecting endpoints, development of new particles,
microcatheters, improvement of targeting, and reduction of
non-target embolization (NTE) [1].

In this issue of CVIR, Stechele et al. [2] have evaluated
new resorbable and MRI visible particles in a rabbit kidney
model. The particles were composed of polydioxanone
impregnated with super-paramagnetic iron oxide (SPIO).
The authors have been able to visualize the particles with
MRI post embolization at different endpoints.

Ideally, imageable particles should be visible under
fluoroscopy during the procedure and by other imaging
modalities such as CT and MR in the follow-up. X-ray
visibility is associated with technical challenges. To
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become visible, particles need to be impregnated with
higher atomic weight elements such as iodine, iron, barium,
tungsten, and other heavy metals. The addition of these
elements will change the physical characteristic of particles
making them difficult to suspend in a solution and therefore
their intravascular injection. MR visibility is technically
less challenging. SPIO-based particles have been previ-
ously developed and tested in animals [3]. Although X-ray
visibility is considered a very important milestone to pre-
vent NTE and to improve lesion targeting, there are debates
on whether MR visibility adds any value. SPIO impreg-
nation of nanoparticles or cells such as stem cells has been
subject to multiples research allowing tracking in the
experimental and clinical settings [4]. At microparticles
level, the detection in the follow-up MRI can help with the
improvement of the technique of embolization to reduce
NTE. A potential application could be the evaluation of
particle embolization to the ovaries after uterine fibroid
embolization and its relationship with fertility. MR visi-
bility could allow a better understanding of clinical failure
after a procedure such as prostate artery embolization. We
can also learn much more about vascular collateral path-
ways, dynamics of embolization, and endpoints. Finally, if
the detection can be associated with quantification, it could
become a powerful tool in the management of cancer and
other diseases.

The combination of visibility and resorbability is an
interesting concept. In this study, even at 16 weeks, the
SPIO signals were detected despite the resorption of the
particles. The idea of resorption after the goal is achieved is
gaining popularity within patients, physicians, and regula-
tory instances. The challenge in making resorbable
microspheres larger than 300 p is mostly related to change
of compressibility and injectability after sterilization with

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s00270-020-02616-0&amp;domain=pdf
https://doi.org/10.1007/s00270-020-02616-0

358

J. Golzarian: Visibility and Resorption: Are These Features Important?

Gamma radiation. It is important to stress that revascular-
ization is different from recanalization. A vessel can
recanalize after embolization with permanent particles.
Also, resorbable particles may result in permanent vessel
occlusion even though the material is degraded. The
duration of the resorption, the inflammatory profile of the
materials, and the type of distal vascular bed are a few
important factors affecting recanalization and revascular-
ization [1, 5].

The ideal particle for embolization does not exist;
however, some of the important characteristics of ideal
particles are injectability, compressibility, ease of use, the
potential to load any drugs, visibility during and after the
procedure, and finally controlled resorption [1].

The evolution of particulate materials toward visibility
and resorbability is essential in improving techniques of
embolization, targeting, reducing NTE and long-term
immune reaction, and optimizing outcome.
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