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Abstract

Purpose To evaluate feasibility, safety, and success of peripheral embolization procedures carried out using anti-reflux
microcatheter with N-butyl-cyanoacrylate (NBCA) as an embolic agent.

Methods We retrospectively described 11 patients that suffered from active bleeding in different body districts, who under-
went embolization procedure using SeQure microcatheter (Guerbet, France) with NBCA glue (Glubran I, GEM Italy) as an
embolic agent. The treatments required NBCA volumes ranged from 0.1 to 0.6 mL, with different dilutions with ethiodized
oil (Lipiodol, Guerbet, France), depending on the entity of the bleeding. Technical success, clinical success, and complica-
tions were evaluated.

Results The procedures were successfully concluded in the totality of the patients, achieving full technical and clinical suc-

cess. In one patient (9.1%), a small upstream of embolic material was encountered, without any consequence.
Conclusion This preliminary experience shows that the use of SeQure is feasible and safe with NBCA.
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Introduction

The usage of the anti-reflux microcatheters during emboli-
zation procedures has steadily grown during the last decade
[1]. Making use of innovative techniques, different catheters
prevent upstream of embolization materials, increasing the
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overall effectiveness of the procedures and decreasing the
chance of complications.

The use of N-butyl cyanoacrylate (NBCA) has been
widely studied and used for interventional radiology pur-
poses. NBCA glue polymerizes into solid form after contact
with ions (e.g., water, blood), and it is usually diluted with
ethiodized oil which provides radiopacity and increases vis-
cosity [2].

Keys to success include optimizing the ratio of NBCA
and ethiodized oil, hence the glue’s dilution, delivery of an
appropriate volume at a correct speed rate, and assessment
of the embolic effect with imaging. All these factors must
be carefully evaluated to avoid severe complications. For
instance, early polymerization of glue can occur inside the
microcatheter, leading to the occlusion of the lumen and the
potential loss of access, making the procedure harder and
associated with a higher complications chance [3].

The most dangerous complication of this procedure is
non-target embolization: unintentional reflux of embolic
agent that can upstream to unwanted vessels, embolize
them, and cause severe conditions for the patient [4].
SeQure (Guerbet, France) is a microcatheter recently
introduced for peripheral embolization procedures;
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it works using flow dynamics to create a fluid barrier
designed to deliver embolic agents to the target and
reduce the risk of non-target [5]. SeQure has already
been successfully used with particles as embolic agents
in other procedures in the literature [6].

No data are available about the use of SeQure with
NBCA and much less about the effectiveness of anti-
reflux system with glucose solution and glue. The aim of
our study was to evaluate feasibility, safety, and success
of peripheral embolization procedures carried out using
anti-reflux microcatheter with NBCA as embolic agent.

Fig. 1 Retroperitoneal bleeding
in COVID-19 patient (patient 8
of Table 1): Contrast-enhanced
CT shows active bleeding
(white arrow); angiogram of
ileolumbar artery (C, D) and
embolization with glue (1:2)
(E.F)

Fig. 2 Hemothorax with active
bleeding at contrast enhanced
CT (A, white arrow) (patient 11
of Table 1); selective emboliza-
tion of intercostal arteries with
SeQure microcatheter (B, C)
and complete embolization with
glue (1:2) (D)

Materials and methods

The study was held as a single-center retrospective study.
Our Ethics Committee approved the study. This case series
includes patients who underwent an embolization procedure
using SeQure microcatheter (Guerbet, France) with NBCA
glue (Glubran II, GEM Italy) as embolic agent, in the emer-
gency setting. In the study period, about 6 months, a total
of 11 patients (6 men and 5 women) with a mean age of
79.3 years (range 50-91 years old) were treated. The exam-
ined patients suffering from active bleeding in the follow-
ing districts: psoas (Fig. 1) pectoralis, obturator, intercostal
(Fig. 2) and rectus abdominis muscles, renal tumors (angio-
myolipoma) (Fig. 3). All patients signed informed consent.

Characteristics and bleeding causes are shown in Table 1.
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Fig.3 Selective angiogram

of right renal artery shows
angiomyolipoma (A) (patient 4
of Table 1); angiogram carried
out during the procedure (B);
fluoroscopic images show a
good distribution of the glue
(1:2) (C, D); final angiogram
demonstrates complete emboli-
zation of the angiomyolipoma
and complete preservation of
renal vascularization (E)

Table 1 Patients’ and treated bleedings’ characteristics

Patients Age and sex Bleeding cause Bleeding site

1 74 — Male Anticoagulated-COVID-19+ Inferior epigastric artery

2 65 — Female Anticoagulated-COVID-19 + Pectoralis muscle

3 84 — Male Anticoagulated-COVID-19+ Psoas muscle (3 lumbar arteries)

4 88 — Female Trauma Renal angiomyolipoma

5 85 — Male Anticoagulated Psoas muscle (2 lumbar artery and ileolumbar artery)
6 78 — Male Trauma Renal artery

7 77 — Male Anticoagulated Psoas muscle (2 lumbar artery and ileolumbar artery)
8 81 — Female Anticoagulated Psoas muscle (1 lumbar artery and ileolumbar artery)
9 70 — Male Trauma-Anticoagulated Obturator muscle

10 91 — Female Anticoagulated Inferior epigastric artery

11 50 — Female Tatrogenic — Drainage Deployment 3 Intercostal arteries

After local anesthesia (lidocaine 2%), we inserted a 5 Fr
sheath in the femoral artery. Through a SFr diagnostic cath-
eter on a guidewire, catheterization of the selected artery was
executed. After that, a selective angiogram was performed and
found an arterial blush in all patients, except that in patient
with renal angiomyolipoma. Once evaluated the entity of
the bleeding, a 2.7 F SeQure anti-reflux microcatheter was
advanced on a guidewire (Fathom 16, Boston Scientific,
Natick, MA) in ten patients out of eleven; a 2.8 F catheter was
used on the other patient. The size of the catheter was chosen
based on the caliber of the vessel to embolize, and in all cases,
it was advanced distally up the bleeding. The next step of the
procedure involved the preparation of the glue and its dilution
according to the clinical need. A dilution of 1:2 glue to ethio-
dized oil (Lipiodol, Guerbet, France) was chosen for 91% of
the treated patients. The only exception was made for patient
5, where a small volume of glue was required (0,1 mL), opting
for a 1:1 dilution. The volume used, ranging between 0.1 and
0.6 mL, depends on the entity of the bleeding and the caliber

@ Springer

of the artery to embolize. The dilution was chosen on the basis
of the desired grade of polymerization.

The outcome of the procedures was evaluated considering
three different parameters:

e TS (technical success) was defined as the possibility to
arise the bleeding vessel and carry out a target emboliza-
tion.

e (S (clinical success) was defined as the cessation of the
bleeding in the 24 h following the procedure

o Safety was defined as the evaluation of onset of immedi-
ate or delayed complications, recorded on the basis of SIR
classification [7].
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Results

72.7% of treated bleedings were registered in anticoagu-
lated patients (two of them diagnosed with a COVID-19
infection), 18.2% after trauma, and the remnant 9.1% had
an iatrogenic cause.

The technical success was achieved in the totality of the
interventions, since SeQure microcatheter was effectively
led to the desired site and embolization was performed.
Clinical success was achieved in 100% of patients, since in
all cases, embolization was effectively performed using the
combination of SeQure microcatheter and glue. No harm-
ful or life-threatening complications were observed during
the procedures. In one patient (9.1%), we encountered the
onset of slight embolic agent reflux that did not cause any
type of consequence for the patient.

Discussion

The usage of an anti-reflux catheter, as shown, has a
major advantage over different catheters in the form of
being less likely to cause a non-target embolization [1,
5, 6]. Innovative techniques have made each anti-reflux
microcatheter suitable for different procedures [5]. Trans-
arterial chemoembolization (TACE) of liver cancer has
shown good results when performed with a dual-balloon
infusion microcatheter [8] that allowed the isolation of
the treated area while still guaranteeing the blood flow
through a bypass.

SeQure, the microcatheter we used for all the proce-
dures of the series, has two unique side slits near the main
tip which allows the fluid to exit in parallel with the course
of the catheter, creating a protective fluid barrier at the
sides of the catheter that prevents from unwanted upstream
of embolizing material. SeQure has been successfully used
combined with microspheres in TACE procedures [9] and
for the treatment of severe hemoptysis in bronchiectasis
patients [6] showing a virtually full protection from reflux.

No other articles in the literature have talked about the
combined usage of SeQure and NBCA in vitro or in vivo
scenarios, so there has been no evidence of its efficacy
and safety so far. A partial reflux of glue was experienced
in patient number 10, while the procedure was in its final
phase. The most likely hypothesis is that being the tar-
get almost fully embolized at the end of the operation, a
small amount of excess glue found its way upstream. This
hypothesis needs to be confirmed by further experimenta-
tion and future studies on the topic.

Our study presents some limitations: firstly, its ret-
rospective style; then, the patient cohort was small,

and hence, prospective randomized clinical studies are
required to define the clinical benefits of the associa-
tion of the devices reported compared with the use of a
conventional microcatheter in terms of safety and patient
outcomes.

Therefore, to date, we are not able to explain the action
of the diluted glue conveyed by glucose solution, as usu-
ally recommended by guidelines, neither we can be sure
that glucose solution contributes to the anti-reflux mecha-
nism flowing out of the side slits. [3].

In conclusion, this preliminary experience showed us
that SeQure is a very efficient catheter that demonstrated
its safety with NBCA. The effectiveness of glue in periph-
eral embolization is well known; the possibility to use it
safely with SeQure represents a new application of this
new microcatheter. It should be considered a promising
field of application by experienced operators.

Of course, this combination needs to be studied more
deeply to understand optimal dilutions of glue with
SeQure, whether it can be the gold standard for some indi-
cations, which are the best indications for each treatable
conditions and if there are cases where it is better to opt
for different approaches.

Based on this preliminary experience, bleeding emboli-
zation with glue using Sequre microcatheter may be con-
sidered feasible and safe.
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