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ranscatheter embolization using intravascular
coils has become an accepted minimally invasive
first-line procedure for the effective treatment
of vascular abnormalities and aneurysms and
to stop gastrointestinal (Gl) or other sources of internal
bleeding.! The coils produce vessel occlusion by reducing
blood flow and inducing thrombus formation. The use of
coils enables permanent vessel occlusion with the benefit
of ensuring targeted, precise placement of the coils in the
desired anatomic location.

Typical embolization coils are made of platinum.
Some coils are just bare metal, whereas others either
incorporate polymer fibers or a hydrogel coating.

The AZUR™ series of embolization coils (Terumo
Interventional Systems) combine a platinum coil coated
with an expandable hydrogel material. The hydrogel
absorbs moisture and expands when it comes into
contact with serum or blood. The expanded hydrogel
increases the surface area and filling density, increas-
ing the ability of the coil to trap blood cells and pro-

mote clotting more effectively than bare-metal coils.
Once the clot stabilizes, the vessel remains permanently
blocked, preventing further blood flow. Available coil
options include the AZUR HydroCoil, which has a heli-
cal shape with the hydrogel coating on the outside of
the platinum-core coils, and the AZUR CX, which has a
three-dimensional shape with a hydrogel coating inside
the platinum-core coil. Both are available in 0.018- and
0.035-inch options.

Because of the expansion of the hydrogel on the
AZUR coils, they provide more volume per 1 cm of coil
length compared to bare-metal coils, with the with the
0.018-inch AZUR HydroCoil producing even more vol-
ume than the 0.035-inch AZUR CX coil (Figure 1). The
AZUR HydroCoil also provides almost three times the
volume per 1 cm of length compared to bare metal and
fibered coils (Figure 1). This leads to the potential to
use fewer coils to achieve effective embolization and a
decrease in coil costs for the procedure. Additional ben-
efits include a potential reduction in procedure time
and reduced radiation due to less fluoroscopy time.

CASE 1: CARTO USING THE AZUR
0.035-INCH HYDROCOIL

A woman in her early 60s with nonalcoholic steato-
hepatitis cirrhosis presented emergently with a massive
upper Gl bleed. The patient required multiple blood
transfusions and was treated with several pressors.
Esophagogastroduodenoscopy revealed large gastric vari-
ces within the cardia/fundus of the stomach. A multiphase
CT of the liver additionally demonstrated large gastric vari-
ces and identified a gastrorenal shunt measuring 32 mm
(Figure 2). Of note, a gastrorenal shunt is present in > 80%
of patients with gastric varices.2

After being unable to stop the bleeding, interventional
radiology was consulted. A coil-assisted retrograde trans-
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CASE 2:
EMBOLIZATION OF
SPLENIC ARTERY
ANEURYSM
USING THE AZUR
0.035-INCH
HYDROCOIL

Splenic artery aneu-
rysms are the third most
common site of intra-
abdominal aneurysms after
abdominal aorta and iliac
arteries3 Although the true
prevalence of splenic artery
aneurysm is unknown,
estimates vary widely
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Figure 1. Comparison of coil volume per 1 cm of length. OD, outer diameter. Data from

AngioCalc.com.

Figure 2. CT showing axial view (A) and coronal view (B) of gastric varices (red
arrows) before treatment.

venous embolization of gastric varices (CARTO) proce-
dure was performed with two 4-F angiographic catheters
inserted into the right femoral vein via an 8.5-F sheath. The
catheters were advanced into the gastrorenal shunt via

a retrograde fashion. The proximal catheter was used to
coil-embolize the gastrorenal shunt with AZUR 0.035-inch
HydroCoils. The gastric varices were subsequently embo-
lized with Gelfoam (Pfizer, Inc.) via the distal catheter
(Figure 3). The patient quickly stabilized while on the table
after embolization of the gastric varices. The patient was
extubated the next day and discharged home 3 days later
after a follow-up CT scan confirmed successful complete
occlusion of the gastric varices.

The gastrorenal shunts can vary in size; however, they
often tend to be larger in diameter, limiting emboliza-
tion techniques. Of note, there is no limitation with how
big the gastrorenal shunt is when deploying the AZUR
0.035-inch HydroCoils, making them ideal for large
shunts.

from 0.2% to 10.4% of the
population.** Incidentally
discovered splenic artery
aneurysms are being diag-
nosed more frequently as a result of
the wider use of cross-sectional imaging
modalities.* Splenic artery aneurysms
are about four times more common

in women, yet the risk of its rupture is
about three times more common in
men.® The reported rate of rupture is
between 3% and 9.6% with a significant
associated mortality rate of 36% when
rupture occurs.”

A patient in their mid 50s was found
to have a 3-cm splenic artery aneu-
rysm after a workup for abdominal
pain (Figure 4A). The aneurysm was successfully embolized
on an outpatient basis using a 0.035-inch AZUR framing
coil and CX coils deployed via a 4-F angiographic catheter
(Figure 4B). The patient tolerated the procedure well with-
out complication. Follow-up CTA demonstrated successful
embolization of the splenic artery aneurysm.

Rapidly increasing size, presence in a premenopausal
woman, cirrhosis, and symptomatic aneurysm warrant
consideration for intervention, regardless of size, with coil
embolization with the AZUR HydroCoils being an endo-
vascular treatment for aneurysms > 2 cm.

DISCUSSION

The use of the AZUR 0.035-inch HydroCoils instead of
bare-metal coils for the described two cases resulted in a
reduction in both the number of coils and the time required
for the procedure. If bare-metal coils would have been used,
specifically with the common practice of utilizing 0.018-inch
coils, the result would have been the need for two to three
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Figure 3. Fluoroscopic view showing the AZUR 0.035-inch
HydroCoils following deployment and retrograde
embolization of gastric varices.

times more coils compared to what was used for these
cases. An average coil from the time of opening the pack-
age, preparation, deployment, detachment, and occasional
evaluation with angiography averages anywhere from 2 to

5 minutes to use. Requiring two to three times as many
coils, with an average of 2 to 5 minutes per coil deployment
results in not only a substantial increase in device cost to the
hospital, but also elongated procedure time and radiation
exposure to both the patient and proceduralist.

Device costs are increasingly a focus for hospitals due to
economic pressures and reimbursement challenges they
are currently facing. This includes the cost associated with
procedures performed both on an inpatient and outpa-
tient basis. Identifying opportunities to reduce procedural
costs and to optimize efficiencies are key objectives for
many health systems.

The first case presented was for a patient with a Gl
hemorrhage resulting from gastric varices who was
treated on an inpatient basis. Under the diagnosis-
related group (DRG) system, hospitals typically receive a
single payment for the admission regardless of the costs
incurred during the inpatient stay. A hospital inpatient
admission for gastric bleeding (ICD-10-CM K92.2) and
the subsequent embolization treatment possibly using
the ICD-10-PCS code 04L23DZ (Occlusion Gastric Artery
with Intraluminal Device, Percutaneous Approach)
would map to DRGs 356, 357 or 358 (Other Digestive
System O.R. Procedures with MCC, with CC, without
MCC or CC) with a 2025 Medicare National Average
Payment Rates being approximately $9,000, $15,000,

Figure 4. Fluoroscopic view showing splenic artery aneurysm prior to (A),
and after (B) coil embolization.

and $28,000 for each DRG, respectively. The higher cost
associated with the need for using more bare-metal coils
compared to the AZUR 0.035-inch HydroCoils would result
in a negative economic scenario for hospitals because there
would not be incremental reimbursement for the additional
costs associated with the use of these coils.

The second case was for a patient with a splenic artery
aneurysm who underwent an outpatient embolization
procedure. Hospitals would typically bill the procedure
using CPT 37242 (Vascular Embolization or Occlusion,
inclusive of all radiological supervision and interpretation,
intraprocedural roadmapping, and imaging guidance
necessary to complete the intervention; arterial, other than
hemorrhage or tumor) and maps to APC (Ambulatory
Payment Classification) 5194 for Level 4 Endovascular
Procedures, which has a 2025 Medicare National Average
Payment Rate of approximately $18,000. Similar to the
above, the incremental costs associated with the use of
an additional number of bare-metal coils compared to
the AZUR 0.035-inch hydrogel coils results in a negative
economic scenario for hospitals trying to control costs.

In conclusion, the use of AZUR 0.035-inch coils provides a
reduction in the number of coils and their associated costs
compared to bare-metal coils when used for embolization
procedures, reduces procedural time and radiation
exposure, and provides for improved procedural efficiencies.
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he durability of endovascular aneurysm repair
(EVAR) has been limited by late aneurysm sac rup-
ture and aneurysm-related mortality.! These are
mainly due to endoleaks, of which type Il (retro-
grade flow into the sac from aneurysm sac branches) is the
most common.? Sac regression is the only definitive indica-
tor of complete exclusion of the aneurysm sac from pressur-
ization. Sac regression has been shown to be inhibited by the
presence of type Il endoleak; and preemptive embolization
of the inferior mesenteric and lumbar arteries reduce type Il
endoleak, sac growth and secondary interventions.>*

Cannulation and deployment of coils into these small,
atherosclerotic vessels in a large thrombus-laden aneurysm
sac can be challenging. Terumo’s line of products has
enabled us to achieve a technical success rate of > 90%, with
a 0% recannulation of previously occluded vessels.

The base catheter is usually a reversed curve 5-F selective
catheter (VS 2 or SOS 2). A 0.035-inch floppy Glidewire®
hydrophilic-coated guidewire (Terumo Interventional
Systems) is used to probe for the ostium of the vessel.

This is followed by a long floppy 0.014-inch guidewire
(Runthrough NS Izanai; Terumo Interventional Systems)
and a microcatheter that is placed into the vessel to

be coiled. The 2.4-F Progreat microcatheter (Terumo
Interventional Systems) is the most common size used, but
the 2-F Progreat is useful when the ostium is stenosed. The
0.018-inch AZUR CX is the preferred coil due to the soft
flexibility and extended repositioning time. There is a wide
range of diameters and lengths, allowing us to pack about
two to three coils per vessel (Figures 1and 2).

There has been increasing enthusiasm among vascular
specialists to prevent type Il endoleaks due to the poor
results of secondary interventions performed for endoleak-
induced sac growth after EVAR. Preemptive embolization of
aneurysm sac branches such as the inferior mesenteric and
lower lumbar arteries (L4 and L3) will mitigate sac growth
and reduce secondary interventions, thus improving the
long term durability of EVAR.

Figure 1. A Van Schie 4 catheter (Cook Medical) is placed

at the ostium and a Progreat 2.4-F microcatheter is used to
select the right L4 lumbar artery. Note that the inferior mes-
enteric artery has already been coil embolized.

Figure 2. Successful deployment of AZUR CX 18 coils into the
proximal inferior mesenteric artery and right L4 lumbar artery.
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woman in her late 60s was admitted to our hos-
pital for recurrent episodes of gastroesophageal
variceal bleeding. She had a history of hyperco-
agulable syndrome and was on rivaroxaban for
extensive clots burden along with advanced liver and cav-
ernous transformation of her thrombosed portal vein.
Despite medical management and banding of her esoph-
ageal varices, she continued to bleed (hemoglobin level of
6.3 g/dL). A nuclear Gl bleeding scan was positive for a left
upper-outer quadrant bleeding focus and a subsequent
CTA abdomen revealed large gastrorenal varices (Figure 1).
The patient underwent a successful CARTO of her
left renal-gastric varices via a right internal jugular vein
approach using a total of nine AZUR coils (Figure 2). Two
HydroCoils were used initially as anchors, followed by
six HydroPacks ranging in length from 35 to 60 cm, and
finally the varix was capped proximally with an AZUR CX
coil. The patient’s Gl bleeding stopped, and she was dis-
charged home the following week on rivaroxaban.

DISCUSSION

HydroPack technology addresses the two main causes
of failed embolization, which are residual empty space
and the patient’s thrombin-dependent coagulation
requirement. First, the device’s nonhollow core results in
a truly dense and compact embolization eliminating the
formation of the dreaded microchannels and recanaliza-
tion. Second, the device’s embedded hydrogel-expanding
technology produces a complete space-occupying endo-

Figure 1. Coronal slice CTA image demonstrating the large
left renal gastric varix (green arrow).

Figure 2. Final image after embolization of the left renal gas-
tric varix with nine Terumo coils.

luminal occlusion, which is independent from patient’s
intrinsic coagulation parameters (eg, platelets, interna-
tional normalized ratio) or anticoagulants medication
such as in our case.

Additional benefits include the wide range of coil lengths
(5-60 cm), the successful marriage of a soft coil design with
a sturdy coil-pusher, and the ability to deploy them through
variable microcatheters diameters (eg, 2.4 or 2.8 F). m
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