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Summary: The HydroCoil Embolic System (HES; MicroV-
ention, Aliso Viejo, CA) was developed to improve the
efficacy of endovascular treatment of cerebral aneurysms.
The HES may reduce recurrences of aneurysms by allowing
for increased packing density as compared with platinum
coils. We report our initial experience with the HES in the
treatment of 11 patients with cerebral aneurysms and com-
pare findings to those in size-matched control cases treated
with platinum coils. The HES provided substantially im-
proved volumetric packing of the aneurysm lumen relative
to standard platinum coils (73% vs. 32%; P � .0001).

A principal disadvantage of endovascular therapy
of cerebral aneurysms with endovascular coils as com-
pared with surgical clipping is aneurysm recurrence
(1–3). Aneurysm recurrence following endovascular
therapy is likely related, at least in part, to the density
of packing of coils into the aneurysm, defined as
volumetric percentage occlusion of the aneurysm cav-
ity with the endovascular device (4–7). The Hydro-
Coil Embolic System (HES; MicroVention, Aliso
Viejo, CA) is designed with an expansile hydrogel
that should theoretically fill more of the aneurysm
lumen than standard platinum coils (8). We report
our experience with the HES in 11 cases of cerebral
aneurysms, with particular attention to the degree of
aneurysm filling with embolic coils, and compare
them to size-matched cases treated with platinum
coils.

Technique
The HES is constructed as a hybrid hydrogel-platinum coil

device (Fig 1). The initial diameter of these devices is 0.009
inch, and the expanded diameter is 0.027 inch. In blood, the
hydrogel swells to its maximum diameter (three times the
original coil diameter) in approximately 20 minutes.

We chose to apply the HES to patients with “medium”-size
aneurysms, ranging from 3.5 to 8.5 mm in diameter. The an-
eurysms treated with HES were treated in a standardized man-
ner. A single, standard, platinum framing coil (MicroVention,

Aliso Viejo, CA; or Micrus Corporation, Mountain View, CA)
was deposited in the aneurysm. HES coils (mean, 1.6 HES
coils; range, 1–4 HES coils) were then deposited to fill most of
the aneurysm volume. Finally, where indicated, the remainder
of the aneurysm was then filled with small, soft platinum coils.
Coils were added until no further coils would fit into the
aneurysm without depositing in the parent vessel. Aneurysms
included were located in wide variety of locations in both the
anterior and posterior circulation.

A control group of 11 patients treated with standard plati-
num coils was assembled from our recent experience. These
aneurysms were chosen to be similar in size to the aneurysms
treated with HES and were located in a wide variety of loca-
tions in both the anterior and posterior circulation. These
aneurysms were treated by adding coils until no further coils
would fit into the aneurysm without depositing in the parent
vessel.

None of cases required the use of balloon remodeling or
adjunctive stent placement. Five patients in the HES group and
four patients in the standard coil group had ruptured aneu-
rysms. No clinical complications occurred in either the HES
group or the standard coil group.

The aneurysm volume was calculated by assuming that the
aneurysms were elliptical, by using the formula:

Aneurysm volume � 4 �(height/2 � length/2 � width/2)/3.
Coil volumes were calculated by the following formula:
Coil volume � � (radius)2 � length.
The coil packing density was expressed by using the follow-

ing formula:
Packing density � (coil volume/aneurysm volume) � 100%.
Aneurysm volumes, packing densities, numbers of coils per

aneurysm, and number of coils per milliliter of aneurysm vol-
ume were compared between groups by using two-sample,
two-tailed t tests (Table 1). The HES provided improved pack-
ing of the aneurysm lumen relative to standard platinum coils
(72% vs. 32%; P � .0001) (Fig 2). With HES, there were trends
toward decreased coils per aneurysm (3.9 coils/aneurysm vs 4.6
coils/aneurysm) and decreased coils per milliliter of aneurysm
volume (55 coils/mL versus 80 coils/mL), but these trends were
not statistically significant.

Discussion

Cerebral aneurysms treated with endovascular coil
packing are only partially filled with coils, with most
the intraluminal volume being filled initially with
thrombus (9). Natural thrombolytic processes acting
on this unstable thrombus may, in part, cause recur-
rence of aneurysms following endovascular coil ther-
apy. An aneurysm filled with fewer coils and more
thrombus could reasonably be expected to have a
greater likelihood of recurrence. Indeed, low aneu-
rysm coil packing density is associated with an in-
creased risk of aneurysm recurrence, especially if less
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than 25% (4–7). The expanding hydrogel on the HES
displaces clotting blood from the aneurysm lumen,
resulting in a better packing density.

In our practice, we pack aneurysms tightly with

coils, stopping coil deposition only when no more
coils can be safely deposited. Because of the volume
of hydrogel deposited with the HES, we suspected
that we might use fewer coils overall. There were
trends toward decreases in coils per aneurysm and
coils per milliliter of aneurysm volume, but these
trends did not reach statistical significance. This trend
toward use of fewer coils would probably be amplified
in larger aneurysms. In addition, HES coils are now
available in longer lengths and larger diameters than
were previously available, which might also contribute
to a trend toward use of fewer coils. Because the
hydrogel is soft and deformable, it may not block the
deposition of further platinum coils in the same way
that a purely platinum coil does. HES coils are more
expensive than standard platinum coils, but, because
we tended to use only one or two in each case, we do
not feel that they added substantial cost to the pro-
cedure.

We do not advocate using the HES coil as the only
coil to treat an aneurysm. We used standard coils to
form a “basket” or “framework” for subsequent dep-
osition of HES coils. We then deposited HES coils to
fill most the aneurysm volume. In six of 11 cases, we
used only a single HES coil. Because of the expansion
of the gel, HES coils have a maximum of 5 minutes of
repositioning time before detachment or removal is
necessary. We did not experience any deployment
difficulty related to this time limitation. The HES coil
is stiffer than standard coils, and therefore it is often
not generally used as the final or “finishing” coil.
Rather, the final coil was often a small, soft standard

FIG 1. Hybrid hydrogel-platinum coil device. Left, Bare platinum coil. Middle, Prehydration image, showing initial profile of the device.
Highly compact hydrogel material is wrapped around a platinum coil. An outer “overcoil” is wrapped around the hydrogel-covered coil.
The outer diameter of the coil is 0.008 inch. The thickness of the hydrogel is approximately 0.0005 inch, such that the outer diameter
of the gel covering is 0.009 inch. With the overcoil, the outer diameter is 0.013 inch. Right, Posthydration image of the device, showing
marked expansion of the hydrogel material, which has become translucent. The radial thickness of the expanded hydrogel is
approximately 0.009 inch, such that the total outer diameter of the hydrated device is 0.027 inch.

FIG 2. Scatter diagram of percent total occlusion of 11 aneu-
rysms treated with platinum coils and 11 aneurysms treated with
HES coils.
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platinum coil. Smaller and softer HES coils suitable
for use as “finishing” coils are currently under devel-
opment.

This is a limited study of initial experience at a
single center. Although we are encouraged by the
improvement in aneurysm packing with HES, the
effectiveness of hydrogel in preventing aneurysm re-
currence remains to be proved. The HydroCoil for
Embolic Aneurysm Occlusion (HEAL) trial is a mul-
ticenter trial that is currently underway that is ex-
pected to yield information regarding aneurysm re-
currence following treatment with HES. We look
forward to the HEAL trial results for proof that
improved aneurysm packing with HES will yield a
decrease in aneurysm recurrence.

Conclusion

Our initial experience demonstrates that the HES
allows substantially improved packing of the aneu-
rysm lumen relative to standard platinum coils (72%
vs. 32%; P � .0001). We were able to significantly
improve aneurysm packing even in cases in which
only a single HES was used. Future, larger series with
follow-up will be necessary to demonstrate that this
improvement in aneurysm filling correlates with a
decreased rate of aneurysm recurrence.
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TABLE 1: Comparison of aneurysms treated with adjunctive HydroCoil Embolization System (HES) vs. platinum coils alone

Patient Aneurysm volume (ml) % fill total
% fill
HES # HES coils # platinum coils #coils/aneurysm # coils/ml

HES 1 0.063 66 41 1 3 4 63
HES 2 0.042 76 62 1 1 2 48
HES 3 0.029 87 63 1 2 3 103
HES 4 0.174 87 74 4 2 6 34
HES 5 0.063 91 71 2 1 3 48
HES 6 0.113 45 23 1 5 6 53
HES 7 0.094 55 27 1 3 4 43
HES 8 0.167 56 44 2 3 5 30
HES 9 0.092 72 56 2 3 5 54
HES 10 0.026 88 72 1 1 2 77
HES 11 0.059 85 76 2 1 3 51
Mean 0.084 73 55 1.6 2.3 3.9 55
Platinum 1 0.065 34 6 6 92
Platinum 2 0.042 44 7 7 167
Platinum 3 0.034 27 3 3 88
Platinum 4 0.031 48 5 5 161
Platinum 5 0.092 18 4 4 43
Platinum 6 0.079 42 4 4 51
Platinum 7 0.113 31 6 6 53
Platinum 8 0.236 23 4 4 17
Platinum 9 0.065 22 4 4 62
Platinum 10 0.079 21 5 5 63
Platinum 11 0.038 38 3 3 79
Mean 0.079 32 4.6 4.6 80
P value .85 .0001 .23 .12

Note.—% fill total, percentage of aneurysm volume filled by embolic devices; % fill HES, percentage of aneurysm volume filled by HES coils; #
coils/mL, number of coils per milliliter of aneurysm volume.
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