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Hydrogel coated coil

Results suggest that endovascular coil embolization with second-generation hydrogel coils may
reduce the rate of unfavorable outcome events in patients with small- and medium-sized intracranial
aneurysms 1).

Bioactive coils were introduced in 2002 in an attempt to improve aneurysm healing and durability of
angiographic results. Evidence demonstrating superior efficacy to justify the routine use of bioactive
coils over bare coils is limited.

Broeders et al. compared the periprocedural and clinical outcome after bioactive and bare platinum
coiling for intracranial aneurysms.

MEDLINE, EMBASE, Cochrane Library, and ISI Web of Knowledge Conference Proceedings Citation
Index-Science were searched for randomized clinical trials (RCTs) comparing bioactive and bare coils.
The methodological quality was evaluated to assess bias risk. Periprocedural outcomes and mid-term
outcomes were compared.

Five independent RCTs comparing bioactive (n=1084) and bare coils (n=1084) were identified.
Periprocedural outcome was similar for both groups. Bioactive coiling increased the rate of complete
aneurysm occlusion (47% vs 40%; RR 1.17 (95% CI 1.05 to 1.31); p=0.006) and reduced the rate of
residual aneurysm neck at 10 months compared with bare coiling in the mid-term (26% vs 31%; RR
0.82 (95% CI 0.70 to 0.96); p=0.01). There were no differences in aneurysm recurrence, aneurysm
rupture, stroke, neurological death, modified Rankin Scale score and reinterventions. Subgroup
analysis for the three RCTs on hydrogel coils demonstrated reduction of residual aneurysms
compared with bare coiling (25% vs 34%; RR 0.76 (95% CI 0.58 to 0.99); p=0.04).

Bioactive coils ensure a higher rate of medium-term complete aneurysm occlusion while reducing the
rate of residual neck aneurysms compared with bare coiling in the mid-term. Hydrogel coils reduce
residual aneurysms compared with bare coils. While there is level 1a evidence to show more
complete aneurysm occlusion, longer term follow-up is needed to determine if this translates into
clinical significance 2).

In 2011, the Hydrogel-Coated Coils Versus Bare Platinum Coils for the Endovascular Treatment of
Intracranial Aneurysms trial studied first-generation hydrogel coils and found some evidence of
benefit of hydrogel over standard, platinum coils 3).

The hydrogel-coated platinum coil consisting of carrier platinum coil coupled with an expansile
hydrogel material, undergoes a nine fold increase in volume when placed into a physiological
environment 4).

They cause more tissue reaction and organization compared with bare platinum coils, possibly
attributed to observed elastic lamina damage and vascular smooth muscle cell proliferation 5).
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Hydrogel coated coils lowers major aneurysm recurrence.

The hydrogel-coated coils versus bare platinum coils for the endovascular treatment of intracranial
aneurysms (HELPS) trial reported a major angiographically confirmed recurrence in 24%-33% of
patients at the 18-month follow-up in a per-protocol analysis 6).

Compared to bare platinum coils (BPC) required less total number of coils to provide a denser
aneurysm filling. However, there were equivocal results with both devices, at the mid-term
angiographic follow-up 7).

Hydrogel-coated coils exhibit significantly less stiffness due to the mechanical properties of the
hydrogel and the inhibition of fibrin network formation by the hydrogel 8).

Aneurysms 3 mm in diameter or smaller can be coiled safely with the use of both bare platinum and
hydrogel-coated coils. In most cases, coiling of small aneurysms can be performed without the use of
adjunctive devices such as balloons or stents 9).

Self-expandable hydrogel-coated coils were developed to reduce recanalization rates of cerebral
aneurysms by promoting complete volumetric aneurysm occlusion.

Furuichi et al. report a case of brainstem hemorrhage following coil embolization of a large basilar
aneurysm with hydrogel-coated coils.

A 65-year-old female with a history of hypertension, who presented with worsening headaches, right
hemiplegia, and left oculomotor palsy, underwent endovascular treatment for a large basilar
aneurysm. The aneurysm was treated with both hydrogel-coated coils and bare platinum coils.
Hydrogel-coated coils represented 46% of the coil length in the aneurysm. The patient was
discharged from the hospital with improvement of neurological deficits 6 days after the procedure.
However, the patient was readmitted with perianeurysmal edema in the midbrain 23 days after coil
embolization. Follow-up angiography 26 days after the procedure showed complete obliteration of the
aneurysm. Two weeks later, the patient presented with a large brainstem hemorrhage and died.
Pathological findings revealed intraparenchymal hemorrhage in the pons without rupture of the
aneurysm.

Hydrogel-coated coils may cause a marked inflammatory response that may result in intracerebral
hemorrhage 10).
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