EDITORIAL

Coil Occlusion of Basilar Bifurcation
Aneurysms: The Shape of Things to Come
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For the tens of thousands of unsuspecting human beings who
suffer the sudden, frightening experience of cerebral aneurysm
rupture each year, a remarkable evolution in treatment is occur-
ring. The earliest efforts at direct treatment were in the 1930s,
when surgeons desperate to prevent fatal re-bleeding began to
deliberately expose aneurysms at craniotomy. They used muscle
to buttress the exterior' and later to pack the interior? of
aneurysms. Quickly there followed the development of the neck
clipping techniques® which by the 1950s became, and remain to
this day, the most effective and lasting form of cure.

Now an alternative technique is challenging the traditional
methods. On the premise that electrical thrombosis subtended by
wire might cure an aneurysm through its parent vessel,* Italian
neurosurgeon/neuroradiologist Guido Guglielmi and Canadian
neuroradiologist Fernando Vifiuela performed endovascular
occlusion of a human cerebral aneurysm using electrically throm-
botic coils in March 1990.% Necessary to their approach was the
ability to detach the coil from the pushing wire used to deposit it
within the aneurysm. This was accomplished by electrolysis at a
solder made to join the coil and the pushing wire. The presence of
the solder meant that the coil could be retrieved from the
aneurysm if its position was unsatisfactory. It was this feature of
“retrievability”, almost an afterthought in the original concept,
which heralded a new era in the treatment of cerebral aneurysms.

The idea of percutaneous cerebral aneurysm occlusion has
enticed physicians for over 25 years. It implies a lower risk to the
patient by precluding both the surgical retraction on the brain and
the mobilization of the aneurysm from its neighbouring vessels.
In no other vascular territory could this be more advantageous
than at the basilar artery bifurcation. These aneurysms lie in the
interpeduncular cistern, a natural crevice of the midbrain near the
geometric centre of the human head. Aneurysms here are sur-
rounded by sub-millimeter vessels upon which depend the gen-
erators of human consciousness. Small wonder that these
aneurysms have been among the most highly exposed to the
Guglielmi detachable coil (GDC) treatment.5'?

In this issue of the Journal, Redekop and co-authors provide us
with a careful review of their experience with the detachable coil
treatment in 40 patients with basilar bifurcation aneurysms.!! At
least two-thirds of their patients were treated because the risk of
surgical clipping was felt to be higher than the risk of coil occlu-
sion. With only 15 patients at their institution undergoing surgery
for basilar bifurcation aneurysms during the same time period (5
of them after a failed attempt at coiling), the authors clearly prefer
GDC occlusion as the initial approach for most such aneurysms.

Out of 40 aneurysms, coil treatment proved technically possi-
ble in 30. Coil herniation through a wide aneurysm neck was the
commonest impediment. The problem appeared worse in unrup-
tured aneurysms.

Of the 30 successfully coiled, early angiographic occlusion
rates were very good, with 86 per cent of aneurysms either com-
pletely occluded or showing only a small neck remnant. The sta-
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bility of a complete occlusion (obtained in 12 survivors) was
confirmed at early follow-up angiography. At an average of one
year after treatment, all remained completely occluded.
Conversely, the instability of subtotal or partial occlusion in 13
survivors with mostly small neck remnants was found: almost 70
per cent looked worse at follow-up, one third of these serious
enough to warrant further treatment either with more coils or sur-
gery within one year.

Clinical effectiveness was established, with not a single re-
bleeding from any aneurysm completely or incompletely occlud-
ed. Complications included bleeding (3 cases) and thromboem-
bolic stroke (3 cases) resulting in 1 death and 3 permanent deficits
for a combined morbidity and mortality rate of 10 per cent.

The authors have shown that coil treatment is feasible, safe
and effective in preventing further bleeding in the majority of
patients with basilar bifurcation aneurysms. They have also
shown that the ability to cure the aneurysm, as assessed by
angiography, is only moderate; in about half of the aneurysms a
complete occlusion was obtained.

These results are similar to those obtained in other studies,!°
and in a recent systematic review of 1,383 patients extracted
from 48 studies published between 1990 and 1997.'2 Permanent
complications in the review occurred in 4 per cent; 54 per cent of
aneurysms were completely occluded.

The challenges for endovascular aneurysm treatment will
continue to be on 2 major fronts: safety and effectiveness. With
regard to the latter, refinements in technique are underway or
anticipated. The rotational angiography employed by the authors,
and the emerging role for on-line three-dimensional angiogra-
phy,'? are expected to improve visualization of the aneurysm
neck and increase the likelihood of complete angiographic occlu-
sion. Methods to reduce or eliminate the problem of coil hernia-
tion in wide-necked aneurysms are beginning to show some
promise. These include the inflation of a balloon at the aneurysm
neck during coil deposition,'*!3 the possible use of more than
one catheter to deposit coils,'¢ and the placement of a stent to
bridge the aneurysm orifice prior to coiling the aneurysm sac.!’
Modified coils which spread laterally in a third dimension have
recently come into clinical use. Novel approaches yet to be used
in humans include the delivery of fibroblast grafts grown direct-
ly on the platinum coils,'® and the addition of a detachable bag
into which coils may be placed and constrained.'

Safety is another issue. The most common problem is throm-
boembolic ischemia.?® Most often the events are transient or
nondisabling. More aggressive use of heparin in patients with
aneurysmal hemorrhage, and careful procedural monitoring of
activated clotting times, have seemed to reduce the risk. Also,
higher current levels during coil detachment have shortened the
detachment time and probably reduced the amount of thrombus
formation at the coil solder.

Stephen P. Lownie
London, Ontario
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