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Angiographic Evidence of Aneurysm Neck
Healing Following Endovascular Treatment with

Bioactive Coils
Nestor R. Gonzalez, Aman B. Patel, Yuichi Murayama, and Fernando Viñuela

Summary: A new angiographic finding in intracranial an-
eurysms embolized with Matrix coils is described. Two
illustrative cases with a well-defined radiolucent separation
between the coil mass and the parent artery are presented.
To the best of our knowledge, this is the first report in
humans of this finding. On the basis of prior histopatho-
logic studies, this finding, which we call the “white-collar
sign,” may indicate the formation of a thick connective
tissue barrier between aneurysm and artery that prevents
any further aneurysmal filling.

We present two cases of intracranial aneurysms
treated with Matrix coils, which at follow-up angiog-
raphy developed a new radiologic finding. This con-
sists of a clear separation between the coil mass and
the lumen of the artery, a radiolucent gap at the level
of the aneurysm neck that we call the “white-collar
sign,” which we believe to be due to fibrosis at the
aneurysm neck.

Case Reports

Case 1
A 15-year-old female patient with an aneurysm located in

the supraclinoid portion of the left internal carotid artery (Fig
1) underwent endovascular embolization by using two
Guglielmi detachable coil (GDC)–10 soft coils and 10 Matrix
coils (Boston Scientific, San Jose, CA) in the standard fashion
until complete occlusion of the aneurysm was obtained. An
immediate postembolization angiogram demonstrated occlu-
sion of the aneurysm without signs of residual neck or impinge-
ment of the internal carotid artery (Fig 2).

Follow-up digital subtraction angiography (DSA) was per-
formed 12 months after treatment. The aneurysm was com-
pletely embolized without exhibiting any signs of recanaliza-
tion. In addition, a clearly defined separation between the
lumen of the artery and the coil mass was observed. This band
of radiolucent tissue measured between 0.9 and 1.2 mm. No
contrast medium filling of the aneurysm was detected. Some
retraction of the aneurysm size was also noticed when com-
pared with the immediate postembolization angiogram (Fig 3).

Case 2

A 64-year-old female patient with two, incidentally found,
supraclinoid right internal carotid artery aneurysms, (Fig 4)
underwent endovascular embolization of the larger aneurysm
with six Matrix coils in the standard fashion until complete
occlusion of the aneurysm was obtained. Immediate postem-
bolization angiography demonstrated occlusion of the aneu-
rysm with no residual neck (Fig 5).

Follow-up DSA was performed 6.5 months after treatment.
The aneurysm was completely embolized without signs of re-
canalization. Again, a clear separation between the lumen of
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FIG 1. Lateral DSA image shows an aneurysm originating from
the supraclinoid portion of the internal carotid artery at the level
of the posterior communicating artery. Vessel narrowing due to
vasospasm is visualized in the supraclinoid segment of the left
internal carotid.

FIG 2. Immediate postembolization lateral DSA image dem-
onstrates complete occlusion of the aneurysm.
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the artery and the coils was observed. This band of radiolucent
tissue measured 0.8 mm. No contrast medium filling of the
aneurysm was detected. Retraction of the aneurysm size was
also noticed when compared with the immediate postemboli-
zation angiogram (Fig 6).

Discussion
Several technical advancements have considerably

improved the efficacy of GDC embolization and

broadened their use in the past 10 years. These tech-
nical advances include the introduction of 3D and
complex-shaped coils and ultrasoft coils, (1) the de-
velopment of techniques such as balloon-assisted em-
bolization (2), and more recently, intravascular stent-
assisted embolization (3).

A different approach has recently been explored
investigating mechanisms to elicit a host response to
the embolic material. These new approaches include
protein coating of the GDC surface, (4) GDC modi-

FIG 3. Twelve-month follow-up angiogram, lateral image,
demonstrates complete occlusion of the aneurysm with the
presence of a thin radiolucent band separating the coil mass
from the arterial lumen (arrow). This finding corresponds to a
white-collar neck.

FIG 4. Lateral DSA image shows two supraclinoid internal
carotid artery aneurysms, the larger originating from the ventral
wall proximal to the posterior communicating artery and imme-
diately opposite the ophthalmic artery, and a second smaller
aneurysm arising at the junction of the right internal carotid
artery and the ophthalmic artery.

FIG 5. Immediate postembolization lateral DSA image dem-
onstrates complete occlusion of the aneurysm.

FIG 6. Six-and-a-half month follow-up angiogram, lateral im-
age, demonstrates complete occlusion of the aneurysm with the
presence of a radiolucent band separating the coil mass from
the arterial lumen. This finding corresponds to a white-collar
neck. Note the contraction of the coil mass, with reduction of its
size when compared with the immediate postembolization an-
giogram
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fied by using growth factors (5), genetically modified
cells, (6) and absorbable copolymer coating, such as
the Matrix coils (7, 8).

In an animal study (9), Matrix coils accelerated
aneurysm fibrosis and neointima formation. The his-
tologic analysis of the animal specimens showed that
the newly formed tissue at the aneurysm neck was
significantly thicker when compared with standard
GDCs, and that finding correlated with the angio-
graphic presence of a radiolucent gap between the
mass of coils and the lumen of the parent artery.

Use of Matrix coils in humans is a recent develop-
ment. The sign we are describing appeared on the
follow-up angiogram obtained in these patients as a
radiolucent separation between the coil mass and the
lumen of the artery at the level of the neck. This
finding of a radiolucent (white) “collar” in the neck of
the aneurysm resembles what had been described in
animals and possibly represents the formation of a
neointimal tissue at the level of the neck. The pres-
ence of a white-collar sign and the absence of contrast
medium filling in the aneurysm indicate a complete
isolation of the aneurysm lumen from the parent
artery. Although there are no human histopathologic
findings available to describe the nature of this gap,
on the basis of the animal studies it is reasonable to
correlate the white-collar sign with the presence of a
sufficiently thick band of connective tissue at the
aneurysm neck to the extent that can be seen on the
angiograms. Long-term follow-up of patients who de-
velop the white-collar sign can provide future infor-
mation regarding the significance of this finding in
terms of protection from aneurysm recanalization.

Conclusion

The white-collar sign, defined as a distinct, radiolu-
cent gap at the neck of the aneurysm separating the
aneurysmal lumen from the parent artery, represents
a complete isolation of the aneurysm from the circu-
lation. On the basis of previous animal histopatho-

logic studies, this sign may indicate the formation of a
thick connective tissue barrier between the aneurysm
and the artery that prevents any further filling of the
aneurysm lumen. Long-term follow-up in individuals
with this finding will contribute to our understanding
of its significance in the prognosis of aneurysm
protection.
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