
L E T T E R S
Scanning Electron Microscopic Study of the
Migrated Platinum Coil after Endovascular
Embolization of a Giant Cerebral Aneurysm
A 35-year-old woman presented for treatment of a giant

cerebral aneurysm measuring 30 3 25 3 30 mm with a small
neck (2 mm) at the left middle cerebral artery (MCA) trifur-
cation. The patient was treated with an endovascular tech-
nique: 14 platinum Hilal coils (Cook Inc, Bloomington, Ind)
were placed with a small residual portion. Follow-up angiog-
raphy 4 months later revealed coil compaction; a second ses-
sion of endovascular treatment was subsequently performed
using mechanically detachable coils (interlocking detachable
coil [IDC], Target Therapeutics, Fremont, Calif). Three IDCs
(4 mm 3 20 cm, 4 mm 3 6 cm, and 2 mm 3 4 cm) were
deposited within the residual aneurysm cavity. Just after un-
locking an additional coil (2 mm 3 4 cm), the coil showed a
snapping movement and the tail end of the coil protruded into
the parent artery. Immediate retrieval was not considered be-
cause of minimum protrusion of the coil. The patient was
systemically heparinized during and for 3 days after the proce-
dure. Oral anticoagulation was continued for 3 months. Clini-
cally, the patient remained neurologically intact except for a
transient right-hand numbness after 5 days. One-week fol-
low-up angiography showed partial migration of the coil into
the posterior branch of the MCA. The coil position had not
changed and there was neither luminal stenosis nor distal
occlusion of the MCA branch on a 1-month follow-up angio-
gram.

The 8-month follow-up angiogram showed unchanged coil
position and enlargement of the residual aneurysm cavity. Sur-
gical exploration was done. Under temporary trapping, an
aneurysmotomy was performed and the partially migrated coil
was withdrawn gently through the aneurysm cavity. The aneu-
rysm was excluded from the circulation by single neck clipping.
The removed coil was submitted for scanning electron micro-
scopic study (Fig 1). A mass of thrombus, composed primarily
of red blood cells embedded in rich fibrinous tissue, was ad-
herent around the detaching end of the coil. Thrombus was
laminated in some parts, presumably in the blood flow direc-
tion, and a lamina of thrombus was projected like a wing.
However, there was no evidence of endothelial coverage over
the coil.

Studies of the histopathologic reaction to platinum coils in
vasculature are very limited, and the role of protective endo-
thelialization over the coils against thrombus formation has not
been established. Histologic changes after endovascular embo-
lization techniques have been studied in experimental aneu-
rysms. If platinum coils are tightly packed in the aneurysm
cavity, a new intimal layer is reported to cover the neck of
aneurysms in experimental swine, canine, and primate models
(1). However, complete endothelialization was never seen in
rabbit carotid aneurysm models (2). In the postmortem histo-
logic observations in two patients with giant cerebral aneurysms
who were treated with Guglielmi detachable coils (GDCs),
there was no evidence of endothelialization of the luminal
surface at the neck of the aneurysms (3).

Although reasons for the lack of endothelialization in our
case are not clear, evidence of fine thrombi on the coil suggests
that endothelium was not removed traumatically during the
surgical procedure. As the platinum coil was biologically inert
and anticoagulation was continued, development of vascular-
ized connective tissue around the migrated coil was lacking,
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which might be one, but not likely the main, cause of endothe-
lialization. It has been shown in a previous study that minimum
existence of extracellular matrix–like collagen could propagate
cultured canine endothelium on the surface of the platinum
coil (4). Endothelialization over platinum coils may be limited
in human intracranial arteries. Biochemical characteristics of
cultured endothelial cells from brain microvessels are known to
be species specific; human endothelial cells grow very slowly in
primary cultures and do not proliferate on bare plastic. In
contrast, canine cells grow rapidly and proliferate on plas-
tics (5).

Our patient suffered no neurologic symptom except early
transient sensory disturbance and there was no angiographic
evidence of luminal stenosis or distal occlusion for 8 months. It
was anticipated that a new endothelial layer could have played
a protective role against thrombus formation over the coil as in
some animal models. However, subsequent removal of the coil
revealed formation of thrombus with no endothelialization on
the surface of the coil. The surface of the partially migrated coil
could have been a focus of microthromboembolism. In this

FIG 1.Scanning electron photomicrographs.
A, Low-power photomicrograph shows gross appearance of

the detaching end of the partially migrated coil. T indicates
thrombus around the coil; W, detached vascular wall (original
magnification 340).

B, Some thrombi around the coil were laminated, and a lamina
is projected like a wing (original magnification 3120).

C, Thrombus is composed of red blood cells in rich fibrinous
tissue. Some parts of the coil are not covered by thrombus
(original magnification 3700).

D, There is no endothelial coverage even at the margin of the
site of adhesion to the vascular wall (original magnification
3240).
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regard, the migrated coils should have been removed earlier
either through surgery, endovascular retrieval, or anticoagula-
tion, and antiplatelet therapy should have been maintained.
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Reply
This case is important because there is a lack of histologic

data in human subjects regarding the changes found in aneu-
rysms treated with endovascular coils. However, histologic
analysis of coiled aneurysms in animals has been extensively
studied (1, 2). This information is helpful but does not reflect
the human condition with respect to vascular endothelializa-
tion. Although little information exists regarding the long-term
histologic effects of coils within aneurysms in humans, these
authors’ findings agree with previously reported histologic find-
ings (3). The absence of endothelial cells attached to the coil is
a common finding previously reported. Molyneux et al (3)
reported on two patients with coiled aneurysms that were
histologically analyzed at autopsy. The coils were embedded in
an unorganized thrombus within the aneurysms and there was
no evidence of endothelialization of the aneurysm neck in either
case. They concluded that the persistent immature thrombus
was a result of the avascular nature of the aneurysm wall.
Usually, there is simultaneously progressive resolution of blood
clot with deposition of vascularized fibrous connective tissue.
Capillary ingrowth develops from blood vessels in the wall of
the aneurysm. Since the wall of an aneurysm is relatively avas-
cular, there is a weak tissue reaction to the presence of clot.
The absence of endothelialization at the neck of the aneurysm
was consistent with the fact that the neck, like the platinum
coils, lacks vascularized fibrous connective tissue necessary for
the implantation and growth of endothelial cells.

The authors should be commended for their contribution to
the understanding of the long-term effects of endovascular coil
implantation within aneurysms. We should exhort other re-
searchers and clinicians to pursue tissue specimens of coiled
aneurysms in humans. Only after a thorough understanding of
these long-term histologic effects will we treat optimally the
patient who has been treated with endovascular coils.
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