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A B S T R A C T

Hydrophilic polymer embolism (HPE) is a rare, likely under-recognized iatrogenic complication, caused by
fragmentation of surface materials used on endovascular medical devices. The organs most often involved in
HPE are the brain and lungs, resulting in both local and systemic reactions. We present the case of a cerebral HPE
associated with WEB treatment of a ruptured aneurysm of the anterior cerebral artery, and involving diffusely
the left cerebral hemisphere. The patient developed pneumonia and status epilepticus, and died 24 days after the
endovascular procedure, most likely as a result of the sequelae of the aneurysm rupture. The precise role of HPE
in the sequence of events leading to death can remain, as in this case, a matter for speculation. However, the
potential role of HPE in the events leading to death following diagnostic and therapeutic procedures should be
appropriately assessed, especially when recovery does not progress as expected.

1. Introduction

Hydrophilic polymers are used as a coating material on the surface
of endovascular devices, e.g. guidewires, coils and stents, to create a
smooth and slippery surface for reducing resistance within vessels
[1,2]. During recent years, lung and brain embolisms caused by frag-
mentation of polymer coatings have been increasingly reported [2–7].
Although often subclinical and under-recognized, polymer coating
embolism can cause a range of complications, from mild local in-
flammation to infarction, and even to death [6,7].

We describe the case of a cerebral coating polymer embolism in-
volving diffusely the left hemisphere and following endovascular
coaling of a ruptured aneurysm of the anterior cerebral artery.

2. Case report

2.1. Background

A woman in her 70 s, previously diagnosed only with glaucoma, was

found unconscious lying on the front porch of her house on May, 19th.
On arrival to the emergency department (ED) of a local university
hospital, she was diagnosed with a subarachnoidal hemorrhage caused
by a ruptured aneurysm of the anterior cerebral artery. The same day,
the aneurysm was treated by means of a Woven EndoBridge (WEB)-
device. The WEB system is a self-expanding, oblate, braided mesh of
platinum-cored nitinol wires that placed in the aneurysm sac, modifies
the blood flow and induces thrombosis, without the need for a stent or
protective balloons as it is the case in endovascular treatment with coils
[8,9]. The patient was treated under general anesthesia. The right
common femoral artery was punctured. A diagnostic 4F catheter
(Cordis) was introduced through an 11 cm long 8F femoral sheath
(Cordis) into the left internal carotid artery with the help of a Terumo
wire. Digital subtraction angiography revealed a broad-necked
4×5×5mm aneurysm, at the pericallosal and callosomarginal bi-
furcation on the left. The diagnostic catheter was then replaced by an
80 cm long 6F sheath (Penumbra NeuronMax). Thereafter, an in-
tracranial support catheter (Navien 0.058, Covidien) was introduced
through the long femoral sheath and placed into the left internal carotid
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artery. Lastly, a microcatheter (Via 21, Microvention) was threaded
from the support catheter and with the help of a guidewire (Stryker
Synchro), into the aneurysm in which a 6×3mm single-layer version
of WEB (WEB-SL), was positioned.

The procedure was uneventful, but after aneurysm occlusion, the
patient remained unconscious. A CT, performed 6 h after the WEB
procedure, showed re-bleeding and ischemic changes in the brain tissue
surrounding the aneurysm with compression of the lateral ventricles. A
ventriculostomy was performed the next day. On May, 22nd, the pa-
tient developed status epilepticus and pneumonia. Anti-epileptic med-
ication and antibiotics were administrated. Despite aggressive suppor-
tive care, the patient showed no signs of recovery, and death ensued on
June 12th, 24 days after admission to the ED.

2.2. Autopsy findings

A medico-legal autopsy was performed 4 days post-mortem. The
brain was fixed in formalin 10% for neuropathological examination.
Macroscopic and microscopic examination of other organs disclosed
only moderate cardiac hypertrophy (450 g) and nephrosclerosis. No
foreign bodies or other embolisms were detectable in the lungs. Blood
and urine were sampled and stored for toxicology, but were not ana-
lyzed.

2.3. Neuropathological examination

Macroscopic examination revealed a 9-mm broad-based aneurysm
containing WEB device in the left anterior cerebral artery (ACA) and
subarachnoid hemorrhage over the frontotemporal areas, as well as
over the occipital lobes and cerebellum. A 1.5-cm diameter in-
tracerebral hemorrhage surrounded the aneurysm, and an acute infarct
was detectable in the ACA area.

In addition to the aneurysm, the anterior cerebral arteries, and
surrounding cerebral tissue, samples for microscopic examination were
also taken bilaterally from the frontal, parietal, temporal, parietal, and
occipital lobes, as well as from the corpus callosum, left and right
hippocampus, right nucleus lentiformis, left nucleus dentatus, sub-
stantia nigra, pons, and medulla. A single sample was taken from each
location, except two from the left frontal lobe. From each sample, 3.5-
µm thick sections were prepared and stained with hematoxylin and
eosin. Microscopic examination revealed that the hemorrhage sur-
rounding the left ACA consisted mostly of partially lysed red blood cells
and abundant hemosiderin- and lipid-laden macrophages; proliferation
of blood vessels was detectable. Within the infarct in the ACA area, the
necrotic area showed abundant infiltration of lipid-laden macrophages
and prominent proliferation of blood vessels. No cystic changes were
detectable. These findings are consistent with a 3- to 4-week-old he-
morrhage and infarct.

Tissue samples from the left cerebral hemisphere showed, within
small arterioles, elongated slender, serpingated, slightly basophilic and
non-polarizable foreign particles. Their size each ranged from ap-
proximately 15 to 200 µm. Intravascularly, these particles were sur-
rounded by multinucleated cells, suggesting a foreign-body reaction
(Fig. 1 A and B). These foreign particles were detectable in each lobe of
the left cerebral hemisphere, but not in tissue samples from the right
cerebral hemisphere, cerebellum, or brain stem (Table 1).

Immunohistochemical staining for endothelial cells with CD34
confirmed the intravascular localization of the foreign bodies and
multinucleated cells (Fig. 1 C). The latter were CD68-positive, sub-
stantiating their macrophage lineage (Fig. 1 D). These findings were
consistent with 3-day- to 2-month-old polymer emboli [1]. The cerebral
tissue surrounding these emboli showed no pathological changes.

The cause of death certified was “intracerebral and subarachnoidal
hemorrhage from ruptured aneurysm of the left anterior cerebral ar-
tery.”

3. Discussion

Polymer coatings have several biomedical applications; they serve
to enhance the durability, accessibility, and safety of medical devices
such as orthopedic materials, antibacterial surfaces, and endovascular
devices [10]. Polymer subtypes include hydrophobic and hydrophilic
polymers, the latter being used as a surface coating on endovascular
devices. As the term “hydrophilic polymer” suggests, this material at-
tracts water and thus makes the surface of the device slippery. This
improves maneuverability of the endovascular device inside the vessel,
reduces resistance, and prevents tissue damage [1]. Hydrophobic
polymers are used for example in drug delivery and on implantable
devices, when contact between the surface and biofluids is to be
avoided [10].

Hydrophilic polymer coating embolism is a rarely reported, likely
under-recognized complication of endovascular procedures, where
fragments of the surface coating detaches, possibly via mechanical
abrasion, causing embolism in peripheral vessels. However, a retro-
spective series of 136 consecutive hospital autopsies showed an in-
cidence of polymer coating embolism as high as 13% [3].

Another study, based on myocardial histological samples collected
in autopsy from 40 patients who were subjected to percutaneous cor-
onal interventions, showed an incidence of 10% [11].

The usual sites for polymer coating embolism are the brain and
lungs, but emboli can also occur in other organs depending on the ac-
cess point of the endoscopic device and the site(s) of the polymer de-
tachment. Cerebral polymer coating embolism has been linked to a
range of intracranial procedures, e.g. angiography, coil embolization
and thrombectomy, but polymer fragments can be transferred to in-
tracranial blood vessels from more proximal locations through the
circulation [7].

While most polymer coating embolisms are subclinical, complica-
tions can, on the other hand, be severe, and fatal outcomes occurs as
well. The symptoms and signs resulting from cerebral polymer coating
embolism include constitutional ones, sensory and visual deficits,
ischemia, and seizures, depending on the location and extension and
the type of reaction induced by the embolism. Although the average
symptom onset is 1 to 2months, symptoms have developed as early as
one day and as late as 270 days after the procedure [6]. The first fatal
case of cerebral polymer coating embolism was described by Metha
et al, in 2009 [5]. The same authors have recently reviewed 32 cases of
intracranial polymer embolism following endovascular procedures and
found a mortality rate of 28% [7]. They also categorized changes in-
duced by such embolism in inflammatory, ischemic, or arterial ab-
normalities. The most common reaction was vasculitis or vasculopathy
(63%), followed by abscess or granuloma (38%), ischemic infarcts
(28%), hematomas (28%), white-matter changes (25%), and chemical
meningitis (22%) [7].

The emboli spread diffusely to the left cerebral hemisphere, invol-
ving every lobe, suggesting that fragmentation of the coating must have
taken place in the more proximal vasculature, most likely in the left
carotid artery. At the site of the emboli, the vessel wall showed a for-
eign-body reaction with multinucleated macrophages, which is con-
sistent with the embolism’s arising at the time of the aneurysm en-
dovascular treatment, 24 days before the fatal outcome [1]. Cerebral
tissue surrounding the emboli showed no pathological changes. Since
the patient suffered a subarachnoidal hemorrhage without regaining
consciousness, the clinical manifestations of the embolism, including
epileptic attacks, and its role as a contributing factor to death, are
unclear and remain a matter for speculation.

In conclusion, clinicians and pathologists should be aware of the
occurrence of this iatrogenic complication, in order to determine pre-
cisely its causes and actual incidence and, eventually contribute to as-
sisting manufacturers in developing safer polymer coatings. This case
report reiterates the utility of thorough neuropathological investigation
in cases with putative iatrogenic complications associated to
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endovascular treatment of cerebral aneurysm. Moreover, the occur-
rence of a polymer embolism may have significant medico-legal im-
plications. The effects of polymer embolism should thus undergo as-
sessment to disentangle ones arising from the original medical
condition from those arising from diagnostic and therapeutic proce-
dures. This is vital especially when assessing their potential role in
events leading to death.
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Fig. 1. Histological findings in cerebral arterioles. A,
B. Slightly basophilic elongated foreign bodies (ar-
rows) are visible adjacent to small blood vessels. HE-
staining. C. Immunohistochemical staining with en-
dothelial cell marker CD34 demonstrates the in-
travascular location of the foreign bodies next to a
narrow recanalized arterial lumen. D. Macrophage
marker CD68 labels the intravascular giant cells of
the foreign body reaction.

Table 1
Number of arterial emboli found in H&E stained sections from tissue blocks of
brain lobes. (one 3.5-µm-thick section for each block). One sample was taken
from each lobe, except two from the left frontal lobe. *The same number (18) of
emboli appeared in both left frontal lobe samples.

Right hemisphere Left hemisphere

Frontal 0 18*

Temporal 0 3
Parietal 0 18
Occipital 0 11
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