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Abstract
Background and purpose: In recent years, the use of coiling has gained increased popu-
larity for the treatment of intracranial aneurysms, and stroke physicians are confronted 
with rare pathologies associated with this relatively new and evolving treatment method, 
such as embolization of pieces of the polymeric filaments from the coils and a subsequent 
inflammatory response. In particular, white matter enhancing lesions are a rare complica-
tion after aneurysm endovascular therapy (EVT), suggesting a foreign body reaction to 
shedding of hydrophilic coating from the endovascular devices into the blood stream. The 
description of such a case aims to raise the clinicians' awareness of the symptomatic de-
layed and recurring inflammatory changes that may occur after endovascular aneurysmal 
treatment with the use of coiling devices.
Case description: A 64- year- old woman underwent coiling of a ruptured right posterior 
communicating artery aneurysm. She was asymptomatic after EVT. One year later, she 
presented with headache, acoustic hallucinations, paresthesias and left arm weakness. 
Brain magnetic resonance imaging (MRI) revealed multiple enhancing white matter le-
sions in the right hemisphere. She was treated with pulse intravenous methylpredniso-
lone, followed by oral prednisolone; all clinical symptoms resolved and imaging findings 
improved substantially. Two years after tapering the steroids, follow- up symptoms re-
curred and repeat brain MRI revealed new enhancing white matter lesions.
Discussion and conclusions: There is an increasing number of similar reports of enhanc-
ing white matter lesions after coiling of intracranial aneurysms, with the incidence esti-
mated to be between 0.5% and 2.3% in different cohort studies. Close monitoring for 
the appearance of new neurologic symptoms that could suggest delayed brain reactivity 
should be recommended.
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INTRODUC TION

In recent years, the standard of care for treatment of cerebral aneu-
rysms has significantly shifted towards endovascular therapy (EVT) 
rather than open surgical approaches, and coiling has gained increased 
popularity [1]. Clinicians may be confronted with rare pathologies as-
sociated with this relatively new and ever- changing treatment modal-
ity, such as embolization of pieces of the polymeric filaments from 
coils, potentially causing delayed inflammatory response [2].

We present the case of a 64- year- old woman who developed 
symptomatic delayed and recurring vasogenic edema after coiling of 
a ruptured right posterior communicating artery aneurysm.

C A SE REPORT

A 64- year- old woman presented in the emergency department with 
subacute- onset tension- type headache, acoustic hallucinations, par-
esthesias and weakness of the left arm. Medical history included 
non- traumatic subarachnoid hemorrhage 1 year previously, due to an-
eurysm rupture of the right posterior communicating artery, which was 
successfully treated by EVT, leaving no residual symptoms. The endo-
vascular procedure was reported to be uneventful, with no complica-
tions. Also, platinum coils were used during the procedure (Figure 1a).

At the emergency department, brain computed tomography 
was conducted and revealed right temporoparietal hypodense le-
sions, which were mostly confined to the white matter (Figure 1b). 
An electroencephalogram was also performed, showing only focal 
slow- wave activity in the right temporoparietal area due to the 
underlying cerebral lesions, with no epileptiform discharges. Brain 
magnetic resonance imaging (MRI) confirmed temporoparietal white 
matter lesions in the right cerebral hemisphere, without restricted 
diffusion, indicating vasogenic edema (Figure 1c– d). Furthermore, 
susceptibility- weighted imaging (SWI) showed low- signal spots 
within the lesions, suggesting the presence of paramagnetic mate-
rial, while post- gadolinium T1- weighted sequences demonstrated 
slight gadolinium enhancement of the lesions (Figure 1e,f).

For the differential diagnosis of vasogenic edema, blood and ce-
rebral spinal fluid (CSF) laboratory examinations were performed, 
and these tested negative for electrolytic, infectious, neoplastic 
and autoimmune disorders. More specific immunological testing, 
such as anti- myelin oligodendrocyte glycoprotein serum antibody, 
oligoclonal bands and immunoglobulin G index in the CSF were also 
negative for any demyelinating disorders of the central nervous sys-
tem, including acute disseminated encephalomyelitis. Furthermore, 
peroxisomal panel, arysulfatase- A, very- long- chain fatty acids and 
paraneoplastic panel were normal. Primary central nervous sys-
tem lymphoma was excluded, predominately on the basis of the 

F I G U R E  1  (a) Baseline computed tomography (CT) angiography showing coils in the right posterior communicating artery (arrow). (b) 
CT of brain demonstrating cerebral vasogenic edema. (c) Axial fluid- attenuated inversion recovery sequence showing diffuse white matter 
hyperintensities in the right parietal lobe without diffusion restriction on apparent diffusion coefficient maps (d). (e) Axial susceptibility- 
weighted imaging showing low- signal spots (dotted circle) within the lesions, suggesting the presence of paramagnetic material. (f) Axial T1- 
weighted image showing slight gadolinium enhancement of the lesions (dotted circle)
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neuroimaging findings, since lymphoma appears as a homogenously 
enhanced lesion with restricted diffusion on MRI. Additionally, cy-
tology in CSF analysis was negative. Posterior reversible encepha-
lopathy syndrome was also included in the differential diagnosis, but 
was considered highly unlikely due to atypical radiological features 
of the patient, since the white matter lesions were restricted in one 
hemisphere and no predisposing factors were present. Cerebral am-
yloid angiopathy- related inflammation (CAA- RI) was another debat-
able diagnosis for our case. However, both the white matter lesions 
and, more importantly, the low SWI signal spots, which could repre-
sent microbleeds in the case of CAA- RI, were restricted unilaterally, 
in contrast to the expected multifocal involvement in CAA- RI. The 
additional finding of the apolipoprotein E ε3/ε3 genotype in our pa-
tient also argued against CAA- RI diagnosis. Finally, the patient did 
not consent to undergo a brain biopsy, which would have offered 
more conclusive results for confirmation of the diagnosis of enceph-
alopathy associated with immune reaction against coiling.

Based on the medical history and neuroimaging findings, the diag-
nosis of encephalopathy associated with immune reaction to coiling 
was finally speculated as an exclusion diagnosis and the patient was 
treated with steroid pulse therapy. An immediate treatment response 
with total improvement was noted and follow- up MRI at 30 days 

confirmed a significant reduction of white matter lesions. However, 
2 years after slowly tapering the steroids, the patient experienced 
a clinical relapse (headache, dysarthria, left upper arm tingling and 
weakness), and brain MRI demonstrated exacerbation of the va-
sogenic edema, coupled with new enhancing lesions and low- signal 
spots within the recurrent white matter lesions on SWI (Figure 2).

DISCUSSION

White matter enhancing lesions are a rare complication after aneu-
rysm endovascular therapy suggesting a foreign body reaction due 
to shedding of hydrophilic coating from endovascular devices into 
the blood stream [2]. Over the last few years, there has been an in-
creasing number of similar reports of enhancing white matter lesions 
following coiling of intracranial aneurysms (Table S1).

The incidence of immune- mediated leukoencephalopathy in pa-
tients treated with EVT for intracranial aneurysms was estimated to be 
between 0.5% and 2.3% in various cohort studies [3– 5]. Interestingly, 
the vast majority of the cases were women, aged 41– 65 years. This 
reaction was mostly observed several weeks after the EVT procedure 
with a maximum interval of 12 months, which was also noted in our 

F I G U R E  2  (a) Axial T2- weighted and (b) fluid- attenuated inversion recovery sequences showing reappearance of white matter 
hyperintensities in the right hemisphere without diffusion restriction on apparent diffusion coefficient maps (c) following corticosteroid 
tapering, 2 years after the patient's initial presentation. (d) Axial susceptibility- weighted imaging showing low- signal spots (dotted circle) 
within the lesions. (e) and (f) Axial T1- weighted images showing gadolinium enhancement of the new white matter lesions (arrows)
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patient. Out of the 45 patients described in the literature so far, only 
four had undergone brain biopsy, which was characteristic in three 
cases, demonstrating granulomatous reaction surrounding foreign body 
materials [6,7]. The presumed pathophysiological mechanisms include 
granulation reaction caused by foreign body emboli from the hydro-
philic coating of procedural devices, contrast- induced encephalopathy 
and nickel or bioactive polyglycolic/polylactic acid coil sensitivity [4].

All published cases share common neuroimaging findings: T2- 
fluid- attenuated inversion recovery white matter hyperintensities, 
mostly at the distribution of the parenting vessel used for endovas-
cular coiling, with patchy gadolinium enhancement. Scattered lesions 
with low SWI signal in the regions with white matter hyperintensi-
ties were also reported, as was the case in our patient [3,4,7]. Those 
lesions could represent microembolic paramagnetic materials from 
the coiling. Regarding treatment management, steroid pulse ther-
apy, followed by oral prednisone resulted in significant clinical and 
neuroimaging improvement for the majority of patients. However, 
steroid dependency and clinical and radiological deterioration after 
steroid cessation are possible complications and highlight the need 
for prolonged immunosuppressive therapy [3,7,8].

In summary, clinicians should be aware of delayed brain reactivity 
following coiling of cerebral aneurysms, consider this complication as 
part of the differential diagnosis of vasogenic edema confined to one 
vascular territory, and monitor closely for the appearance of new neu-
rologic symptoms. Finally, corticosteroid tapering may be associated 
with relapse of clinical symptoms and enhancing brain lesions.
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