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COILING-ASSOCIATED DELAYED CEREBRAL
HYPERSENSITIVITY: IS NICKEL THE LINK?

Nickel is increasingly used within neurointerventional
devices, despite nickel hypersensitivity being
common,1 leading some to question its potential to
cause CNS allergic reactions.2 Here we report a
nickel-allergic patient who developed symptomatic
postcoiling delayed cerebral hypersensitivity. The
case is similar to previous reports of postcoiling inflam-
mation,3,4 where allergy status was untested, but where

nickel exposure at the time of coiling may be a com-
mon factor.

Case report. A 60-year-old hypertensive woman
underwent coiling of an incidentally found right
terminal internal carotid artery aneurysm. Coiling
was performed using a transfemoral endovascular
approach, with general anesthesia and heparin. A
nickel–titanium (nitinol) guidewire enabled positioning
of an endovascular balloon5 across the aneurysm neck
following which platinum coils6 were placed. The
procedure and recovery were uneventful, although
the common carotid artery was very tortuous,
possibly causing more overall friction than is usual.

Nineteen days later, the patient presented with 2
episodes of sudden-onset left arm numbness and
clumsiness lasting 30 minutes each. She was treated
with heparin and warfarin on the presumption
that these were thromboembolic ischemic events.
However, subsequent magnetic resonance angiogra-
phy showed an appropriately occluded aneurysm,
with otherwise normal-appearing cerebral and
carotid arteries. Transcranial Doppler and EEG
were negative. MRI demonstrated multifocal
T2-hyperintense, enhancing, but unrestricted, le-
sions within the territory of the right middle and
anterior cerebral arteries (figure).

After another 15 days, the patient presented with
multiple further episodes of stereotypical left arm
weakness (,30 minutes), along with new, persist-
ing left facial weakness and dysarthria. Migraine,
seizures, and systemic symptoms were absent. Cere-
bral catheter angiography showed no abnormalities
of vessels or coiled aneurysm. Repeat MRI revealed
new T2-hyperintense lesions within the right mid-
dle cerebral artery territory. The following test re-
sults were unremarkable: complete blood cell count,
renal and liver function tests, glucose level, eryth-
rocyte sedimentation rate, C-reactive protein, and
fibrinogen, and serology for antinuclear antibodies,
antineutrophil cytoplasmic antibodies, HIV, syphilis,
and hepatitis B/C. CSF protein (0.44 g/L), white blood
cell count (1/mL), red blood cell count (31/mL), herpes
simplex, varicella-zoster, enterovirus PCRs and
oligoclonal bands were negative.

The patient was treated with IV methylpredniso-
lone (3 g over 3 days) followed by oral prednisolone

Comment:
Nickel-associated delayed cerebral hypersensitivity—
Recognition is key

This report of a 60-year-old woman describes an initially uncomplicated coil-
ing of an asymptomatic terminal internal carotid artery aneurysm via endovascu-
lar approach.1 A nickel-titanium guide wire was used to assist placement of
platinum coils. In subsequent weeks, she developed recurrent symptoms in the
ipsilateral middle cerebral artery/anteriorcerebral artery territories, each time asso-
ciated with multifocal, nonrestricting, T2-hyperintense lesions on MRI. Complete
evaluation found no intra-aneurysmal thrombus, CNS emboli, CNS infection, or
seizure. After the second event, the patient received steroids, markedly improving
her symptoms and resolving her MRI lesions. Skin patch testing revealed strong
reactivity to nickel but not to the balloon material.

This is the fourth case report of a delayed cerebral inflammatory syndrome
after cerebral coiling and the first to include positive nickel allergy testing. The
authors build a strong case for the existence of a delayed reaction due to hypersen-
sitivity to nickel agents (the guide catheter) used transiently during an endovascu-
lar procedure.

The strongest predictors of nickel sensitivity are atopy and prolonged contact
with jewelry. In patients without ear piercings, filaggrin protein mutations are also
associated with nickel sensitivity, since filaggrin chelates free nickel ions in the stra-
tum corneum, preventing allergic responses in the inner skin compartments. The lack
of genetic association in pierced patients is likely due to the bypass theory: metal
piercings bypass the skin barrier provided by filaggrin, triggering allergic response
in the inner skin compartments. Thus environmental exposure is a stronger risk than
genetic predisposition. Nickel can also cause systemic hypersensitivity reactions after
placement of implants (total knee arthroplasty, arterial stents, atrial septal defect/
patent foramen ovale closure devices), sometimes requiring removal. Research is
needed to determine whether focused skin patch testing will result in adequate iden-
tification of those at risk of developing systemic nickel hypersensitivity.

This case highlights the need for clinicians to have heightened suspicion of a sys-
temic metal reaction in patients with an unusual postprocedural complication, includ-
ing symptomatic, multifocal, cerebral hyperintensities after a catheter-based
procedure. Given the increasing utilization of intravascular procedures, and the high
prevalence of nickel allergies (;15%), such cases are likely to becomemore common.

1. Lobotesis K, Mahady K, Ganesalingam J, et al. Coiling-associated delayed cerebral
hypersensitivity: is nickel the link? Neurology 2015;84:97–99.
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(60 mg tapering to 0 over 6 weeks) and levetiracetam.
She had no further symptomatic episodes during this
period, or for 16 months subsequently (at time of
writing). Her MRI lesions improved over the same
time period. After treatment, skin patch testing with
a balloon similar to that used during the original pro-
cedure was found to be unreactive, whereas nickel
induced strong reactivity.

Discussion. Our patient developed an evolving
focal neurologic syndrome, associated with
T2-hyperintense brain lesions, that was spatially
and temporally related to an earlier carotid artery
aneurysm coiling. The facts that her lesions
enhanced without showing restricted diffusion
and that symptoms and MRI lesions responded
abruptly to corticosteroid therapy suggest an
inflammatory rather than ischemic or infective
etiology. The case is similar to that of 3 previously
reported patients3,4 who developed symptomatic
but self-limiting focal brain lesions after aneurysm
coiling primarily, but not exclusively, within

the arterial distribution of the treated aneurysm,
although in our case, symptoms were more recurrent,
and severe, prompting empirical corticosteroid therapy.

Most notably, in all cases, symptoms began 3–4
weeks after coiling—an interval that suggests delayed
hypersensitivity to a contact material at the time of
intervention.7 One publication speculated that the
use of bioactive, polyglycolic–polyactic acid platinum
coils—which enhance aneurysm inflammation and
eventual scarring—may be the responsible agent.4

However, in neither our case nor an additional case-
report were bioactive coils used. All the cases would
also have involved platinum coils, polymer-coated
catheters, and, at least in one other case, a balloon
to assist coiling. However, materials used in these
devices are hypoallergenic, and we tested our patient’s
skin subsequently for sensitivity to an equivalent
balloon, and found this to be negative. By contrast,
our patient showed strong contact hypersensitivity
to nickel—a metal implicated in most cases of endo-
vascular device–associated delayed hypersensitivity.7

In 2 of the previous cases, a nickel–titanium stent

Figure Patient imaging

(A) Catheterization of a tortuous right internal carotid artery with nickel-containing guidewire, prior to coiling. (B) Appropriately coiled right terminal internal
carotid artery aneurysm seen at the time of the patient’s neurologic syndrome, with no evidence for coil prolapse, thrombosis, recanalization, or vessel wall
irregularities. Inset shows aneurysm precoiling. (C) Fluid-attenuated inversion recovery MRI shows multifocal T2-hyperintense lesions within territories of
middle and anterior cerebral arteries within the first week of symptoms. (D) T1-weighted postgadolinium MRI shows target-like, centrally enhancing lesions.
(E) Lesions enlarged, developed de novo, or regressed over the first 3 weeks. (F) By 1 week after starting steroid therapy, the patient’s symptoms and brain
scan improved significantly.
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was inserted,3,4 while a third4 involved a balloon
guidewire system similar to that used in our case,
although its composition was unreported. In none
of the previous cases was nickel skin allergy status
reported, but positivity occurs in 17% of women
and 3% of men.1

Coiling-associated cerebral hypersensitivity ap-
pears to be a distinct syndrome that typically develops
1 month postprocedure. We show that a short course
of corticosteroids is an effective treatment for this,
and suggest that nickel hypersensitivity, possibly in
combination with other factors, e.g., procedural or
genetic, may be a unifying cause.
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VZV ENCEPHALITIS THAT DEVELOPED IN AN
IMMUNIZED PATIENT DURING FINGOLIMOD
THERAPY

We report the case of a 66-year-old woman with pro-
gressive relapsing multiple sclerosis (MS) who devel-
oped varicella-zoster virus (VZV) encephalitis while
on fingolimod despite vaccination. She presented with
a stuttering course over several weeks. Five months
after starting fingolimod, she was treated for a pre-
sumed MS flare with a 5-day course of high-dose IV
methylprednisolone. A brain MRI showed stable
chronic white matter lesions. She presented 18 days
later with transient word-finding difficulty, was diag-
nosed with a TIA, and started on aspirin and a statin.
She presented 9 days later after a generalized tonic-
clonic seizure; she had no history of prior seizures.
Levetiracetam was started, and dalfampridine was
stopped, with control of her seizures. During this
admission, MRI showed restricted diffusion and
T2 hyperintensity in the left caudate head. CSF had
glucose of 50, protein of 74, 13 erythrocytes, 133 leu-
kocytes (61% lymphocytes); VZV was detected by
PCR (other viral studies were negative; CSF VZV
immunoglobulin M and immunoglobulin G [IgG]
were not assessed). In the interval preceding this
admission, uveitis was diagnosed in her right eye;
while there were no skin vesicular lesions, in retrospect
we consider the uveitis a likely manifestation of VZV
infection. Fingolimod was stopped, and she was trea-
ted for 11 days with IV acyclovir, but her mental sta-
tus worsened 5 days after stopping acyclovir. A

subsequent MRI showed progression of the caudate
lesion (figure, A and B) thought to be caused by direct
parenchymal infection, so she was restarted on IV
acyclovir and steroids with clinical improvement and
eventual discharge to a rehabilitation facility.

Two months later, the patient was readmitted
with new ischemic infarctions in 2 vessel territories,
including the left globus pallidus (acute, figure, C
and D) and the left occipital lobe (subacute, not
shown). CT angiography showed stenosis only in
the right PCA, which was not associated with an
ischemic lesion. Her CSF was retested and found to
be negative for VZV, but the ischemic events were
attributed to delayed VZV vasculitis. She subse-
quently stabilized with no further seizures or ischemic
events over an 8-month follow-up period.

VZV encephalitis was unexpected in this patient
since she had had the chicken pox as a child and
had received the shingles vaccine 11 months prior
to her seizure (administered as preventative care for
patients over 60). Her serum IgG titers against
VZV were .100 EU/mL before initiation of fingo-
limod and at the time of VZV infection.

Her MS regimen included both natalizumab and
fingolimod in the previous year and 3 years on
Copaxone prior to that. She had received natalizumab
for 9 months, followed after a 2-month break by fingo-
limod 0.5 mg/day (starting 6 months prior to VZV
diagnosis). Before starting fingolimod, the patient’s
CD41 cells numbered 1,016 cells/mL and CD81 cells
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