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a b s t r a c t

Stroke-like migraine attacks after radiation therapy syndrome is a late complication of

cranial radiation. It typically presents as reversible, unilateral cortical signs and symptoms

such as confusion, hemiparesis, seizures, and headaches. Magnetic resonance imaging is

also required for diagnosis, demonstrating cortical linear gadolinium enhancement.

Typically, these magnetic resonance imaging findings resolve as patients experience par-

tial or complete improvement in their symptoms and signs after a few weeks. Although a

very rare condition, it is becoming increasingly observed as survival rates from brain tu-

mors improve. In this report, we describe a typical case of stroke-like migraine attacks after

radiation therapy syndrome and present a review of the literature.

© 2017 the Authors. Published by Elsevier Inc. under copyright license from the University

of Washington. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

As the survival from brain tumors improves, complications of

brain radiotherapy are being increasingly observed [1]. One of

these consequences is stroke-like migraine attacks after ra-

diation therapy (SMART) syndrome. SMART syndrome occurs

as a late complication of cranial radiation [2]. It occurs with

both focal and whole brain radiotherapy, and although the

exact radiation dose is not known, most cases are reported to

have received at least 50 Gy [2,3]. The pathophysiology of

SMART syndrome is not known entirely, but multiple factors

thought to contribute include radiation vasculopathy with

endothelial dysfunction, neuronal injury as well as genetic

and metabolic factors [2].

SMART syndrome typically manifests as reversible, uni-

lateral cortical signs, and symptoms beginning years after

cranial irradiation. Typically, these symptoms then partially

or completely resolve in a few weeks [2]. According to the

diagnostic criteria proposed by Bartleson et al, later revised by

Black et al, symptoms can include visuospatial defect,

confusion, hemiparesis, aphasia, seizures, and headaches. A

previous history of cranial radiation is also necessary for

diagnosis. SMART syndrome is a diagnosis of exclusion, and

thus other causes such as tumor recurrence must be ruled out
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[4,5]. Magnetic resonance imaging (MRI) demonstrating

cortical linear gadolinium enhancement is required for diag-

nosis. SMART syndrome is a very rare condition, with 42

documented cases reported by a 2015 review [6].

Case report

A 63-year-old retired truck driver presented with a 1-week

history of dysphasia, headache, and right-sided sensory

symptoms. This was on a background of a low grade

temporoparietal astrocytoma, diagnosed 11 years prior, and

having received radiotherapy 9 years beforehand (with a

total radiation dose of 52.2 Gy over the course of 6 weeks).

Recent follow-up MRI had demonstrated a left greater

than right radiation leukoencephalopathy and some residual

low-grade tumor. He had been diagnosed with complex

partial seizures some years prior and commenced on lamo-

trigine. Compliance had been erratic in the week before

admission.

Examination demonstrated a predominantly receptive

dysphasia and a right inferior quadrantanopia. Computed

tomography and computed tomography angiogram demon-

strated no new abnormalities. He was diagnosed initially with

migraine with aura. He deteriorated over several days devel-

oping a complete hemianopia, dense hemiplegia, and wors-

ening dysphasia headache and drowsiness. A clinical

diagnosis of SMART syndrome was made.

An MRI was obtained and T1-weighted imaging post-

gadolinium administration showed new cortical enhance-

ment peripheral to the known temporoparietal tumor, with

subtle cortical enhancement extending into the left occipital

lobe (Fig. 1). Subtle linear cortical restricted diffusion was also

seen in areas of contrast enhancement (Fig. 2). He subse-

quently developed treatment refractory complex partial sta-

tus epilepticus, requiring additional clobazam, intravenous

levetiracetam, valproate, and eventually midazolam infusion.

An electroencephalogram demonstrated left-sided periodic

lateralizing epileptiform discharges.

Follow-up MRI 3 weeks later demonstrated resolution of

the restricted diffusion and cortical enhancement, confirming

diagnosis of SMART syndrome. Tumor size was stable

throughout this period, suggesting that tumor progression

was not responsible for the patient's presentation (Fig. 3). To

date there has been clinical improvement but incomplete

resolution, and the patient was discharged after 7 weeks for

ongoing rehabilitation.

Discussion

This report demonstrates a case of a rare, but increasingly

described condition. This patient presented with the hall-

mark features of SMART syndrome. He had received a rela-

tively high dose of cranial radiation years earlier and

presented with slowly evolving hemispheric migraine-like

symptoms. MRI findings of unilateral cortical enhancement

in the parietooccipital region were consistent previous re-

ports, and resolution of MRI findings mirrored improvement

in the patient's clinical condition. MRI findings and the clin-

ical syndrome evolved before the development of status

epilepticus.

SMART syndrome is a diagnosis of exclusion. The clinical

and radiological features most closely mimic mitochondrial

encephalomyopathy lactic acidosis and stroke-like episodes

and status epilepticus with “Todd's paresis.” Other

Fig. 1 e T1-weighted images postgadolinium administration. At the time of presentation (left), cortical enhancement can be

seen peripheral to the known temporoparietal tumor (arrow), which also extends into the left occipital lobe. Subtle occipital

gadolinium enhancement can also be seen (marker). Both these findings have resolved on follow-up imaging 3 weeks later

(right).
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