
We admitted a 52-year-old woman to
hospital for evaluation of a four-year
history of progressive cognitive im -

pairment, irritable affect, gait impairment and
incontinence. Thirty years earlier, she had under-
gone surgery and whole-brain radiotherapy (50
Gy in 25 fractions) for a right frontal oligoden-
droglioma. Her neurologic examination showed
paratonia, primitive reflexes, hyperreflexia and
difficulty initiating gait, despite preserved leg
strength. Cognitive testing demonstrated im -
paired memory, naming and comprehension, as
well as severe executive dysfunction as illus-
trated by impaired clock drawing1 (Figure 1).
Magnetic resonance imaging of the brain showed
postoperative changes and marked, abnormal, T2

signal hyperintensity involving white matter of
frontal and parietal lobes bilaterally (Appendix
1, available at www .cmaj .ca /lookup/suppl /doi:
10.1503/cmaj .101879  /-/DC1).

Based on the clinical and radiologic find-
ings, we diagnosed delayed radiation-induced
leu koencephalopathy. This disease may occur
months to several years following therapeutic
cranial irradiation, and incidence estimates vary
widely from 2% to 50%.2,3 Symptoms in clude
pro  gressive mental slowing and cognitive de -
cline leading to frontal–subcortical dementia. 
It may be accompanied by gait difficulties 
and urinary incontinence. Magnetic resonance
imaging will initially show progressive subcor-
tical atrophy, followed by periventricular white
matter changes and finally confluent white mat-
ter abnormalities, as in our patient. The degree
of abnormality on imaging correlates with cog-
nitive deficits.3

The risk of radiation-induced leukoenceph -
alopathy appears to be related to the total dose of
radiation (> 45–50 Gy), the concomitant use of
chemotherapy, age at the time of radiotherapy
and coexisting white matter disease such as mul-

tiple sclerosis or leukoaraiosis.2 Treatment is
supportive, because no specific therapies are
known to reverse the usually progressive course
of this illness.
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Figure 1: Clock drawn by a 52-year-old woman with
delayed radiation-induced leukoencephalopathy.
Performance was suggestive of executive system
dysfunction. Instructions were to set the clock at
“ten past eleven.” The patient performed very
slowly and showed poor planning in number place-
ment. She lost track after writing “8” (lower left),
resumed at “4” and completed numbers to “12.”
She wrote “10-11” after being cued, and then
added an extra “9” and “12.”  
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