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becomes clinically essential to consider what preventive measures can be taken to lessen if not prevent
late effects of therapy.

Patients who, for treatment of various cancers, received radiation to the head and neck would
logically be the persons whom one might look for cardiovascular disease with neurologic sequelae as a
potential adverse treatment result due to vascular injury. However, we should also remain aware of
arterial occlusive disease in arcas other than the head: subclavian, axillary and aorta complications
have been reported and are the subject of research in surgical management for relief of extremity
ischemia, and vascular hypotension (1).

Stroke (cerebrovascular accident) is known to be a late, though perhaps uncommon, sequelae of
radiation therapy for childhood brain tumors (2). Mitchell et al. in a report of eleven children seen at
the Children’s Hospital of Los Angeles, reported strokes occurring six to forty-eight months after
completion of treatment. The authors postulated that the stokes and transient ischemic attacks seen in
these children were due to damage to medium and large intracranial vessels which the children
suffered in addition to variable amounts of mineralizing microangiopathy. Omura et al. retrospectively
cevaluated thirty-two patients, after excluding patients who had tumor progression, treated for brain
tumors at their institution. The children had neurologic followup and serial magnetic resonance
imaging for 1.3 to 14 years after therapy. Cerebral vasculopathy developed in six children two to
thirteen years after radiation therapy. They found a difference in the mean radiation exposure dose
when the six children with subsequent stroke (n=3) or transient ischemic attack (n=3)were compared 1o
those who did not have these neurologic sequelae. They also found that the occlusive changes in the
major cercbral arteries were present and detectable on serial MRE In the three patients with transient
ischemic attacks the changes lead to encephaloduroarteriosynangiosis. These patients have had no
further neurologic sequelae reported (3).

If survivors of childhood cancer are shown to have a higher incidence of stroke than would be
expected for age, their preventative care should include a focus on minimizing stroke risk factors to the
extent possible. If they are found to have a significant component of extracranial carotid discase, they
may be considered for carotid endarterectomy. The North American Symptomatic Carotid
Endarterectomy Trial (NASCET) affirmed the efficacy of carotid endarterectomy as prophylactic
therapy for persons with transient ischemic attacks or non-disabling strokes and 70-99% stenosis of the
ipsilateral carotid artery (4). If they have intracranial discase that would be amenable to
encephaloduroarteriosynangiosis, they may be considered for that procedure instead.

The phenomenon of delayed radiation necrosis with its accompanying stroke like episodes and
seizure activity in the setting of gradual onset dementia is a known complication of cranial irradiation.
However, the prevalence of stroke in this cohort, without clinical or radiographic evidence of radiation
necrosis injury would be of interest and of possible clinical importance. The cognitive difficultics that
can be associated with subcortical infarction as well as the physical difficulties that can be associated
with cortical injury represent possible detractors from the quality of life of the survivors.

Study design:

1. Outcome of interest: stroke after completion of cancer treatment

2. Study population: For the case-case analyses, our study population is the entire CCSS cohort.
We will compare rates of stoke among those in different treatment groups and different cancer
types, while controlling for factors such as age at diagnosis and gender. For the studies that
use sibling controls, our study population is that CCSS cohort and the sibling controls. We
will compare stroke rates among the siblings to those of any number of subgroups of the
survivors (subgroups based on treatment and cancer type), while controlling for age. gender,
and anything else relevant. Similarly, we will compare age and gender specific NHIS
prevelences to that of several subgroups of the CCSS survivors.

3. Explanatory variables: age at diagnosis, age at interview, ethnicity, gender, type of treatment:
surgery only, radiation only, chemotherapy only and treatment -with limitation of detailed
analysis to those paticnts who received radiation to the head (interest in the circle of Willis
and internal carotids) and/or neck (carotid region).
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