] Editorial .

Perihematomal edema as predictor of outcome

Intracerebral hemorrhage (ICH) is the most serious
form of stroke, with over two-thirds of patients either
dying or left permanently disabled from the condition.
It is well recognized that the location, initial volume
at presentation, and subsequent degree of growth of
the hematoma of ICH are critical determinants of the
prognosis, for which early intensive blood pressure (BP)
lowering!"! and targeted surgical decompression/®
offer the best opportunities to benefit the patient. As
perihematomal edema, a component of ICH, contributes
to the resulting mortality and morbidity, it lends itself
to being an additional therapeutic target in this disease.
However, it is a complex process that involves several
pathophysiological mechanisms, ranging from the
hydrostatic pressure of the hematoma to subsequent
toxic effects of breakdown products resulting from
coagulation cascade activation and erythrocyte lysis as
part of the natural process of hematoma resolution.’!
Thus, although perihematoma edema and hematoma
volumes are strongly correlated, there is less conclusive
evidence regarding role of perihematomal edema itself as
being an independent prognostic factor over and above
the hematoma.

The article by Gupta et al. provides further support for
the hematoma being the pivotal prognostic determining
factor in ICH, but it also suggests that relative
perihematomal edema is a good prognostic sign.!
These latter findings are somewhat counter-intuitive,
as they imply that patients with greater cerebral edema
response to the underlying hematoma have a better
outcome. However, it could also imply that patients
with early cessation of hemorrhage, or clot retraction,
relative to the surrounding edema, have better outcomes.
There is some support for this hypothesis in a study
showing that baseline relative perihematomal edema
(<20 hours of onset) was strongly associated with
improved functional outcome (odds ratio [OR] 0.79 per
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10% increase; P = 0.02) but not mortality.’! However,
another study indicates that relative perihematomal
edema at presentation predicts early neurological
deterioration (OR 22.6, P = 0.009),! while other studies
found that relative edema at 48-72 hours had no relation
with either early neurologic deterioration” or death/
dependency at 90 days.?!

Methodological differences in definitions, case
selection, timing and measures of outcome likely
contribute to the discrepancies in results across studies.
It is quite plausible, though, that the etiology and
significance of, and thus therapeutic approach toward,
perihematomal edema will differ over the course
of ICH. Early after the onset of ICH, the degree of
perihematomal edema follows closely with the volume
of hematoma, as it is directly related to extraversation
of serum from the pressure of the hematoma. In
which case, reduction (even decompression) of
hematoma is the most direct therapeutic approach.
Beyond 72 hours, though, perihematomal edema has a
strong component of toxicity from the iron, thrombin,
and other blood products, as well as local natural
reactive inflammation. While subsidiary analysis of the
INTERACT? trial will likely shed light on any benefits
of effective control of BP beyond the first 24 hours,
other therapeutic approaches at this time that are
under investigation include the use of iron chelation
with deferroxamine.®!

Current treatment of perihematoma edema is directed
at managing raised intracranial pressure (ICP), and
especially if there is hydrocephalus. The principles of
managing ICP in ICH are borrowed from experience in
traumatic brain injury where there is a strong emphasis
on maintaining adequate cerebral perfusion pressure
according to the status of cerebral autoregulation,
although there is much controversy over the use of
ICP monitoring at all, let alone by what is the most
appropriate location site in the brain.'” ICH patients
with a Glasgow Coma Scale score of 8 or less, evidence
of transtentorial herniation, significant intraventricular
hemorrhage or hydrocephalus, should be considered
for ICP monitoring and aggressive treatment. Further
research is required to better elucidate the prognostic
significance of perihematoma edema in ICH and to
translate the mechanistic data into the clinical domain.
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