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A
s MRI technology has im-
proved, we are now able to
detect many things that we
couldn’t see before. This is
much akin to having stronger

glasses, or perhaps a more powerful mag-
nifying glass. However, just as with a
magnifying glass, objects viewed may
appear larger (and more significant) than
they really are. MRI-detected microb-
leeds are a case in point. In a recent
paper,1 investigators reported the superi-
ority of MRI in detecting intracerebral
hemorrhages using a special, though
widely available, MRI sequence called
GRE (gradient recall echo). 

Simply put, these sequences can detect
even microscopic quantities of blood, and
may be very useful in the diagnosis of
patients with cerebral hemorrhage, such
as individuals with hemorrhage related to
amyloid angiopathy, cavernous angiomas
and other similar conditions with an
increased propensity to cerebral bleeding.
It seemed effective in theory, which
helped generate a great deal of excitement
in the vascular care community, but it
becomes less interesting when one looks
for ways to apply this information in a
clinical situation. 

Small Bleeds, Big Pictures
While it was originally thought by many
that this neuroimaging technique could
help detect hemorrhage, it turned out
that such microbleeds are fairly common.
So, much like the subject under a magni-
fying glass, the clinical significance of
these MRI detected microbleeds may be
substantially exaggerated. While some
investigators have suggested that such

microbleeds increase subsequent bleeding
risk,3,4 particularly in patients receiving
thrombolytic therapy, the prospective evi-
dence supporting this supposition is lim-
ited, especially in patients without overt
cerebrovascular disease. The information
also leaves it completely unclear whether
this theoretical bleeding risk is out-
weighed by the substantial established
clinical benefit of thrombolysis on stroke
outcome. 

Nevertheless, based upon the results of
these scans, some neurologists are exclud-
ing patients from treatment, including
not only throm-
bolytic therapy but
also antithrombotic
treatment. This is
especially problem-
atic for cases where
intravenous tPA is
indicated, since the
NINDS study that
led to the approval
of tPA for acute
ischemic stroke em-
ployed only CT for
exclusion of hemor-
rhage. 

In a similar way,
it remains very un-
certain whether ce-
rebral microbleeds
on MRI increase the
long-term risk of
hemorrhagic com-
plications, although
the evidence sup-
porting this supposi-
tion is somewhat
more substantial.

A Closer Look at Close Looks
In the aforementioned study,1 200 pa-
tients were scanned with both MRI and
CT within six hours of symptom onset.
Not surprisingly, MRI was superior for
the detection of chronic hemorrhage.
MRI identified such small microbleeds in
72 patients compared with only 29 by
CT (P<0.001). However, as noted above,
the clinical relevance of these findings,
particularly in acute stroke patients, is
uncertain. Also unclear is the significance
of MRI-detected asymptomatic hemor-
rhagic transformation of a (generally)
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large cortical infarct in the sub-acute
period in a stable or improving patient. It
is common to see such regions of hemor-
rhage if you look for them under MRI,
and it’s also common for such minor
bleeding not to be seen on CT. Bearing
that in mind, it is possible that the
threshold of hemorrhage visible on CT
defines the limit of clinical significance
for small post-infarct bleeds.

In contrast, there was no advantage to
MRI in the identification of acute hem-
orrhage (n=25). Disturbingly, there was a
13.8 percent (four out of 29) rate of false
negative MRI (i.e., CT positive, MRI
negative), of which one false negative was
a subarachnoid hemorrhage, clearly a sit-
uation in which it is best to avoid throm-
bolysis or antithrombotic treatment.
Moreover, MRI was positive while CT
was negative in four out 29 cases. 

As noted above, the clinical impor-
tance of such small asymptomatic hemor-
rhagic transformation is uncertain. It is
also quite unclear whether the risk of
clinically significant cerebral bleeding in
these patients is actually high enough to
warrant avoidance of thrombolysis or
antithrombotic therapy in these patients.
This is particularly important given the
already very low number of patients
receiving thrombolytic therapy, which is
commonly reported to be around three
percent. 

Finally, there is the problem that 
the appearance of hemorrhage on MRI
varies in a well-defined and under-
stood but complex manner, depending
on the amount of time that has tran-
spired since hemorrhage occurence and
the MRI pulse sequence employed, mak-
ing MRI detection of hemorrhage more
difficult than CT for the non-expert,
who may be called upon to interpret the
MRI and make therapeutic decisions 
in hyperacute situations, when expert
radiographic interpretation may not be
available.

Applying Theory to Practice
Surprisingly, based upon the results of
Kidwell et al., it was suggested in the
accompanying editorial5 that MRI should
be used instead of CT in the assessment
of hyperacute stroke patients due to its
ability to better identify cerebral hemor-
rhage. Given the substantial combined
“false positive” and “false negative” rate in
these patients (26 percent), this conclu-
sion is questionable, particularly since the
acute bleeds are of the sort we are most
interested in identifying during the
hyperacute phase of stroke. Also, consid-
ering the already very low number of
individuals that are currently receiving
thrombolysis, it seems inappropriate to
deprive patients of thrombolytic therapy
simply because of a theoretical concern
over bleeding risk. Far more data need to
be gathered before advocating such an
approach in a clinical setting. 

In most institutions, CT is more read-
ily available than MRI, especially after
hours. CT scans can generally be com-
pleted more quickly than MRI and are
useful for screening for metal or other sit-
uations where MRI is contraindicated or
not required. While MRI may provide
more information than CT—especially if
diffusion-weighted imaging, perfusion
imaging, MR angiography and GRE are
incorporated—in the hyperacute setting
where the essential requirement is to
exclude overt hemorrhage, CT may still
be the preferred method. 

The identification of MRI-positive
but CT-negative cerebral hemorrhage
may be similar to the MRI detection of
spinal abnormalities, which are known to
have only a weak relationship to clinical
disability in most cases.2 Before jumping
to conclusions regarding causality, it is
important to clearly characterize the rela-
tionship between MRI detected findings
and outcome. It seems premature to
declare that MRI is clinically superior to
CT on this basis. Although MRI appears

to have significant advantages over CT in
the assessment of stroke patients, the
identification of a cerebral hemorrhage is
not one of them. 

Reading the Results
This study illustrates the perils of the
interpretation of clinical trial results, even
by experts. We all want to find a way to
better diagnose and treat our patients, but
if we are not cautious our well-inten-
tioned efforts will be ineffective in situa-
tions where time is of the essence. 

While it may not be what we want to
hear, we must be aware that all studies, no
matter where they are published, require
the same degree of analysis and scrutiny.
Only in this way can we make appropri-
ate informed decisions regarding the
application of research findings to our
patients. PN
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