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A review of the literature for the preceding 20
years reveals that by radionuclide static imaging there
has been little improvement in the detection rate of
cerebral lesions (1-5). The overall accuracy of brain
seans has been reported from 81% to 84%. For
glioblastoma multiforme and meningioma, the detec-
tion rate is 90%-95%; for low-grade astrocytoma, 55%;
and for ischemic strokes, from 10% to 50% depending
on the elapsed time from the onset of symptoms. An
aneurysm must be at least 2.5 cm in diameter and an
arteriovenous malformation 3-4 c¢cm in diameter
before the information content is adequate for detec-
tion. In patients with transient ischemic attacks,
static imaging has been unrewarding (6, 7). Why has
there been little improvement in the detection of
cerebral lesions by static imaging in spite of improved
instrumentation and techniques? Visualization of ab-
normalities depends on a concentration of radioac-
tivity that is greater in the lesion than in the sur-
rounding tissue, and the mechanisms for nuclide
concentration are similar for nearly all of the agents
that have been used during the past 20 years. With
few exceptions the brain-imaging radiopharmaceuti-
cals are not target specific but depend on the non-
specific changes in vascular wall integrity (for exam-
ple, dedifferentiation or focal increased intravascular
volume, or shunts).

There are a number of lesions that may not be
apparent on static images, which include early
cerebral infarctions, early subdural hematomas, con-
cussion, arteriovenous malformations of less than
critical size for visualization, and neoplasms that are
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not sufficiently vascular or the vascular component is
not sufficiently dedifferentiated to contribute to a
preferential concentration of radioactivity. If
radioactivity does concentrate in a lesion, the
dynamic vascular character of the pathology has not
been revealed without the appropriate study. During
the first passage of the radiopharmaceutical, rapid se-
quential radionuclide images provide valuable infor-
mation on the dynamics of the vasculature. Rapid
imaging increases the sensitivity of the total study
because an increase, decrease, or no change in the
blood flow as reflected by the radiopharmaceutical,
has diagnostic meaning when correlated with the
static images. Correlations are made with both ab-
normal and normal scans, and the normal scan may
provide diagnostic information relative to the
character of the dynamic flow studies.

Technique. In order to obtain radionuclide im-
ages that provide the required information, precise
attention must be given to the technique used in the
study. The radionuclide bolus, method of in-
travenous injection, route of administration, patient
position, and shielding—each must be given con-
sideration.

Since the radionuclide bolus must transverse
more than a meter of vascular channels, mix with
blood from the inferior vena cava in the right heart,
pass through the pulmonary capillary bed, return to
the heart, and then be transported to the brain, a
“tight” bolus is required; that is, less than 1 one ml.
Two administrative techniques of the radionuclide
bolus are commonly used: the Oldendorf technique
(8) and the saline flush (9). Details of these
procedures can be found in the original articles.

Most commonly, intravenous materials are ad-
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ages demonstrated increased peripheral activity along
the left side that could have been a subdural
hematoma or superficial scalp trauma. The dynamic
study revealed irregular decreased perfusion of the
right middle cerebral artery (Fig 5). On the basis of
the increased superficial radioactivity on the left and
the decreased perfusion on the right, the interpreta-
tion was contracoup concussion or contusion with
vasospasm. Subsequent follow-up examinations did
not demonstrate evidence of subdural hematoma,
and the patient recovered completely.

Radionuclide angiography has proven most
useful in patients with cerebrovascular diseases.
Most of our patients with strokes usually are ex-
amined within several days after the onset of symp-
toms. Although static studies are almost invariably
negative, the dynamic studies are usually positive if
the site of the infarction is cortical. Figure 6 il-
lustrates diminished flow of the left middle cerebral
artery in a patient with a right hemiparesis. In addi-
tion to the localization of the decreased blood flow,
collateral flow can frequently be evaluated and fur-
nish prognostic information. In this patient there is
little evidence of collateral blood flow to the left
hemisphere. The probability of his regaining function
from this hemisphere is poor, which was borne out by
his subsequent course. In contrast, Figure 7 il-
lustrates another patient with a right hemiparesis and
decreased flow to the left hemisphere. In the sequen-
tial frames there is collateral blood flow to the left
hemisphere, and this patient’s prognosis is better. We
have found a good correlation between the status of
collateral blood flow (determined within a week after
the stroke) and recovery of function in the affected

side.
As stated earlier, increased, decreased, or no

change in perfusion does contribute to the differential
evidence in the diagnosis of cerebral lesions. For ex-
ample, a 40-year-old man developed right-sided
symptoms over a period of several months. The static
images revealed an area of increased activity of the
left cerebral hemisphere, limited to the cortex, and
correlated with the configuration of the rolandic
branch of the left-middle cerebral artery. From the
static images the lesion was interpreted as a possible
arteriovenous malformation, or as a lesser possibility,
a progressive stroke. The dynamic study (Fig 8)
demonstrated early concentration of radioactivity in
the correct location that persisted through the
dynamic sequence and did not ‘“wash out.” This
evidence suggested a neoplasm, probably an en-

plaque meningioma that was found at subsequent
surgery.

The position of cerebral radionuclide
angiography has been well established. In our ex-
perience, 75%-85% of diagnosis from brain imaging
is based on the dynamic studies. Improved techniques
and continued experience with nuclide angiography
can be expected to advance the diagnosis of central
nervous system lesions.
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