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A comparison between radiocontrast and ra-
dionuclide angiography was made in 272 pa
tients with cerebrovascular disease. The radio-
nuclide studies showed a 58% true-positive rate
and 11% false-positive rate. The true-positive
rate for patients with unilateral carotid artery
disease was 66%. These results were similar to
those of other reported series (63% true posi
tive and 11% false positive). Therefore, radio-
nii<-H<li-angiography is not recommended as the

major screening procedure in cerebrovascular
disease.

Radionuclide cerebral angiography has been used
widely since its introduction in 1966 (1-5). There
are several good reviews of this subject that describe
angiographie results in neurological conditions in
cluding tumors and cerebrovascular disease (6-10).
If this procedure is to be a significant addition to
the diagnostic and screening procedures available for
the study of cerebrovascular disease, it should be
accurate enough to record the presence of vascular
abnormalities in a high percentage of patients with
clinically significant diseases. As yet, there are in
sufficient numbers of cerebrovascular cases reported
in specific literature series to give an accurate
appraisal of true-positive and false-positive rates ob
tainable from this radionuclide procedure. The pur
pose of this study is to compare the results of
radionuclide angiography with radiocontrast angiog
raphy in the diagnosis of disease in the major ar
teries of the head and neck. A retrospective chart
review of hospitalized patients referred for radio
nuclide cerebral angiography and brain imaging re
sulted in 272 cases that could be used for this com
parison study.

MATERIALS AND METHODS

The chart review was of patients referred to the
Methodist Hospital Radioisotope Dept. for radio
nuclide imaging of suspected intracranial pathology.
The radionuclide cerebral angiography was per

formed with 9!)n'Tc-pertcchnetate, 1 mCi/10 Ib

weight. No choroid plexus blocking agent was given.
A Nuclear-Chicago Pho/Gamma III was set for the
Â»!imjcphotopeak with a 15% window. Either the
standard 4,000-hole or the high-resolution collimator
was used. The patients were positioned for an an
terior view of the head and neck. The !>i>n'Tc-pertech-

netate was injected intravenously, usually in a small
volume (<0.5 ml). To minimize the length of the
bolus, a fast-dose delivery was used combined with
a postinjection tourniquet release. Immediately after
the injection, three Polaroid pictures were obtained
of the CRT. The counting rate was used to determine
the duration of each exposure. The first picture
(0-5K) generally detected the flow through the
carotid and vertebral arteries. The vertebral arteries
were not visually separable from the carotids. The
second picture (5-1 OK) usually recorded the flow in
the middle and anterior cerebral arteries and the dif
fuse activity throughout the cerebrum as the bolus
entered smaller vessels. The third picture (10-25K)
generally showed the superior and lateral venous
sinuses. Pictures adequate for study were obtained
98% of the time. Thirty minutes or more after the
injection, the static brain imaging pictures were ob
tained.

The classification of the 500 charts reviewed are
shown in Table 1. Of these 500, 356 cases had a
radiocontrast cerebral angiogram; the following were
excluded from the comparison study: tumors, hema
tomas, A-V malformations, aneurysms, and six of
the infarctions. The six infarctions were excluded
because no vessel involvement was found by the con
trast angiography.

The radiocontrast angiograms performed for the
272 patients included in the comparison study were
as follows: both carotids and both vertebral arteriesâ€”
86; both carotids and one vertebral arteryâ€”36; both
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TABLE 1. DIAGNOSTICCLASSIFICATIONPatients

with radiocontrastcerebralangiogram'TumorHematoma:

subdurai (5); intracerebral(6)A-V
malformation (7); aneurysm(2)InfarctionCerebrovascular

diseaseArterial

irregularityNormalTotalPatients

without radiocontrastcerebralangiogram:Discharge

diagnosis â€”strokeNo

cerebrovasculardiseaseUnsatisfactory
radionuclideangiogramTotal

number of chartsreviewed*

A radionuclide angiogram wasperformedpatients.581192012118119356for all1611612500500

TABLE 2. ABNORMAL INTRACEREBRAL ARTERIES
WITH NORMAL CAROTIDS

Radionuclide Radiocontract Number of Patients

Abnormal
Abnormal
Normal
Normal
Normal

Abnormal
Normal
Abnormal
Normal
Abnormal

11
9
7
7
8'

" It would not be expected that the involved arteries (ver

tebral, basilar, and posterior cerebral) would be seen in an
anterior angiogram. Generally, the contrast angiograms were
lateral projections whereas the radionuclide angiograms
were anterior projections.

TABLE 3. ABNORMAL CAROTIDARTERIESComplete

unilateralocclusionPartial
unilateralocclusionUnilateral

arterialplaqueComplete
bilateralocclusionComplete
unilateral occlusionwithcontralateral

narrowingBilateral
disease without occlusionNumber

ofabnormalangiogramsRadio-

Radio-contrast

nuclide24

2325
107
45

115

1517
5

TABLE 4. CLINICALLY SIGNIFICANT CEREBRAL
VASCULAR DISEASE NOT FOUND

Radiocontrast
findings N

Radionuclide angiograms:
Number of abnormal

Normal
Marginal arterial

irregularity

119

18

15

0

carotid arteriesâ€”113; and one carotid arteryâ€”37.
Of these patients, 43 eventually had surgical repair
of their carotid lesions.

The radiocontrast angiogram was accepted by us
as the definitive test proving the presence or absence
of cerebral vascular disease. The exception was in
16 patients who had normal radiocontrast angio
grams classified as abnormal because clinical or au
topsy evidence was diagnostic of cerebrovascular
disease. The true-positive and false-positive rates
were calculated by the Lusted method (//) and as
outlined and applied to nuclear medicine procedures
by Haynie, et al (72).

RESULTS

In Table 2 are shown the results in patients who
had abnormal intracerebral vessels with normal ca
rotids. Because the radionuclide studies were of the
anterior view, a separate category is shown for the
eight patients who had involvement only in the verte
bral, basilar, or posterior cerebral vessels. If these 8
were excluded, there would have been 14 false-
negative radionuclide studies and 16 false-negative
radiocontrast studies. These 16 false-negative studies
were patients classified as having cerebrovascular
disease on the basis of diagnostic clinical findings
and/or autopsy.

The results shown in Table 3 are from the studies
of patients who had carotid artery abnormalities. The
patients were classified by unilateral or bilateral in
volvement and by the extent of the occlusion. When
there was complete unilateral occlusion, the number
of abnormal studies was almost identical for both
types of angiograms. This is true whether the con-
tralateral artery was normal or narrowed. The radio
nuclide study did not detect partial occlusion or
equal involvement bilaterally nearly as well as did
the radiocontrast study.

The results of the radionuclide angiograms in pa
tients in whom no significant stenosis was found by
contrast angiogram are shown in Table 4. There were
15 false-positive results with the radionuclide stud
ies. There could be no false-positive radiocontrast
angiography because it was the definitive study for
the presence of cerebrovascular disease.

The true-positive and false-positive rates are
shown in Table 5. We have assumed that the patients
in Tables 2 and 3 had clinically significant cerebral
vascular occlusive disease and the patients in Table 4
did not have clinically significant vascular occlusive
disease. In bilateral carotid occlusive disease, we
have considered the results a true positive even when
the radionuclide angiogram showed involvement of
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TABLE 5. TRUE-POSITIVE AND
FALSE-POSITIVERATESIt

hiRadionuclide

angiogramNormal

AbnormalCarotid

artery abnormality 35 58
No cerebral vascular abnormality 1221578

True-positives = â€”â€”=58%I
35False-positives

rr â€”= 11%

only one carotid artery. The radionuclide angiogram
had a 58% true-positive rate and an 11% false-
positive rate.

There were 16 patients who did not have radio-
contrast angiography but whose case histories indi
cated a recent stroke and by other findings that made
a diagnosis of cerebrovascular disease the most likely
of all other diagnostic possibilities. Eleven of these
patients showed a decreased intracerebral flow in
the radionuclide angiogram and five showed a de
creased flow in one carotid. Their static brain imaging
results were normal.

Contrast angiography was not performed because
of the patient's clinical state. If these 16 stroke pa

tients were added to the series, the true-positive rate
for the radionuclide angiogram would have been
62%.

DISCUSSION

Radionuclide angiography can easily be combined
with a static brain image study. This combination
adds slightly to patient discomfort, does not require
an additional injection, and does not add to the
patient's radiation exposure. It complements the

static brain study by detecting abnormalities other
wise not visible as lesions in the static images. As an
example, an abnormality was present in the static
image in 20 of the 356 cases in this series whereas a
positive radionuclide angiogram was found in 119.

Similar to the static study, a radionuclide angio
gram is easily performed on an outpatient basis. For
these reasons radionuclide cerebral angiography
would be an ideal screening test for patients suspected
of having cerebral vascular disease. It should have
even greater utility in cerebrovascular diagnosis of
patients for whom a contrast angiography is not
possible.

The 58% true-positive rate and the 11% false-
positive rate found in this series is not adequate for

TABLE 6. PATIENTS WITH
CEREBROVASCULARDISEASE*Refer-

enee
num
berÃ³78910ThisTable

num
ber33211Totalseries*

The true-posi

combined resultsRadionuclide

angiogramNor

malÃ³728184157ive

rates
from fiveAbnor

mal1414Ã³17186978of

this series
articles in theTotal202182530110135comparedmedical%

True
posi

tives70677508506358with

the
iterature.

TABLE 7. PATIENTSWITHOUTCEREBROVASCULAR
DISEASE*Refer

ence
num
ber67810Table

num
ber3321TotalThis

series*

The false-positive

combined results fromRadionuclide

angiogramNor

mal26424375122rates

fourAbnor

mal3303915of

this series
articles in theTotal29724684%

False
posi

tives10430711137

11compared

with the
medical literature.

a clinically useful screening test. Even if the true-

positive rates were increased to 62% by including the
16 stroke patients who did not have contrast angi
ography, the figures from this series are still below
the true-positive rate usually reported for other radio
nuclide imaging procedures (12,13).

It might be argued that the relatively poor resolu
tion of the camera would preclude accurate diagnosis
of intracerebral disease and therefore radionuclide
angiography should be used only for diseases con
fined to the relatively large carotid arteries. How
ever, even for unilateral carotid artery disease, the
true-positive rate in this series increased only to
66%.

The technique used to perform the radionuclide
angiograms reported here used a predetermined
number of accumulated counts to determine the dura
tion of each picture's exposure rather than the more

usual technique of predetermined postinjection
elapsed time. The fact that the results are not pe
culiar to this series of patients or this methodology
can be seen in the results cited from the references
shown in Tables 6 and 7. The results selected from
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the references were of patients for whom both radio-
nuclide and radiocontrast angiographies were per
formed, thus confirming the presence or absence of
cerebrovascular disease. The combined results of
the series reported in the literature are nearly iden
tical with the true and false-positive incidence of this
series. This occurred even though different tech
niques were used to perform this procedure, and it
is likely that different angiographie criteria were used
to establish these diagnoses.

If radionuclide cerebral angiography is to be of
greater clinical usefulness, a way must be found to
improve the accuracy of the method in the diagnosis
of cerebrovascular disease. Whether techniques such
as computer readout, different patient positions, or
multiple views will help is still unknown.

Until techniques are available which can improve
the diagnostic accuracy of this procedure, caution
should be exercised when interpreting the results of
a radionuclide angiogram. At the present time, it
would not seem advisable to consider using radio
nuclide cerebral angiography as the major screening
procedure in the diagnosis of suspected cerebrovas
cular disease.
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