
tients in these studies has been small, their results parallel
our own (8,12â€”14).

At our institution, SPEC].'data in both symptomatic and
asymptomatic patients have been used not only for diag
nostic purposes, but also to plan an alternative treatment
strategy for the patient with perfusion defects. As reported
here, four of our patients had ECIC bypass. Three of these
patients were symptomatic during trial balloon occlusion
and their SPECT scans were positive as well. Following
bypass, two patients were able to tolerate permanent ca
rotid occlusion without further symptoms. The third pa
tient remained symptomatic during postbypass trial bal
loon occlusion and therefore underwent a gradualcarotid
occlusion using a Selverstone clamp. The fourth patient
was bypassed because of marked abnormalities on her
SPEC!' scan although she remained asymptomatic during
trial occlusion. In addition, two other patients underwent
gradual carotid occlusion based upon positive SPECT
scans. While it is not certain that any of these last four
patients would have had an adverse outcome without the
adjunct therapy prior to permanent carotid sacrifice, we
believed that abrupt permanent carotid occlusion might
result in a delayed neurologic deficit.

Our data demonstrate that trial balloon occlusion with
SPEC!' scanning is also useful in evaluating intracerebral
artery occlusion. Two of our patients had large arterio

venous fistulae involving either the posterior or middle
cerebral arteries. The technique worked well in each case.

In conclusion, our data suggest that SPECT scanning
should be an integralpart of any temporaryarterialocclu
sion study. The data obtained may be used for diagnostic
as well as therapeuticpurposes. The combined technique is
feasible, practical and exposes the patient to very little
additional radiation.
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EDITORIAL

thoughthis procedurecarriedwith it a
risk for cerebral infarction due to in
adequate collateral circulation and/or
thromboembolism. The physician's
only choice given the diagnosis of ICA
aneurysm was between surgery, with
its direct and indirect risks, and sim
ply hoping this resolved problem
would remainsilent. The development

of interventional radiology helped as
sist physicians in making the decision,
but until recently there was no way of
accuratelydeterminingwhich patients
possessed sufficient collateral circula
tion for toleratingembolization or sur
gery with minimalrisk.

In 1911, Matas (1) had suggested
that the manual compression of the
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SPECTHMPAOand BalloonTestOcclusion:Interestin
Predicting Tolerance Prior to Permanent Cerebral Artery
Occlusion

or many years, the surgical treat
ment of an intracranialcarotid artery
aneurysm requiredthe sacrifice of the
internal carotid artery (ICA), even



carotid artery, with proper clinical
monitoring,would be sufficientfor de
termining the level of risk associated
with carotid ligation for individualpa
tients (1). However, the Matas test
had many disadvantages. The 5-mm
digital compression of the carotid was
too brief a period to allow collaterals
to open. Efficiency of the compression
was difficult to control, hence it was
difficult to discriminate between insuf
ficient compression and real toler
ance. If clinical signs were evident,
their significance could not be related
to a loss of cerebralblood flow (CBF),
slowing of regulation mechanisms or a
simple reaction to the mechanical
compression itself.

In this issue of the Journal of Nu
clear Medicine, Mathews et al. (2) ii
lustrate how modern techniques have
dramatically enhanced the Matas ap
proach. The use of inflatableballoons
establish a more â€œphysiologicâ€•tem
porary carotid occlusion. Ifwell toler
ated, the balloon occlusion procedure
can be maintained long enough (>15
min) to allow for the opening of collat
erals and improvement of the hemo
dynamic reserve (3). The effective
ness of the occlusion may now be
checked by angiogram. The overall
permeability of the circle of Willis can
be checked duringthe occlusion phase
and, eventually, arterial pressure in
the distal arterycan be measured. De
spite these advancements, Matthews
et al. note determination of the pa
tients' tolerance for the occlusion and
prediction of the possible sequelae of
the therapeutic act remains of major
importance.

The typical procedure may include:

. Angiogram. On a sedated, hepar
inated patient, catheters are
placed through bilateral femoral
approach. The balloon is placed
in the ICA at the cervical or cay
ernous level. An angiographic
control of the occluded artery is
performed. Through the second
catheter, evidence for cross-fill
ing is requiredas well as from the
ipsilateral external carotid to see
if the occlusion is real or if there
is a â€œbackfihlingâ€•from the cont

rolateralICA and from the verte
bral arteries. An evaluation of the
functional aspect of the circle of
Willis can be done and of the
symmetry ofthe two hemispheres
opacification. A delay in the ap
pearance of the veins on the oc
cluded side is evidence of insuffi
cient cross-filling.

. Clinical Evaluation. The most
commonly used parameters are

sensitivo-motor testing, talking,
counting and loss of concious
ness. Any alteration of one of
these parametersshould be inter
preted as evidence of ischemia
and should result in immediate
deflation of the balloon. To pre
dict the immediate and long-term
effect of the carotid obstruction
(either by ligation or emboliza
tion) is of major importance.
Here are the major alternative
tools and relative methods:

. Electroencephalography. This was
the first method to evaluate brain
ischemia which would result in the
appa,ition offocal slowing of ac
tivity. However, its sensitivity is
quitepoor since majorimpairment
of brain perfusion is necessary to
induce an EEG abnormality(4).

â€¢Computed Tomography. Stable
xenon CT TCBF measurement
could be of some interest (5)but it
requires transportation of the pa
tient with the inflated balloon al
ready in the carotid artery. Valid
ity of the occlusion still must be
checked first when performing
rCBF measurement with stable
xenon. CT does not allow for
many slices to be obtained. The
amount of stable xenon inhaled
might induce an increase in the
blood velocity as shown by tran
scranial Doppler (6).

â€¢PET. PET studiesusing â€˜50-wa
ter allowing absolute measure
ments would be the only tech
nique for evaluating the effect of
ICA occlusion, but problemssim
ilar to those arising with CT re
main (displacement of the patient
in a different location, control of
the balloon inflation, etc.).

. SPECF. The value of rCBF mea
surements duringcompression of
the ICA has been well established
since the mid seventies (4) when
an intracarotidinjection of â€˜33Xe
was utilized. The availability of
new brain perfusion tracers, al
lowing a snapshot of brain perfu
sion at the time of injection,
which reveal little or no redistri
bution could change the evalua
tion of hemodynamic reaction to
ICA occlusion. If the tracer
(HMPAO) is injected during tem
porary occlusion of the vessel,
the distributionof the radiotracer
is an indicator of regional brain
perfusion. With this approach,
the balloon can be deflated and
the catheter withdrawn. SPECT
can be performed much later (af
ter withdrawal of both catheters)
as described in the study of Mat
thews et al. (2). This approach
does raise some problems:
Should a â€œbaselineâ€•study al
ways be performed, and if so
when (pre- or postbaboon test)?
A preocclusive SPECf study,
when compared to the postocclu
sion study, might provide in
creased sensitivity for modifica
tions of left-to-rightuptake ratios
(7). It is important to detect
changes of the left-to-right ratio
on homologue regions so as to
discriminate between normal and
altered perfusion. Monsein et al.
seem to consider a 10%difference
to be of high importance (7). An
other advantage of this real
â€œbaselineâ€•study is that it gives a
real reference. If a defect is seen
on a control SPECF study per
formed after the deflation of the
balloon, it is much easier to know
if the lesion was pre-existing or if
it was induced by the test itself.

Mother question arising from a
comparison of the data in the litera
ture is the proper timing for injection
after the inflation of the balloon (when
there are no clinical signs of isch
emia). According to Simonson, if the
tracer is injected too early, collaterals
might not be completely opened and
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this could lead to false-positive
SPECF results (8). The variation of
the mean arterialblood pressure in the
distal occluded artery clearly shows
that the blood pressure never climbs
above the recognized threshold of 50
mmHg, before the tenth minute post
occlusion. This shows that in
jection of the perfusion agent should
not be done until at least 15 mm
postinflation. Though no clear de
scription of the evolution after the
therapeuticocclusion is given, Simon
son suggests that the timing of
the injection is one of the possible
causes for the relatively high rate of
positive SPECT results in occlusive
tests. In their study, Matthews et al.
keep the balloon inflated for 30â€”45
min, and in patients with no clinical
signs the injection was performed at
about the 30th minute.

We have found one patient in the
literature who had iSChemia following
permanentocclusion despite a negative
SPECF test (9). This might have been
due to the modification of perfusion
pressure during and after therapy. Dur
ing the occlusion phase, the collaterals
are trying to supply the occluded tern
tory and sufficient metabolism is ob
mined with mobilization of the hemo
dynamic reserve. Some patients are
probablyâ€œborderline,â€•and a small im
pairment of perfusion pressure might
make these patients ischemic (10). In
order to detect these borderline pa
tients, inducing hypotension while the
balloon is inflated might be of some
value. In such patients, the dual-iso
tope technique described by Mathews
et al. might be of interest in the sense
that eventual modifications of brain
perfusion would be evidenced. We

studied a patientwho perfectly matches
this description: 1miii after digitalcom
pression was begun, she started to
complain of left hand hemiparesis. A
few days after a balloon occlusion test
was performedandduringthe30 miiiof
occlusion, no clinical signs were seen.
The majordifferencebetween the two
phases was blood pressure that was 2
mmHg higher during the balloon occlu
5K@flteSt than during the digital com

pression.
Another problem discussed by

Mathews was the eventual modifica
tion in the therapeutic approach that
should result when the SPECF test is
positive. An attempt to increase col
lateral perfusion through ECIC by
pass might be a reasonable therapeu
tic alternative (9) if another SPEC!'
test control confirms efficient cross
filling.

There remains the problem of pa
tients with a positive occlusion test
(either clinically or scintigraphically),
who tolerate slow therapeutic occlu
sion, usually with the Selverstone
clamp or with coils. In these patients,
it seems likely that a gradual occlusion
of the vessel allows time for collater
als to open and become functional.

Mathews et al. conclude that brain
perfusion â€œSPEC!'scanning should
be an integral part of any temporary
arterial occlusion study.â€•We agree,
but point out that quantification
of the perfusion study is still needed
to standardize the results. The influ
ence of a positive test on the therapeu
tic approach is clear. Whether it
should lead to systematic ECIC by
pass prior to carotid sacrifice or to
other embolizing techniques (coils,
Selverstone clamps, etc.) is another
problem. It remains that thromboem

bolic risk may persist, even with sys
tematicheparinizationof the patient.

SeizeAskienazy
RachidaLebtahi

Jean-Francais Meder
Sainte Anne Hospital

Paris, France
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